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PREFACE. 


More  than  twenty  years  ago  the  author  commenced  collecting  memoranda  of 
mechanical  and  scientific  information  with  a  view  to  forming  a  systematic  digest, 
but  without  any  well-defined  prospect  of  its  publication.  Somewhat  over  four 
years  ago  he  was  requested  by  the  present  publishers  to  undertake  the  work 
which  is  now  put  forth,  and  since  then  has  devoted  to  it  the  principal  part  of  his 
time.  While  engaged  in  this  duty,  much  encouragement  has  been  afforded  by 
repeated  assurances  that  there  was  great  need  of  such  a  work,  and  by  ready  and 
valuable  assistance  from  personal  friends  of  the  author,  experts  in  various  depart- 
ments of  science  and  industry. 

After  carefully  considering  the  mode  of  presentation,  it  was  thought  best  to 
adopt  the  form  of  a  Dictionary,  —  a  "  word-book,"  which  describes  things  in  the  al- 
phabetical order  of  their  names,  —  and  not  that  of  an  Encyclopoedia,  which  considers 
them  in  the  order  of  their  scientific  relation.  A  Dictionary  answers  directly  the 
questions  propounded ;  an  Encyclopaedia  is  a  collection  of  treatises. 

The  aim  has  been  to  place  the  information  in  the  most  systematic  order,  so  that 
any  specific  point  of  detail  may  be  readily  reached  when  required.  A  book  or  a 
mind,  though  a  closely  packed  repository,  unless  order  has  supplemented  industry, 
is  unavailable  in  an  emergency,  reminding  one  of  "the  fool  i*  the  forest":  — 

"  And  in  his  brain  — 
Which  is  as  dry  as  the  remainder  biscuit 
After  a  voyage  —  he  hath  strange  places  crammed 
With  observation,  the  which  he  vents 
In  mangled  forms."  ' 

As  to  the  general  scope  of  the  book  and  the  method  pursued  in  its  preparation, 
it  must,  in  the  main,  speak  for  itself.  While  the  greater  portion  of  the  work  is 
occupied,  of  course,  by  details  of  solid  import,  there  is  some  little  romance  and  a 
great  deal  of  interest  in  the  study  of  the  History  of  Inventions,  Without  deviating 
into  irrelevancy,  the  author  has  sometimes  Ijecome 

**  A  finapper-up  of  unconsidered  trifles," 

worthy  of  a  more  careful  estimate. 

"  First  the  blade,  then  the  ear,  then  the  full  corn  in  the  ear,"  is  the  natural  order 
in  invention,  as  well  as  in  other  departments  of  mind  and  in  the  Kingdom  of  Grace. 
When  we  read  Pliny's  account  of  the  reaping-machines  in  the  plains  of  Rhcetia, 
about  A.  D.  70,  we  wonder  that,  the  idea  once  blocked  out,  the  machine  should  after- 
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wards  relapse  into  utter  oblivion.  It  was  the  time  that  was  "  out  of  joint."  At  the 
latter  end  of  the  last  century  and  the  early  portion  of  the  present,  attention  was  again 
directed  to  the  reaper,  and  the  machine  described  by  Pliny,  and  by  Palladius  three 
centuries  later,  was  reinvented  exactly  :  it  yet  survives  in  our  clover-hecufer.  This 
instance  is  by  no  means  singular.  One  favorite  form  of  rotary  steam-engine,  ujK)n 
which  treatises  have  been  written  within  two  years  past,  is  but  a  reproduction  of 
the  seolipile  of  Hero,  which  revolved  in  the  Serapeum  of  Alexandria  in  the  second 
century  B.  C.  Many  similar  examples  might  be  cited,  but  this  duty  belongs  to  the 
body  of  the  book,  and  not  to  the  Preface. 

In  the  adaptation  of  machinery  to  common  use,  our  country  excels  all  others : 
for  instances,  the  reaper  and  the  sewing-machine.  These  became  useful  instru- 
ments in  American  hands,  not  merely  by  facility  of  adaptation,  but,  most  distinctly, 
by  the  invention  of  those  all-important  points  which  constituted  success.  A  rea- 
sonable share  of  space  in  this  work,  therefore,  has  been  devoted  to  the  feature  of 
Mechanual  Evolution ;  the  aim  being  to  give  not  only  the  present  state  of  the  respec- 
tive arts,  but  also  the  various  stages  by  which  the  relatively  perfect  appliances  at- 
tained their  development. 

Subfcct'ViaUer  Indexes  are  introduced  in  their  alphabetical  order  throughout  tlie 
body  of  the  work,  and  a  list  of  the  principal  ones  follows  this  Preface.  These  will 
afford  means  for  ascertaining  the  names  of  the  technical  implements  of  the  res})ec- 
tive  Arts,  Manufactures,  and  Trades,  and  also  serve  as  cross-indexes  for  the  terms  so 
cited.  The  subjects  indicated  are  necessarily  considered  in  their  alphabetical  order ; 
for  instance,  the  five  hundred  "  Agricultural  Implements "  are  not  treated  in  a 
single  article,  —  as  they  would  be  in  an  Encyclopaedia,  —  but  each  in  its  own  place 
under  its  own  name.  Their  assemblage,  however,  in  a  single  list,  or  index,  is  con- 
venient for  many  purposes,  and  it  is  estimated  that  over  twenty  thousand  technical 
words  have  been  thus  gathered  in  groups. 

Every  useful  machine  is  an  illustration  of  the  laws  which  the  Creator  has  im- 
pressed upon  matter.  There  is  a  touch  of  sublimity  in  the  thought  that  while  so 
mucli  around  us  is  mundane  and  fleeting,  there  are  some  things  in  which  we  are 
allied  to  the  intelligences  of  other  worlds.  Mechanics  is  a  science  and  an  art,  and 
Mathematics  affords  the  statement  of  its  laws.  Whatever  may  be  the  terms  and 
conditions  of  other  existences,  and  in  whatever  mode  their  experiences  and  attain- 
ments may  find  expression,  it  is  certain  that  we  have  a  mutual  interest  in  these 
allied  sciences.  As  every  thread  of  knowledge  is  a  filament  of  the  great  central 
cluster  and  will  lead  thereto  if  rightly  followed,  so  may  each  study  form  a  clue 
which  will  lead  us  towards  the  Source  whence  emanates  all  that  is  worth  knowing. 

With  these  convictions,  the  author  cannot  be  otherwise  than  profoundly  im- 
pressed with  the  majesty  of  his  subject  and  his  own  insufficiency,  but  the  philoso- 
pher will  consider  leniently  this  attempt  to  summarize  the  mechanical  appliances 
which  have  been  developed  by  the  experiences  of  at  least  forty  centuries. 

EDWARD  H.   KNIGHT. 

Washington,  D.  C,  DecembiT  15,  1873. 
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A. 


Ab'a-cis'cus.  A  small  square  stone  or  tessera  for 
a  tesselated  pavement. 

Ab'a-cus.  An  instrument  used  from  time  im- 
memorial in  performing  the  operations  of  addition 
and  subtraction. 

A  smooth  board  with  a  marginal  ledge  formed  the 
writing  and  calculating  table  of  the  Greek  school- 
boys and  accountants.  For  writing,  it  was  strewn 
with  sand,  upon  which  marks  were  made  with  a 
stylus ;  thus  they  learned  to  write,  and  on  this  they 
executed  j^ometrical  figures.  The  primary  use  of 
the  board  is  indicated  by  its  name,  which  is  derived 
from  the  first  three  lettfers  of  the  Greek  alphabet, 
A  B  r.  It  was  called  an  abax^  and  retains  the  name, 
but  slightly  modified. 

The  abax  strewed  with  sand  is  the pulvis  erxidituSf 
or  the  Mensa  Pythagorea  of  classic  authors. 

For  arithmetical  calculation,  the  same  board  was 
used  without  the  sand,  to  contain  the  countcra,  which 
were  arranged  thereon  in  parallel  rows,  representing 
respectively  units,  tens,  hundreds,  thousands,  etc. 
Solon  (about  600  B.  C.)  refers  to  the  arbitrary  de- 
nominations of  the  several  line.s,  in  a  metaphor  which 
compares  the  different  grades  of  society  to  the  differ- 
ent values  of  the  counters  in  the  several  rows. 

The  counters  were  pebbles,  beans,  or  coins,  espe- 
cially the  former.  The  Greek  word  for  the  counters 
of  the  abacus  was  derived  from  a  word  signifying  a 
pebble.  Pythagoras,  the  great  arithmetician,  hated 
beans,  —  an  antipathy  he  derived  from  the  E^ptian 
priests,  his  instructors.  About  the  same  time  Daniel 
was  eating  pulse  in  Babylon  without  grumbling, 
and  Horatius  was  hewing  down  the  bridge  of  the 
Janiculum. 

The  Roman  word  calculus^  from  which  we  derive 
our  word  calculate^  was  the  diminutive  of  calx,  a 
stone,  and  referred  to  the  pebbles  which  formed  the 
counters  of  the  abacus. 

Sometimes  the  counters  were  shifted  to  the  riffht 
in  counting,  sometimes  to  the  left.  It  is  stated  tnat 
the  Greek  and  Roman  practices  differed  in  this  re- 
spect. Several  varieties  of  instruments  are  repre- 
sented on^the  ancient  monuments. 

The  step  was  easy  from  a  flat  board  with  shifting 
counters  arranged  in  rows,  to  a  board  with  grooves 
in  which  the  pebbles  were  rolled.  Afterwards  we 
find  pellets  strung  upon  wires,  and  thus  the  Chinese 
have  used  it  for  ages. 

The  illustration  shows  the  last-mentioned  form  of 
the  device,  arranged  for  decimal  counting.  The 
number  indicated  by  the  beads  on  the  right  hand  of 
the  frame  is  198,764,  and  it  will  be  seen  that  by 
transposing  the  beads  to  one  side  or  the  other,  as 
require^,  either  addition  or  subtraction  may  be  read- 
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ily  performed.  A  person  accustomed  to  the  instru- 
ment will  perform 
these  operations  with 
great  rapidity  and 
accuracy.  The  Chi- 
nese term  the  instru- 
ment a  sioan-pican, 
and  are  very  dexter- 
ous in  its  use. 

The  original  of  the 
Chinese  abacus  has  ' — 
been  supposed  to  be 
the  *•  knotted  cord," 
used  in  China  for 
keeping  accounts  be- 
fore the  invention  of 
writing.  The  \.nots 
are  made  movable  by 
substituting  sliding 
beads.  Hence  like 
wise  seems  to  have 
been  derived  the  mode  of  keeping  the  Chinese 
Tuiig-ticrif  or  perforated  coins,  which  are  strung 
upon  a  cord. 

One  form  of  the  Chinese  abacus  has  two  compart- 
ments, five  beads  in  one  and  two  in  the  other  ;  the 
former  have  the  value  of  one  each,  the  latter  five 
each.  The  wires  are  nine  in  number,  and  each  runs 
through  the  two  compartments. 

The  Romans,  contrary  to  the  customs  of  the  Phoe- 
nicians and  Greeks,  from  whom  they  received  their 
alphabet,  expressed  their  numbers  1,  2,  3,  not  by 
the  first  letters  of  the  alphabet,  but  by  strokes, 

I       II       III; 

in  this  respect  unconsciously  copying  the  Chinese 
numerals  of  the  same  value, 


Abacus. 


The  diflference  in  the  direction  of  the  figures  gives 
the  numerals  in  each  the  same  position  across  the 
column ;  for  the  Roman  writing  is  in  horizontal 
column,  the  Chinese  vertical. 

The  resemblance  between  the  Chinese  and  Roman 
numerals  extends  much  further  than  the  above,  and 
shows  a  common  origin. 

Perhaps  it  may  be  accounted  for  by  the  studies  of 
Pythagoras  in  India,  and  the  subsequent  instruction 
of  Numa  in  the  school  founded  by  the  sage  of  Samos 
in  Crotona,  a  city  of  Magna  Grsecia.     (Plutarch.) 


ABACUS. 


ABACUS. 


Hindoo 
(commonljr  known  aa  "Anblc")' 

10 
11 
12 

13 


X 

XI 
Xll 

XIII 


Chinete. 

± 
± 

± 


20  XX 

30  XXX 

The  resemblance  cannot  .be  accidental.     Pythagoras 
and  Kimg-fu-tze  (Confucius)  were  contemporaries. 

Another  mode  amon^  the  Chinese  of  expi^essing 
20,  30,  etc.  was  by  placmg  2,  3,  etc.  before  the  sign 
of  ten  ;  so  that  they  in  some  degree  anticipated  the 
Hindoo,  where  a  numeral  before  the  zero  expressed 
so  many  tens,  e.  g. 

Chln«M.  Anblo. 

I 

The  great  advance  in  the  Hindoo  over  the  other 
systems  of  notation  was  in  giving  a  place  value  to 
figures.  In  Sanscrit,  the  initial  letters  of  the  San- 
scrit names  of  the  Indian  numerals  are  employed  from 
1  to  9.  The  original  zero  was  a  dot.  The  Greek 
letter  omicron  (o)  was  after^'ards  substituted,  and 
forms  our  naught.  It  is  amusing  to  see  the  com- 
bination of  Hindoo  and  Roman  figures  during  the 
fourteenth  and  fifteenth  centuries,  such  as 


(Written.) 

(To  b0  imA.) 

x3 

13 

x4 

14 

401 

41,  etc. 

Showing  that  the  force  of  the  zero  and  the.  value 
from  position  were  not  understood  at  first,  even  when 
the  new  characters  had  become  customary. 

The  decimal  and  duodecimal  systems  of  arithmetic 
were  in  use  in  £gypt  at  the  earliest  period  of  its 
known  history.  For  the  respective  systems  the 
numbers  of  counters  in  the  rows  would  vary,  each  line 
representing  a  multiple  by  10  or  12  of  the  line  below 
it.  There  is  no  representation  of  the  abacus  for  count- 
ing  on  the  Egyptian  monuments.  "  The  Assyrians 
counted  by  60*s  as  well  as  by  lOO's."  —  Rawlinson. 

The  instrument  was  probably  invented  by  the  Chi- 
nese, and  passed  thence  westwardly  through  India 
and  Arabia  to  Euroj>e.  The  evidences  of  ancient 
trade  on  this  line  are  found  at  both  ends  and  at  in- 
termediate points.  The  glass  bottles  with  Chinese 
inscriptions,  found  with  the  Egyptian  mummies, 
prove  the  existence  of  trade  relations  between  those 
nations  befon>  the  founding  of  Athens,  and  also  dis- 
8i})ate  the  myth  of  Plin v  as  to  the  discovery  of  glass 
by  certain  mariners  of  Phoenicia,  a  few  centuries 
previous  to  the  time  at  which  he  made  his  curious 
collection  of  vagabond  information. 

Over  this  famous  route  travelled  the  mariner's 
compass,  guniwwder,  the  art  of  glazing  pottery,  of 
making  paper  of  pulp,  and  much  elst?  that  w»*  value. 
Felting  of  animal  fiber  was  also  derived  from  Asia,  but 
prob.ibly  entered  Euro|M'  by  a  moR'  northern  route. 

The  Greek  and  Roman  numeration  was  decimal, 
but  their  system  of  notation  wa.s  very  unfortunate, 
as  any  one  may  ascertain  by  trying  a  sum  in  multi- 
plication : 

CCXLVIII 
XLV 

T 

The  Oriental  .system  of  notation  was  introduced  by 
the  Arabs,  and  was  civdited  to  them,  but  they  more 
properly  tenn  them  Indian  numerals,  referring  to 
their  derivation  from  the  Hindoos.     This  system  of 


notation  passed  with  the  Saracens  along  the  north- 
ern coa.st  of  Africa,  and  was  carried  by  them  into 
S|)ain.  The  caliphate  of  Cordova  was  established 
by  Abderahman,  A.  D.  755,  and  the  university  at 
that  place  was  founded  A.  D.  968.  At  this  dis- 
tinguished seat  of  learning  was  educated  the  famous 
Gerbert  of  Auvergne,  This  enlightened  ecclesiastic 
was  successively  a  schoolmaster  at  Rheims  fwhere 
he  introduced  the  abacus,  the  Arabic  numerals,  the 
clock,  the  organ,  and  the  globe),  archbishop  of  Ra- 
venna, and,  eventually.  Pope  Sylvester  II.,  to  which 
position  he  was  elevated  by  the  decree  of  the  Em- 
peror Otho  III.  Patron  and  prelate  died  of  poison 
shortly  afU'r,  about  A.  D.  1002. 

Gerbert  was  probably  the  first  to  use  in  a  Chris- 
tian school  the  nine  digits  an«l  a  cipher,  which 
proved,  as  William  of  ^filmesbury  said,  **a  great 
blessing  to  the  sweating  calculators." 

A  translation  of  Ptolemy,  published  in  Spain  in 
1136,  used  the  Hindoo  notation.  The  Hindoo  nu- 
merals were  introduced  into  England  about  A.  D. 
1253. 

The  accounts  of  the  kings  of  England,  previous  to 
the  Norman  Conquest  —  and  the  sartie  is  j)robably 
true  of  most  contemporary  European  nations  —  were 
calculated  by  rows  of  coin  disposed  as  in  the  abacus, 
that  is,  placed  in  parallel  rows  which  represented 
gradually  increasing  denominations  in  the  ascending 
series.  At  the  Conouest  an  amplification  of  the 
same  idea  was  introduced,  the  calculations  being 
performed  by  the  Uller^  at  a  large  tablo  called  a  attc- 
carium.  This  had  a  ledge  around  it,  and  was  cov- 
ered by  a  black  cloth  niled  with  chequer  lines. 
Hence  the  word  Exchequer,  as  applied  to  English 
national  finances. 

In  the  twelfth  century,  this  table  was  five  by  ten 
feet,  and  its  cloth  cover  was  divided  by  vertiail  and 
horizontal  lines.  The  horizontal  bars  represented 
pence,  shillings,  pounds,  tenn,  hundreds,  tiiousands 
of  pounds.  Coins  were  used  for  counters  ;  the  hrst 
and  lowest  bar  advanced,  by  dozens,  the  number  of 
pence  in  the  shilling  ;  the  second,  by  scores,  the  nuni- 
Der  of  shillings  in  the  j>ound  ;  the  higher  denomina- 
tions by  tens.  This  was  a  true  abacus^  and  was  used 
down  to  a  comparatively  recent  period. 

The  accounts  of  merchants  were  kept  in  Roman 
numerals  till  the  close  of  the  Hxteenth  century, 
and  the  u.se  of  the  abacus  was  maintained  to  a 
much  later  date.  Until  1600  its  use  was  a  branch 
of  popular  education. 

Ofnces  for  changing  money  came  to  be  indicate<l 
by  a  checker-boartl,  and  the  sign  was  after>vanls 
appropriated  by  the  keepers  of  inns  and  hostelries. 
This  sliows  that  people  met  at  such  places  to  settle 
accounts,  a  friendly  drink  being  a  tribute  to  **mine 
host."  The  Jerusalem  and  Lloyd's  coffee-houses  arc 
noted  in  the  history  of  trading  companies  ;  the  lat- 
ter es|)eciany.  Tlie  checker-board  on  the  door|K)st 
of  the  taveni  is  about  the  last  phase  of  the  abacus^ 
in  EuroiM!  at  le.ast. 

The  clieckers  on  the  posts  of  an  inn  door  are  to  be 
seen  upon  a  house  in  disentomlntl  Pompeii. 

The  Iftllif  system  was  also  intnxluced  into  England 
at  the  Norman  Conquest.  This  was  not  for  calcu- 
lating, but  for  keeping  accounts.  The  name  of  the 
device  came  with  it  across  the  Channel,  lK*ing  de- 
rived from  the  Fi-ench  tailkr,  to  cut,  the  taihj'Sticks 
being  cut  nnd  notched  with  a  knife.  A  s«iuared 
stick  of  hazel  or  alder  was  prepajvd,  antl  the  money 
account  wa.s  notched  on  the  edge,  small  notches 
representing  iHMice  ;  larger,  shillings  ;  still  lai^er, 
jKJUiuU.  The  stick  was  then  split  longitutlinally,  so 
as  to  leave  notch -marks  on  eai-h  jwrtion  ;  one  part 
was  laid  away  in  the   exchequer  strong  room,    the 


ABAICA. 

other  waa  given  la  the  creditor  of  the  government. 
When  the  person  came  Tor  payment,  hia  portion  of 
the  stick  was  laid  against  that  in  po3si:a9ion  of  the 
exchequer,  and  if  the;  lailud  the  claim  was  itdmit- 
ted,  perhaps  paid. 

This  nyatem  suirived  the  introduction  of  Arabic 
numerola  into  England  about  S70  years.  In  1820 
the  time  came  for  the  venerable  system  to  abdicate 
in  favor  of  the  other  Oriental  method  wliich  had 
been  asserting  itself  for  so  long.  The  pile  of  aticka, 
in  companies,  rcximents,  and  brigades,  that  bad  by 
this  time  accumulated  was  something  tcrrilic.  The 
question  was,  How  to  get  rid  of  them  ?    Presciiptive 


n   would  prevent   their   being 

or  sold  to  bake  the  bread  of  the  people 

ndrian  library  heated  the  baths  of  that  impe< 


e  day  in  1834  they  were  to 'be 
privatoly  burnt,  A  stove  in  the  House  of  Lords  was 
selected  as  a  proper  place  for  the  incremation  of 
another  relic  of  the  past ;  the  wainscotine  of  the 
chamber  protested  by  catching  Gre.  the  House  of 
Lords  set  lire  to  the  House  of  Commons,  and  both 
were  burnt  to  the  ground,  —a  grand  funeral'pile. 

The  bakers  insisted  for  some  years  in  keeping 
tally-stick  record  of  loaves  purchased  by  their  cus- 
tomers ;  some  of  ua  recollect  it. 


»  ABRADANT. 

The  oldest  svirviving  treatiaea  on  mathematics 
are  by  the  famous  Alexandrians,  Euclid,  about 
B.  C.  300  ;  Ptolemy,  A.  D.  130  ;  and  Diophantus, 
A.  D.  156. 

Decimal  fractions  were  invented  1482. 

The  first  work  on  arithmetic  published  in  England 
was  by  Tonstall,  Bishop  of  London,  1522.  The  Ital- 
ians bod  been  in  that  field  many  years  before. 

{ArchUeduTi.)  The  crown  member  of  the  capital 
of  a  eolntzm. 

Ab'a-ka.  A  liberfromwhicb  Manilla-rope  is  made. 
Ropes  and  cables  of  this  material  Hoat  in  sea-water. 

AVa-mu'rnB.  A  buttress  or  second  wall,  built 
to  Rtrcngthen  another. 

Ab'ap-tla'toii.    (.Sargical.)     A  trepan  saw. 

Ab'at-Jout'.  {Buildiit^.)  A  skylight,  or  ajwrture 
for  tlie  admission  of  light. 

Ab'at.TOix'.   A  sounding-board  over  a  pulpit  or 

Ab'at-tls.  (FoHificaiion. )  An  obstacle  employed 
in  military  operations  for  delaying  the  approach  of 
an  enemy  and  keeping  him  Under  fire  aa  long  as 
possible.  It  is  formed  of  trees  or  large  limbs  havinv 
the  branches  under  two  inches  in  diameter  cboppM 
olT,  the  lareer  ones  being  sharpened  aud  interlaced, 
and  poiutcd   toward   tlu   enemy.      The  butt  ends 


are  secured  by  pickets,  and  may  be  partially  em- 
bedded in  tlic  earth  to  prevent  them  from  being 
readily  removed. 

Abattis  are  usually  placed  in  front  of  the  ditoh 
in  field  fortifications,  but  they  may  be  placed  in  the 
diteh  against  the  counterscarp  ;  in  the  former  case 
they  should  be  protected  from  the  enemy's  fire  by  a 
small  glacis. 

In  a  wooded  country  an  abattis  is  readily  fonneil 
by  felling  the  trees  in  such  a  way  that  their  branches 
shall  interlace,  leaving  the  trunk  connecteil  to  the 
stump  by  a  portion  not  cut  ;  the  stump  sliould  be 
high  enougli  to  protect  a  man  behind  it. 

A  small  para]>ct  formed  of  logs  and  backed  by 
earth  may  be  thrown  up  in  the  rear  of  the  abattia, 
which  thus  constitutes  a  very  efficient  and  available 
means  of  <lefence. 

The  abattis  is  referred  to  by  Herodotus,  Thucyd- 
iih's,  and  Xenophon,  and  was  a  common  military  de- 
fence derived  froni  savage  life.  An  abattli  of  thorny 
shrubs  or  limbs  is  the  usual  defence  of  an  African 
Kraal  agaiiiHt  predatory  1)casts. 

Abb.     (fVcavim.)    Yam  for  the  warn. 

Ab-dom'1-aal  Sup-poit'er.  A  bandage  for  the 
compression  of  the  relaxi^l  abdominal  walls,  intended 


it  thei 


The  umplusl 


scles  ii 


A  are  mmie  of  elastic  rubber 

encircle  the  body  from  the  navel 
3  the  pubcs.  Otiiere  are  made  of  two  steel  springs 
assing  over  the  cnrsts  of  the  pelvic  bones,  with  n 


small  pad  resting  on  either  side  of  the  apine,  and  a 

large  frontal  o[ic  ;  their  posi 

tion   and   action    being   simi  tig  & 

lar  to  that  of  a  person  hold 

ing   his   abdomen   with   both 

hands.     They   are  of  lanoos 

pattoma  and  designs  ;  are  used 

in  cases  of  obesity,  before  and 

afterparturition,  and  sometimes 

in  cases  of  umbilical  hemia 

ttoodi/a     SujiporUr,     1864 
has  a  corset  A,  with  lacings  «  d}, 
aud  air-hag  B  secured  by  elastic 
platf  B  b  to  the  stays.     Th   pad   ' 

There  are  various  fonns,  pat-     Attorn 
ented  and  otherwise. 

A-toe'.    {Fabric.)    J 
cotton  made  in  Aleppo. 

A-beam'.   Op]H>sile  the  center  of  the  ship's  side ; 


I  stulT  of  wool  and 


■•  the 


Ab'a-nin'ca-tor.    A  weeding-machine. 

A'bout'-^ledge.  The  tai;gest  hammer  uacd  by 
blaek.tmiths  ;  wielded  by  the  helper,  lurii-aioul  with 
the  RmulU-r  hammer  of  the  blacksmith  himself. 

A-bra'dant  A  inatrii^,  generally  in  powder, 
for  grinding.  The  teirn  includi'S  eni'?ry,  sand,  glass, 
and  many  other  materials.  Laps,  blazers,  rilles.  pa- 
per, etc.  are  armed  with  abradanta.  Sec  KuEnv  ; 
and  Gr.iSDiNO  and  Polisuinu  Materials. 


ABREUVOJH. 


ACCELERATOK. 


A'brld.  A  brushing- plate  around  n  liolc  ia  wliich 
a  pintle  work  a. 

Ab-aorblug-welL  A  wpll  or  shnfl,  dug,  bored, 
or  driven  through  a  retentive  stratum  to  allow  sur- 
facp  or  npring  water  to  pass  to  a  |>orouH  stratum  be- 
low tile  inniitT,  so  as  to  form  an  outlet  for  drainage. 

Sueh  wells  aru  made  at  discretion  in  England,  but 
In  France  are  regarded  with  jealousy,  and  their  uae 
ia  only  [lennitted  after  an  examination  uid  report  by 
experts  as  to  their  possible  eHect  upon  watervoumes, 
drsinsge  or  irrigation  of  other  properties,  etc. 

In  the  United  SUtvs  they  are  but  little  used,  and 
are  not  under  public  regulation. 

Absorbing- wells  are  known  as  dead  wells  in  the 
South   of   England  ;  they  arc  made  in  the   gravel, 
the  upper  portion  lieing  close.ateened  work  and  the 
lower  open-Kteened   work.     The  bottom   is  un- 
paveil.  to  allow  the  water  to  infiltrate. 

A-but'tUlB-JOlnt  (Cnrtxitlry,)  A;oint  in 
which  the  fibers  of  one  piece  arc  jierpi'iidicular  to 
thtne  of  the  other. 

{.Va^inerg.)  A  joint  in  which  the  pieces  meet 
at  a  ri|;ht  angle. 

A-bat'msnt.  A  fixed  point  o 
ing  a  relatively  ininiovable  obji'c 
a  body  nbulu  or  presses  white  i 
in  the  contrary'  direction.    See  1' 


surface,  afibrd- 


iiK  or  moving 

{Building, ) 
cturc  which 
receives  the  lateral 
thnist  of  an  arch. 
The  ftbntraent  may 
be  a  pier  or  wing 
walls  formi  ng  a  hor- 
izontAl  arch  ;  or  the 
arch  may  be  con- 
tinui^d  ton  piled  or 
hewn  foundation, 
which  is  then  the  i 
abiiimeiU.  t 

2.     (Jlfnchineri/,) 

ary  aurface  agaimt 
which  a   fiuid  re. 

1.  The  wed^ 
which  lifts  the  pis- 
ton of  one  fonn  of 


i.  {FiTt-arnu.)  The  block  at  the  rear  of  the  barrel 
f  a  fire-arm  (especially  a  breech-loader),  which  fe- 
eives  the  rearward  force  of  the  charge  in  firing. 

It  has  the  function  or  the  bneeh-plug  or  breech-pin 
n  the  muzzle-loading  Hre-arm. 

Ft,.  7. 


A  similnr  term  is  applied  to  the  corresponding  por- 

Jn  Fig.  6.  the  abulmcal  D  is  movable  upon  an 
axis  so  OS  to  expose  the  rear  of  the  bore  for  the  in- 
sertion of  the  cartridge. 

In  Fig.  7,  the  nlnilnuvl  D  is  stationary,  relalivelv 
to  the  stock,  and  the  barrel  slips  away  from  the  abut- 
ment to  allow  the  insertion  of  tlie  cartridge.  The 
variations  in  the  amngement  are  very  numerous,  and 
the  different  devices  fcnn  the  BUbiecL<  of  iiwiierous 
patents  in  the  United  States  and  foreign  countries. 

See  FlKF.-ARM  ;    liBKECll-LnAOING, 

5.  (Suirpeimon  Bridge.)  The  masonry  or  nalnml 
rock  in  and  tu  which  the  ends  of  a  suspension  cable 


'T'p'g?i»^>^^^y'^ 


f   -.    I 


.  (Hi/dmulic  Engineiriag.)  A  ilani  is  in  semi' 
se  an  ahulment,  as  it  sustains  the  lateral  tlirunt 

water.     See  Dam. 

A-bat'meDt'Ai-oh.     An  end  arch  of  a  briilge. 

A-can'tba-lui ;  A'out-tba'bo-liu.  An  instru- 
ment for  extractinn  thorns  or  splinters  from  a  wound. 

Ao-oal'or-«'tor.  I.  A  light  van  used  in  Ensland 
i-onvcying  mails  between  post-olBceB  and  railway- 

I         .   A  cannon,  with  neveral  (Kiwderchanihen,  whon' 
I        tf^'a  are  eiplodi'd  consecutively,  in  order  to  givr 
constantly  increasing  rati'  of  progression  to  the  pro- 
j    ectile  as  it  passes  along  the  liorc. 


ACCENTED  LETTERS. 


Aa^ORDEON. 


Ao'oent-ed  Let'ters.  Vowels  having  signs  above 


them  (or  below,  in  the  case  of  the  cedilla 
indicate  a  specific  pronunciation  ;  as  :  — 


(?")  to 


Acute, 

a 

Diaeresis, 

•  * 

a 

Grave, 

k 

Long, 

a 

Circumflex, 

a 

Short, 

& 

Ac-cipl-ter.  (Surgery.)  A  bandage  applied 
over  the  nose  ;  so  called  from  its  likeness  to  the  claw 
of  a  hawk. 

Ao-com'mo-da'tion  Lad'der.  (Nautical.)  A 
ladder  suspended  at  the  side  of  a  vessel  to  facilitate 
the  passage  to  and  from  the  boats  alongside. 

Side  ladders  and  stern  ladders  hang  from  these 
parts  of  a  ship. 

Ao-oor'de-on.  A  frtt-rced  instrument  introduced 
into  England  from  Germany  about  1828.  The  exte- 
rior form  of  this  instrument  is  a  parallelopiped.  The 
action  consists  of  a  bank  of  vibrating  reeds  or  tongues 
which  are  operated  by  the  bellows.  Keys  open  the 
air-ducts  to  the  respective  reeds  as  the  bellows  are 
expanded  and  contracted.  Dampers  are  attached 
to  the  end,  which  is  grasped  ty  the  left  hand, 
while  the  other  end  is  furnished  with  keys  by  which 
the  notes  are  sounded  by  the  fingers  of  the  other 
hand. 

The  concertina  is  an  improved  form  of  the  accor- 
deon. 

A  conmion  form  of  the  accordeon  is  shown  in  the 
engraving,  which  affords  three  views  :  — 

A  general  exterior  view  ; 

A  sectional  view  in  the  plane  of  the  key-board,  and 
exhibiting  the  separate  wmd-cells  ; 


Fig.  9. 


Accordeon, 


A  sectional  view  at  right  angles  to  the  latter,  and 
exhibiting  the  parts  concerned  in  the  course  of  the 
air,  —  damper,  bellows,  ducts,  and  cells. 

a  a  is  a  rectangular  box,  the  lower  portion  of 
which  is  of  air-tight  flexible  material  forming  the  bel- 
lows and  wind-chest  ;  c  is  a  partition  forming  the 
top  side  of  the  wind-chest,  and  the  lower  surface  of 
the  large  cell  d^  and  the  ten  smaller  cells  e  e.  In  the 
bottom  of  each  cell  are  two  apertures  cut  through 
the  partition  c ;  each  of  these  apertures  is  covered 
on  one  side  by  a  thin  metallic  plate,  which  has  a 
long  rectangular  opening  in  whicn  a  free  reed  plays 
as  the  air  passes  through  the  opening  when  the  bel- 
lows is  in  action,  and  the  appropriate  key  is  lifted. 
See  Free  Reed. 

On  the  side  of  each  aperture,  opposite  to  that  oc- 
cupied by  the  reed,  is  a  flap  or  valve  of  thin  leather, 
cemented  by  an  edge  to  the  partition  c.  The  reeds 
of  each  cell  are  fixed  one  to  the  upper  side  of  the 
partition  and  the  other  to  the  lower  side  ;  the  reed 
above  the  partition  is  sounded  when  the  bellows  is 
extended,  and  that  below  the  partition  when  the 
bellows  is  collapsed  ;  the  flap  of  leather,  in  each  case, 
prevents  the  sounding  of  tne  reed  when  the  wind 
goes  in  a  direction  contrary  to  that  described. 

The  large  cell  d  has  also  apertures,  which  are 
provided  with  reeds  and  valves  at  the  respective 
ends  of  the  apertures,  as  just  described.  The  plates 
of  these  reeds  have  two  or  three  tongues  of  greater 
size  and  lower  tone,  forming  a  base  which  chords 
with  the  other  notes  by  whicn  the  air  is  played. 

The  tops  of  the  cells  e  e  d,  or  the  partition  c,  are 
covered  with  buff*  leather,  against  which  the  under 
side  of  the  cover  i  i  slides  when  it  is  pushed  into 
closed  position. 

In  the  cover,  over  each  of  the  small  cells,  is  a  hole 
closed  by  a  key  kj  and  over  the  large  cell  d  are  two 
holes,  one  at  each  end,  closed  by  the  keys  /  /,  which 
are  moved  simultaneously  by  the  knob  m.  The 
valve  w,  at  the  bottom  of  the  wind-chest,  forms  a 
damper  by  which  the  bellows  may  be  extended  or 
contracted,  when  required,  without  sounding  a  note. 

Several  notes  may  he  sounded  together,  and,  the 
reed  of  each  small  cell  being  different,  the  compass 
is  equal,  tones  and  semi-tones  being  counted,  to  the 
numoer  of  reeds. 

The  accordeon  differs  from  the  melodeon  more  in 
size  and  the  mode  of  manipulation  than  in  principle. 
The  latter  will  be  considered  by  itself,  but  may  be 
stated  to  be  of  such  size  as  to  constitute  a  piece  of 
standing  furniture,  having  its  keys  in  a  bank,  like  a 
piano,  and  foot  pedals  for  the  generation  of  wind,  by 
which  the  reeds  are  vibrated  as  the  action  of  the 
keys  opens  the  corresponding  valves.  The  same  in- 
strument is  known  in  England  as  the  harmonium, 
and  has  been  known  at  various  times  by  the  names 
of  seraphine,  seolophon,  symphonium,  etc. 

Faas,  June  13,  1854,  comoines,  with  the  diatonic 
scale  of  the  large  keys,  two  other  scales,  viz., 
one  for  producing  all  the  intermediate  notes  or 
semi-tones,  and  the  other  founded  upon  the  sub- 
dominant  of  the  diatonic  scale  ;  both  arranged  so  as 
to  be  fringed  by  a  single  set  of  small  keys,  to  enable 
the  perfonner  to  produce  harmony  in  any  key.  The 
valves  of  the  lower,  or  small,  keys  stop  two  series  of 
apertures  opening  from  the  wind-chest  below.  The 
two  series  of  apertures  are  alternately  opened  and 
closed  by  means  of  a  wind-stop,  with  two  rows  of 
apertures  arranged  in  alternate  order.  These  are 
governed  by  levera  jointed  to  the  wind-stop  and  to 
one  another. 

A  sounding-board  gives  strength  and  resonance  to 
the  tones,  ana  allows  space  for  the  described  arrange- 
ment of  the  valves. 
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Fa  AS,  August  12,  1856.  Iiiiniediatcly  beneath 
the  perforated  board  through  whose  openings  the  air 
enters,  is  a  thin  sliding  boaiyl  uitli  corresponding 
apertures.  By  means  of  a  handle  the  operator  ad- 
justs the  position  of  the  boanl  so  as  to  vary  the 
strength  of  the  tones  by  regulating  the  quantity  of 
air  admitted  to  the  reeds.  Double  key.s  close  the 
apertures  of  the  base  reeds,  the  smaller  keys  cover- 
ing holes  through  the  larger  ones,  by  which  arrange- 
ment an  entire  octave  of  base  notes  is  produced. 

Zimmerman,  July  10,  1866,  has  certain  distin- 
guishing keys  between  the  consecutive  octaves, 
which  give  the  same  tone  in  either  inflating  or  com- 
pressing the  wind  chest. 

Prie8,  June  21,  1864.  The  accordeon  is  so  con- 
structed as  to  admit  of  its  being  played  in  any  key. 


Fig.  10. 
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Pries's  Accordeon. 


to  accompa- 
ny an  orches- 
tra ;  this  is 
accomplished 
by  arranging 
double  key- 
boards, one 
on  each  side 
of  the  instru- 
ment, which 
admit  the  ad- 
ditional num- 
ber of  keys, 
conveniently 
arranged  for 
the  addition- 
al reeds  ne- 
cessary for 
the  purpose. 
The  Keys  in 
the  respec- 
tive banks  of 


each  end  represent  octaves,  and  the  respective  ends 
represent  different  chromatic  scales. 

The  instrument  is  called  by  the  inventor  an 
orchestron,  and  the  banks  of  keys  are  placed  at  an 
angle  with  the  side,  so  as  to  present  the  keys  more 
conveniently  to  the  fingers  of  the  performer. 

Ao-couple-ment.  (Carpentrij.)  A  timber  tie 
or  brace. 

Ac-cou'ter-ments.  (Afilitarf/.)  The  devices  by 
which  a  soldier  carries  his  arms,  ammunition,  etc. 
These  vary  in  the  different  arms  of  the  service, 
according  to  the  exigencies  of  the  case. 

Those  for  infantry  consist  of  a  cartridge-box  and 
plate,  cartridge-box  l)elt  and  plate,  waist-belt  and 
plate,  gun-sling,  bayonet-scabbard,  and  cap-pouch  ; 
to  which,  on  a  march,  are  added  the  knapsack, 
canteen,  and  haversack. 

The  infantry  cartridge  -  box  is  made  of  black 
bridle  -  leather,  with  an  outer  flap  which  turns 
over,  covering  the  top,  and  is  fastened  by  a  short 
strap  to  a  brass  button  ;  inside  of  this  is  a  ligliter 
leathern  cover  to  protect  the  anmiunition  when,  as 
in  action,  the  outer  flap  is  necessarily  left  unfas- 
tened. A  brass  pliite  is  generally  affixed  to  the 
flap,  but  is  not  essential,  Ywing  rather  ornamental 
than  useful.  In  the  interior  of  the  l>ox  are  two 
tins,  each  having  an  upper  and  a  lower  compart- 
ment, the  fonner  being  divided  into  two  jmrts,  one 
containing  six  and  the  other  four  loose  cartridges, 
while  a  bundle  of  ten  is  placed  in  the  lower  com- 
partment, which  is  open  at  the  side  ;  the  box  thus 
contains  forty  cartridges  when  filled.  At  the  side 
is  a  small  pocket,  covered  by  a  flap,  for  containing 
the  implements,  or  "appendages,"  belonging  to  the 
musket,  as  the  screw-driver  and  cone-wrench,  wijier, 
ball -screw,  spring- vice,  and  tumbler-pauch. 


Two  loops  are  attached  to  the  back  for  the  pas- 
sage of  the  cartridge-box  belt,  which  passes  diag- 
onally across  the  body  in  front  and  rear  from  the 
loft  shoulder  to  the  right  side,  where  it  passes 
beneath  the  waist-belt  and  is  secured  to  the  car- 
tridge-box by  two  buckles.  For  ornament  a  round 
brass  plate  (in  the  United  States  service  stamped 
with  an  eagle)  is  attached  to  this  belt  so  as  to  fall 
about  the  centre  of  the  chest  of  the  wearer.  The 
waist-belt,  as  its  name  imports,  passes  around  the 
waist,  and  carries  the  bayonet -scabbard  and  cap- 
pouch  ;  it  also  ser\'e8  to  keep  the  cartridge-box  and 
belt  in  place  close  to  the  body  ;  it  is  fastened  by  a 
brass  plate  of  oval  shape,  having  two  studs  and  a 
hook,  the  studs  entering  two  holes  in  one  end  of  the 
belt,  which  is  drawn  tight  and  the  hook  inserted  in 
a  hole  at  the  other  end. 

The  bayonet -scabbard  is  made  of  black  bridle- 
leather  ;  it  is  triangular  in  shape,  to  fit  the  bayonet, 
and  has  a  brass  ferrule  at  its  bottom  for  ornament 
and  protection  ;  its  length  is  19^  inches  ;  a  leather 
loop,  or  frog,  is  attached  to  the  upper  part  of  the 
scaobard  for  inserting  the  waist-belt. 

The  cap-pouch  is  also  made  of  black  bridle-leather, 
and  has  a  flap  and  inner  cover,  the  flap  being 
fastened  by  a  brass  button  ;  the  pouch  is  3  inches  in 
length  and  depth,  and  is  lined  with  sheep-skin  with 
the  wool  on,  to  prevent  the  caps  from  being  jarred 
out  and  lost  when  the  flap  is  not  buttoned.  A  cone- 
pick,  of  steel  wire,  bent  so  as  to  form  a  ring  at  one 
end,  is  inserted  in  a  loop  in  one  comer  of  the  cap- 
,  pouch. 

The  gun-sling  is  of  russet  bag-leather,  1^  inches 
wide  and  46  inches  long  ;  it  has  a  standing  loot) 
at  one  end  and  a  brass  hook  at  the  other,  witn 
a  sliding  loop  between.  For  use  it  is  ]>assed 
through  the  guard -bow  and  middle-band  swivels  of 
the  musket,  the  hooked  end  passed  through  th«- 
loops  and  inserted  in  one  of  a  series  of  holes  puncheii 
in  the  sling  ;  the  gun  may  then  be  slung  across  the* 
back,  leaving  both  hands  free,  or  it  may  be  sus- 
pended from  any  suitable  object. 

All  belts  in  the  United  States  land  s«*rvice  are 
black,  and  are  made  either  of  leather  or  of  a  strong 
sj)ecies  of  felting,  called  6i//f,  probably  because  belts 
were  formerly  made  of  that  color. 

Until  within  a  very  few  years  a  separate  belt  was 
u.sed  for  suspending  the  l»ayonet -scabbard,  passing 
over  the  left  shoulder  and  crossing  the  cartriage-box 
l)elt  diagonally  on  the  breast,  which  was  oniamentetl 
with  a  plate  at  the  crossing  ;  the  intersection  of  • 
these  two  white  lines,  particularly  when  relieved 
against  the  dark-blue  ground  of  the  uniform,  ren- 
dered the  soldier  as  perfect  a  target  as  a  marks- 
man need  desire,  the  jnate  representing  the  ••bull'fc 
eye." 

The  cartridge-box  belt  has  sometimes  been  dis- 
pensed with,  particularly  for  riflemen,  the  whole 
weight  of  the  accouterments,  with,  in  this  case, 
the  addition  of  a  heavy  sword-bayonet  and  scabbard, 
being  borne  by  the  waist-belt,  which  of  course  had 
to  be  drawn  very  tight,  forcibly  compre8.sing  the 
abdomen,  and  causing  great  and  unnei'essary  fatigue 
or  even  permanent  injur)'. 

This  arrangement  was,  we  believe,  generally  con- 
demnixi  by  medical  men,  and  in  fact  by  every  one 
who  thought  on  the  subject  ;  but  as  the  weapon 
above  mentioned  was  in  very  limited  use,  toward  the 
close  of  the  war  especially,  the  evil  was  not  so  gen- 
eral as  it  ini^ht  have  been. 

The  cartndge-lx)X  for  cavalrj'  resembles  in  exter- 
nal appearance  that  for  the  infantr}',  but  is  smaller, 
and  its  two  loons  are  arranged  so  as  to  jtass  the 
saber-belt  througn  them.     Those  used  by  our  troops 
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daring  the  Ute  vnr  were  variously  amitigtd  in  tlic 
interior  to  suit  the  supposed  nEUeasiti«s  of  the  ear- 
tridgea  of  eafh  jiartieular  kind  of  carbine,  as  Buni- 
siiles,  Merrill's,  etc,,  etc.  That  adajited  for  a  paj>er 
cnrtridge,  as  Sharp's,  of  which  a  greater  Dumber  was 
issued  than  ot  any  other,  appeared  to  answer  very 
well  for  others,  though,  no  doubt,  for  metallic 
cartridges  a  special  box  is  better. 

The  cavnlmtmn  is  slso  provided  with  a  small 
box  or  pouch  for  revolver  cartridges   and  a  cap- 

The  saber-belt,  to  which  nil  the  precedini;  are 
attached,  consists  of  a  u'oist-belt,  with  two  brass 
rings  for  tbc  shouidcr-strap  and  saber-slings,  and  a 
brasa  loop  sewed  at  one  end  to  receive  the  plate, 
which  is  rectangular  and  connects  the  two  ends 
the  belt  twcther.  The'  shoulder-strap  passes  from 
a  ring  on  the  left  aide  over  the  right  shoulder,  at  ' 
returns,  supporting  the  saber,  which  is  suspendf 
by  two  saber-slings  passing  from  tlie  brass  ring  at 
the  waist-belt  through  two  iron  rings  on  the  saber, 
scabbard,  and  buttflncd. 

The  otcouterments  for  horse  artillery  merely  con. 
sist  of  a  pistol  cartridge-pouch  and  a  cap-pouch, 
both  similar  to  those  above  described,  and  a  saber- 
belt  which  differs  from  the  cavalry-belt  only  in  tht 
omission  of  the  shoulder-strap. 

A  number  of  patents  have  been  granted  in  th( 
United  States  for  improvements  in  the  construction 
of.  and  in  slinging  accouteTlnimts.  Since  the  com- 
mencement of  the  late  war  thirty-five  patents  hav( 
been  granted  in  this  branch  of  inventions.  Atten- 
tion has  been  directed  t«  several  points  :  — 

Firal,  The  ease  of  the  soldier  in  carrying  his 
knapsack,  etc.  has  been  attempted  to  be  secured ;  1. 
By  making  one  portion  of  his  accoutertnenta  balance 
another,  as  in  Mann's,  Mizner's,  and  Wood's  ;  2. 
By  a  snddle-piece  resting  on  the  hips,  as  in  Dick- 
ey's ;  3.  By  suspension -hooks  on  the  shoulders,  as 
in  Sweeney's  ;  4-  By  a  frame  reaching  from  the 
shoulders  to  the  buttocks,  as  in  Baxter's  ;  5-  By 
modes  of  shifting  the  weight  occasionally  to  vary 
the  point  of  pressure  and  relieve  the  otherwise  con- 
slant  strain,  as  in  Short's  and  Siis's. 

Sccoadli/.      In   arrange- 
t^  "■  mcnta     for    making    the 

knapsack  do  service  as  a 
shelter,    couch,    or   mat- 

Thirdly.  In  devices  for 
the  more  compact  arrange- 
ment ot  the  compartments 
of   the   knapsack,   haver- 


The  accompanying  cuts 
will  render  it  unnecessary 
to  give  a  lengthened  de- 
scription, and  the  eiora- 
jjlcs  are  ploced  in  the  or- 
der stated,  founded  on  the 
similarities  of  purpose  and 

Mann,  December  8, 
1863-  The  cartridge-box 
is  worn  in  front  of  the 
person,  and  acis  as  a 
counterbalance  to  the  oth- 

weight  of  the  whole  be- 
ing thrown  u^ion  the 
shoulders. 
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Wooii,  May  15,   1866.  Fig 

The  devices  refer  to  (lio 
means  for  slinging  iln- 
gun,   bayonet,    eartridgc- 

couDlerpoise  each  ollirt 
and  the  knajisack.  The 
gun  is  hung  to  hooks  '>ii 
the  strap-  A  hook  on  tin' 
cartridge-box  adapts  i'.  lo 
he  attached  to  any  par  liI 
the  equipment.  'The  ba  in- 
net  is  also  slang  by  i 
on  its  scabbard- 

When  the  accout.r 
ments  are  shifted  to  t)i: 
rear,  the  hind  side  of  iIk 
belt  is  connected  to  a  linj^ 
beneath  the  kuapsack.  tu 
help  sustain  the  belt. 

MizNzn,  January  1  'i. 
1886.  The  haveraaik, 
which  is  carried  on  tin- 
shoulders,  forms  a  coun- 
terpoise for  the  cartridge, 
boxes,  which  are  worn  on 
the  front  of  the  belt ;  the 
upper  portion  of  the  divis- 
ional haversack  is  occupied 
by  boxes,  to  contain  three 

days'  meat,  colTee,  sugar,  and  salt,  in  separate  caae«  ; 
the  lower  or  bag-like  portion  being  adapted  to  con- 
tain an  equivalent  quantity  of  bread,     k  strap  paaa- 

»(.  IS. 


ing  along  tbc  bottom  and  up  one  end  of  the 
cartridge-box  affords  the  means  for  elevating  the 
jiackages  of  cartridges,  which  „.     ,, 

lit  closely  therein,  and  are  diffi- 
cult of  removal  by  the  lin- 
gers- 

DiCKET,  March  21,  18fl5. 
To  relieve  the  soldier  of  the 
backward  pulling  of  the  knap- 
sack it  is  iiartiaily  supported^ 
by  adjustable  standards  risins' 
from  a  saddle-piece,  whii£ 
upon  the  hips- 
-EENEV,  February  4, 1862. 
The  knapsack  is  so  suspended 
that  an  air  s[mce  may  iuter- 

le  between  it  and  the  ba<:k 

the   soldier-      The   curved 
pads  c  rest  uinn  the  shoulder. 
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td     to     premt 

Uk    pramrc  of    ibaaldCT  id  coDii«clioD   vi[h  uiotbcr  thorUr    pur 
of  tht  iMck  uid  the    of  (trap*  Utacbcd  to  tbe  lop  of  ihc  knsfack  jmst 
~"'"  uiUkboapauroiritnia 


emnping  of  (be 
of  the  tnot,  tad  it  con- 
■ictii  in  (upportiDg  tbe 
Mi-k  tiy  >tti|«  of  wood 
eiU-DiUiw  frniD  the  thool- 
der  to  the  bijia ;  kUo  in 
Mturing  tbe  vhat-dnpa 


frw. 


t  the 


186^  ;  b^embcT  It,  1862! 
T)ie  mode  irf'  alingiiig 
kiupau'k  pcniiits  it  (o  ne 
looaeoeil  m>  u  to  fall  ■«•]' 
from  thr  ihoulilera  and 
Rpiiiff  of  the  wcajer,  u  ■ 
(DOIu  of  nhifting  tbe 
WFi)(bt  and  |>rPsnitT,  and 
allowing  lin-uUtioo  of  ait ; 

r'lut   the    lack  of  the 
permits  it  to  be  railed    At  tbe  tbick 


-'^^ 


attacbed,  one  Co  och  end  of  t^ 
knapMck,  for  the  purpoae  of 
Tarying  the  position  and  ihiA- 
ing  ih«  weight  of  the  saoie  when 

Webee,  January  31,  1865. 
The  frame  of  the  knapsack  ii 
eapAbte  of  being  changra  into  a 
couch,  and  the  corrr  forma  a 
shelter.  The  wntral  lertion  hma 
jointed  and  fuMing  nda. 

Rl-SH,    Marth  25,      Stii      The 

frame  of   the   knapsu  k   is  niailc 

^wo  ports,    hinged    together. 


rif.  I- 


■  ••Jge 


u  Km  ling  to  Uii-  con- 
Vfiiiiinee  of  the  »ol- 
dier.  Tbe  nn;k  and 
■lioulder  atrap  in  con- 
lu-eted  to  the  upper 
|i«rt  of  the  knnp- 
wu^k  by  intettnediale 
slrajw,  and  the  lower 

Sart  iiT  the  same  in 
eiiif(nid  to  pntvi-nl 
lali-ral  HwayJnK  dur- 
ing     r|Uirli       iitovv- 

Hl)«,      May      17. 


id  of  one  \mn  are  pivoted  two  a 
WDicn,  when  throwu  out,  n^l  upon  the 
of  the  knapsack,  and  serve  to  hold  the  ci 
for  forming  a  bed. 

Fkulmuam  and  Levett,  October  1.  1861. 
This  inveDtioD  coitsisia  of  an  india-rubber 
casing  made  water-tight  and  containing  a  bag 
of  finely  cut  cork  or  other  tilling,  thug  form- 
ing a  life -preserver.  A  pocket  is  made  in 
tbe  rubber  caaing  to  contain  articles  of  cloth- 
ing.  tbus  forming  a  knafiaack,  nhich  when 
unrolled  Ix-eomes  a  bed,  the  contained  artietea 
fonning  a  rilUow. 

WiiNEii,  XovemW  27,  1886,  The  knap, 
sack  is  cumbini-d  with  a  hnvi-rw'k.  The  strapa 
that  Brcure  tbe  iiarls  uf  the  sack  together, 
when  pocked  and  foliji^,  are  not  aewed  to  the 
niHtcrial,  but  are  riveted  to  each  other,  and 
also  to  the  Bling-straps.  The  latter  paaa 
from  tbe  knapsack  oi*,T  the  alioulders,  be- 
ni-ath  the  armpit*,  and  unite  behind  the 
back. 

MuEvov,  January   7,   1862.      Tlie  body  U 

v^g.  21. 
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McEro^'i  Kxapiati. 


made  of  nickor-n'ork,  and  haa  partitions  and  doors 
it  is  covered  with  waterproof  materia],  anil  con 
tains  medicines,  lint,  bnndagea,  apliiits.  and  surgical 
instrumentfl.  It  is  designed  to  be  tarried  by  the 
surgeon's  orderly  in  an  engagement  or  duiing  field 

Ao-ou'mn-la'tor.  An  india-rubber  spring  which 
accumulates   lifting  force,  aod  ia  applied  to  : 


Tlg-M- 
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I  ACHROMATIC   LENS. 

specific    purposes    on     board    ship,    in    machine- 

An  apparatus  used  in  working  hydntulic  cranes 
and  other  machiues  where  a  steady  and  powerful 
pressure  of  water  is  reciuired.  The  accumulator  is 
intended  as  u  substitute  for  a  natuml  head,  as  being 
more  compact.  Sir  William  Armstrong,  in  the  first 
applications  he  made  of  this  prineiple  to  hydraulic 
cranes,  employed  a  natural  head  of  water  as  the  mo- 
tive agent,  obtaining  the  same  by  puniping  water 
into  tanks  at  an  elevation  of  about  200  feet ;  but 
subaei|uently  he  has  always  employed  theoccHinufai- 
OT,  as  otfenng  the  advantaaea  of  greatly  increased 
capacity  for  pressure,  and  a  less  prune  cost  of  erec- 
tion. The  accumulator  is  shown  m  Fig.  24  ;  it  con- 
sista  of  the  large  east-iron  cylinder  n,  fitteil  with  the 
plunger  b,  which  works  water-tight  by  means  of  the 
stand  c,  and  packing.  To  this  plunger  is  attached, 
by  means  of  the  bolta /,  and  atrongcast-injn  croas- 
head  e,  the  loaded  weight-case  d.  Thus  a  pressure 
is  obtained  upon  the  water  in  the  cylinder,  equal 
to  a  column  of  water  ISOO  feet  high,  or  660  lbs. 
upon  the  square  inch.  As  the  water  is  purolied  into 
the  cylinder  by  the  pumping  engines  through  the 
pine  A,  the  piston,  with  the  weighted  case,  rises, 
being  guided  by  the  strong  wooden  framework  g, 
and  13  made  to  regulate  the  amount  of  water  pumped 
in,  by  actuating  a  throttle- valve  in  the  steam-pipe 
of  the  puniping  engine,  which  it  closes  after  having 
reached  a  certain  height.  When  the  cranes,  etc. 
are  in  opemtion,  the  water  passes  from  this  cylinder 
through  the  pine  i,  to  Ihosa  actuating  the  motion  of 
the  cranes,  and  the  weighted  }iluiiger  natutaJly  de- 
scends, always  keeping  up  a  constant  pressure  upon 
the  water  ;  in  descending,  the  same  causes  the  throt- 
tle-valve to  open  again,  and  tlic  water  is  again 
pumped  in. 

A'CM.     IXautitaJ.)    Hooks  for  the  chaini. 

A-oet'i-fi-er.  An  apparatus  for  exposing  cider, 
wort,  or  otiier  wash  to  the  air  to  hasten  the  ncetlti- 
of  the  fermented  liquor.     Sec  Graduatob. 


Ac'e-tiin'e-ti 


See  A 


Ac'e-tom'e-ter.    A  hydrocneter  suitably  gradu- 

ed  tor  ascertaining  the  strengtli  of  acetic  acid  and 
vinegar. 
Aoh'ro-mat'io  CoD-dens'er.  An  achromatic 
ns  or  combination  used  to  concentrate  rays  upon  an 
(jecl  in  a  microscope.  See  CarptnUr  on  the  Micro- 
acope.np.  117-119,  ed.  1857. 

Aon'ro-mat'lo  I«iib.  Aehramatic,  literally  col- 
orless, lenses  were  first  introduced  by  John  DoUond, 
of  London,  about  tlie  year  1758.  Lver  since  the  in- 
vention of  the  telescope  it  had  been  a  desideratum 
with  astronomers  and  opticians  to  obtain  a  lens 
which  A'ould  give  a  perfect  image  free  from  Color 
with  a  moderate  focal  length,  it  having  been  found 
by  experience  that  it  was  necessary  to  increase  the 
length  of  focus  of  the  object-glasses  of  telescopes  in 
the  proportion  of  the  square  of  the  magnifying  power 
desire^,  to  obtain  distinct  vision.  This  was  owing 
in  part  to  the  diatortion  or  spherical  aberration, 
oauseil  by  the  rays  striking  the  lens  at  greater  or 
less  distances  from  its  center,  being  refracted  at  dif- 
ferent angles  in  proportion  to  the  greater  or  less  con- 
?iity  of  the  lens,  and  converging  to  difl'erent  foci 
ore  or  less  distant  from  the  latter  ;  hut  principally 
I  the  dispersion  or  decomposition  of  the  Ught,  as  in 
-isoia,  to  two  of  which,  joined  at  their  bases,  the 
ns  is  in  fact  equivalent.  Sec  Prism. 
This  fringed  or  colored  appearance  m 


y  be  observed 
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rnrting  trtnropr*  in  ordrr  U>  obuin  what  ii 
rvnuiJrtnl  B  TFty  roodcrmlr  nw^nifyina  poller,  1U0 
frrx  for  ■  jiowPT  of  SOO,  Inl  (irrftor;  uid  SewMn  to 
thr  nnitnii-ll-in  of  n^rcting  t(rleM«pe«  (m«  Tele- 
M-ift.!,  uid  ibdtc  fur  muT  vnn  wire  almiMt  the 
aniT  kiii.l  in  uw.  The  dup'nioD  of  light,  or  the 
IrDfulh  nf  lilt  ■pHlmm  fonnni  liy  prucH  tuTing  the 
Mmr  rvfnrtin(i  uiglr.  Tariff  gnitly  in  (lifTermC  nub- 
MAiira  thnufjh  Ibeir  refnctinft  jiovera  maj  be  rqiul 
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Nmtnn  hwl  lUppotJ  that  the  diupcnion  wu  al- 
iray*  pniportiooal  to  thr  rrftactioii.  anil  it  was  in 
the  rourw  of  a  vrini  of  i>x)-rriintnta  undertaken  in 
onli-T  to  Ttfif;  tbiii  thron'  of  Newton,  which  had 
tavn  paotiaretted,  that  llnllond  waa  led  to  hit  di>- 
TOTery. 

Hr  fnand  that  a  pfuan  of  white  Bint  (claa*  whnar 
rrrrartinK  an|^  waa  about  85  drgtee*  Miacted  the 
iiKhl  in  ■  DC*riy  e*{ual  degree  with  one  of  crown 
f[laai  wboae  tHWUng  angle  waa  29  degreea,  bat  that 
the  diipenin  poww  of  Ibe  fonner  waa  much  ftreater  ; 
■a  that,  when  (hnr  ware  appUcd  tnnether  to  refract 
eontraiY  wm,  a  beain  of  light  paMnl  throufch  theoi 
wt*  Mriiaistal  into  ita  conpooent  rolora,  ahhoa^ 
the  inciilpnt  and  nneifait  parta  of  the  beam  contin- 
ne*t  parallel . 

Fnm  this  be  inferred  that  if  two  Icnn™,  one  con- 
nx  and  the  other  eonoave,  —  which  are  in  effect 
e^valent  to  two  priMa  tefncttna  in  dilFerrnt  ways, 
—  war*  ao  anangrd  •■  that  the  diappraive  power  at 
thr  Bint  ^aMwaild  ba  corrected  hy  the  crown  glaaa, 
that  the  Imtga  ptoclBeed  bj  the  eiceea  of  refraction 
of  tha  latter  vooM  be  mneirntly  colorlna  and  dis- 
linet  to  hew  an  eye-glaa  of  much  ihorler  local 
traffth  and  ran*p<iurnt  magBifyinji  power  than  could 
tp  Bp|ilie<l  to  a  non-aehroinatii',  douhle-conrrx  lena, 
farmol  of  a  *in{t1c  piece  of  glaia :  and  by  farther 
eappriiBent  he  ascertained  the  most  adTaotagvout 
hnal  lengtha  to  lie  given  to  each  glaM  in  order  to 
pradoce  I'lFameaa  and  diitinctneai. 

He  adopted  a  nxnUnalinn  of  three  lenisei,  the 
middle  one  being  of  Aint  glam  and  ilouble  roncare, 
•nJ  tha  two  exterior  onea  of  crown  glua,  iloubic 
,  heliciing  that 


I  kinds  of  glan  composing  the  compound  □bject-){1aas 
I  are  not  pMced  cIom  togethtr,  but  at  n'guUtcd  ilis- 
taneea  apart.  This  Brraiigenient  allows  a  nhorten- 
ing  of  thr  tube. 

CheiAer  More  Hall,  of  Essex,  England,  invented 
tha  achromatic  tt-leacope  in  1729,  but  did  not  make 
it  pablic      Uollund  hail  to  iorent  it  over  again. 

AO'ld-lm'e-tai'.  An  inslrumeut  for  dct  cm  lining 
the  purity  or  strength  of  acid«,  founded  on  the 
princiide  that  the  Mrength  of  any  sample  of  acid  is 
proportionate  to  the  ([uantity  of  alkali  nhiuli  it 
will  neulnlize,  or  the  ijUBntity  of  carbonic  acid  gaa 
which  it  liinengagMi  from  a  carbonate  of  mjcIb  or 
intaali.  An  accurst''  and  economical  apperatUH  for 
this  iiurjiose  is  proposeil  by  Dr.  Urc,  as  follows ; 
a  graduated  glass  cylindiT,  liavliig  a  diacbarge  tube 
and  cajiable  uf  containing  10,000  gndna  of  dUtilleil 
water,  is  attached  by  a  llexible  tube  to  a  riorence 
flaak  containing  a  sui^ersatutated  Bolution  of  car- 
bonate of  soda  or  ]iotaih,  in  which  in  a  tfat-tube 
containing  a  mOicient  proportioii  of  acid  by  weight 
to  evolve  larboniu  itci<t  gas  equal  in  volume  to  the 
eontrnti  of  the  cylinder.     Bicarbonate  of  soda  ia 

t referred,  aa  one  ei[uiva]ent  of  any  acid  disi'ligagea 
om  it  two  equivalents  of  carbonic  acid  gas,  and  the 
ljuantities  of  various  acids  re<|uired  to  evolve  a  rol- 
'gas  equal  to  10,000  grains  of  distilled  water 


a  folloa 


Anhydrous  solphuric  acid. 

IH.SO 

Oil  of  vitriol, 

20.  S8 

22,67 

hydroi^hloric  aii 

,   15.33 

BCClicflcid, 

21.42 

frratBlliied  citric  ocid. 

80.64 

•'          taruric  acid. 

63.00 

1%.  s 


aberration ;  the 
t  I'oiubi  nation  of  two 
Iglasne*  is  now,  hawcTcr, 
^anivenallv  adopted. 
It  has  been  pru|>oseil 
to  uar  metallic  eolation* 
f  and  oilier  liijuiiL-t  which 

power  than  flint  glass, 
encloanl  ia  gUa*  iiiiu  of  th«  ptvprr  curvature  ln-r- 
metii-allr  ataled  at  thrlr  edge*,  in  jilace  i)f  that 
article  for  the  eoacan  leas,  hat  though  scv.'cal 
(if  ihne  tnlatancr*  appear  to  have  given  eT.'cl. 
lent  mult*  elpertBieutallr.  they  have  nrvi-r  ticcn 
hitiugbl  into  pneral  use. 

(>a  aci'iiant  of  the  ilifflcully  of  ulilaining  a  gnnl 
article  of  IlinI  gUio,  more  particularly,  and  itir 
Iniablr  and  skill  rn|uirr'l  in  grimling  and  iHi1i>hiiig 
the  facrs  of  ea>-h  pin-e  ■»  that  they  iiiav  have  the 
prD|vT  cnrvatnre  anil  fit  mvunilrly  together,  achro. 
■atir  Iritae*  have  always  hern  and  will  jirobahly 
MMtinoe  111  be  veri-  eijieniiivr,  p]i|iccintlv  the  largM 
Jms.  Or.  Pick  nientiiins  one  of  5}  inches  aperture 
and  H  fret  focal  length,  which  cost  'iOO  giiiiHa*. 

Pliipl,  an  optician  iif  Vienna,  hanreis-nllv  invented 
BB  ioniravrment  ••n  the  aclin-uialic,  which  he  call* 
the  dialytie  trle^ruiie.  in  which  the  teveral  dilTerenl 


graini 


Ry  tilting  the  flask  the  test.tube  is  upset  and  the* 
acid  brought  in  contact  with  the  alkaline  solation, 
lilierating  the  carbonic  acid  gas,  which  posses  over 
into  the  cylinder,  displacing  a  bulk  of  water  equal 
to  that  of  the  gas  evolved,  the  amount  of  which  is 
shown  by  the  graduations  on  the  dde  of  the  cylin- 
der. This  indicaltfl  the  strength  of  the  acid.  For 
example,  if  the  water  should  be  de]>r<i.sed  to  the 
mark  5<l  on  the  cylimler,  it  Bhows  that  the  sample 
contains  but  fifty  per  cent  of  pure  acid.  This  appa- 
ratus ii.  the  converse  of  the  alkalimfler,  which  see. 

A-Ola'cn-Us.  A  amatl  maMHh  pick,  nilh  a  Hat 
(ace  and  pointed  peon. 

A-oook'bllL  1.  The  situation  of  ihc  yards 
when  llicv  an'  topped  up.  al  an  angle  with  the  deck. 

2.  The  situatLuu  of  an  anchor  when  it  hangs 
from  the  cst-head  by  the  ring  only. 

A-con'me-ter.  An  instrument  invented  hy  Itard 
for  nieasuriUK  liie  degree  or  extent  of  hearing. 

A-oona'tio  In'atm^manta.    Instninientsorap- 
)«nHii.s    ]>.'ttainiug    to    the   ears,    the    perception, 
uremint.  or  projection  of  sound. 

Those  appertaining  to  the  car  an',  —  1,    Pre- 
c      2.    For  rjjiiomtum.     3.    For  opcTation. 
Of  the  yriathrlk  arc  the 


iw  Trumi-et. 


Yjtr  Trumpet. 

Tym{ianum  ;  Artificial. 
2.   Erpioralion. 
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ACTION. 


3.   Operation. 

Ear  Spoon. 

Ear  Syringe. 

Eustachian  Tube  Instrument. 

Meatus  Knife. 

Organic  Vibrator. 

II.  Instruments  for  making  or  conveying  audi- 
ble sounds. 

(Not  including  those  of  a  prosthetic  nature  cited 
in  Class  I.) 

Acoustic  Telegraph. 

Air  pipe. 

Alarms.     (Fane^iw;  see  Alarms.) 

Musical  Instruments.    {Varieties^  see  Musical 

Instruments.) 
Speaking  Trumpet. 
Speaking  Tube. 
Steam  Whistle. 

III.  Instruments  for  measuring  the  quality  of 
sound,  the  extent  of  hearing,  the  number  of  vibra- 
tions in  a  given  time,  etc. 

Acoumeter. 

Kaleidophone. 

Metronome. 

Sirene. 

Sonometer.  » 

Tonometer. 

IV.  Auscultation  Instruments. 

Percussor. 
Pleximeter. 
Stethometer. 
Stethoscope. 
(See  the  above  in  their  alphabetical  order.) 
A-cous'tic  TePe-grajm.    A  telegraph  making 
audible  instead  of  visual  signals. 

In  this  sense  —  the  most  general —  every  sounder 
may  be  included  in  the  class,  for  it  is  capable  of 
being,  and  is,  used  to  convey  information  by  an 
arrangement  of  repetitive  blows  and  intervals. 

The  present  common  use  of  the  Morse  instrument 
brings  it  within  this  category,  the  signals  being  read 
by  ear  rather  than  by  consulting  the  paper  ribbon. 

The  speaking-tube  may  be  considered  another 
form,  conducting  a  puff  of  air  to  the  other  end, 
where  it  operates  a  whistle,  or  the  sound  is  recog- 
nizable as  an  audi  Me  expression. 

Bright's  (English  Patent)  is  adapted  to  communi- 
cate phonetic  signals.  It  consists  of  an  axle  having 
a  magnet  and  double  arm  ;  the  magnet,  when  acted 
upon  by  electro-magnetic  coils,  causes  the  axle  to  vi- 
'  brate  or  deflect  in  one  direction,  thus  sounding  a  bell 
by  means  of  a  hammer-head  on  one  arm  ;  the  subse- 

3uent  reversal  of  the  electric  current  ca\ises  a  muf- 
er  on  the  other  arm  to  stop  the  sound. 

In  a  qiore  perfect  form,  Bnght's  Acoustic  Telegraph 
consists  of  a  hammer  in  connection  with  a  lever, 
which  is  acted  upon  by  every  polarization  of  a  set 
of  electro-magnets  by  the  local  current,  and  there- 
upon strikes  a  small  bell.  A  pair  of  these  bells 
are  connected  to  each  wire  ;  one  bell  is  struck  by 
the  passage  of  the  positive,  and  the  other  of  the 
negative  current,  the  alphal)et  being  readily  formed 
by  the  difference  in  their  tones  and  the  number  of 
beats. 

Another  form  of  audible  telegraph  consists  of  a 
wire  which  is  tapped  and  conducts  the  sound  to  a 
resonant  diaphragm. 

Wilson's  ratents,  1866,  refer  to  the  production 
of  a  musical  note  by  the  action  of  a  valve  governed 
by  the  electro-magnetic  current.  The  sound  is 
continuous  or  intennittent,  and  variable  in  tone 
or  pitch,  as  may  be  required. 

Ac'ro-ter.  A  small  pedestal  placed  on  a  pedi- 
ment and  serving  to  support  a  statue 


Ac-tin'o-graph.  An  instrument  for  registering 
the  variation  of  the  chemical  intensity  of  the  sun's 
rays.  As  contrived  by  Mr.  Hunt,  it  consists  of  a 
fixedicylinder  on  which  is  placed  a  prepared  photo- 
graphic ^laper  covered  by  a  revolving  cylinder  hav- 
ing a  triangular  opening  divided  by  bars  through 
which  the  direct  rays  of  the  sun  pass  ;  their  effect 
upon  the  paper  indicates  their  chemical  intensity  at 
different  times. 

Ac'ti-noxn'e-ter.  An  instn^nent  for  measuring 
the  power  of  the  sun's  rays,  invented  by  Sir  J.  F. 
W.  Herschel  about  1825.  A  hollow  cylinder  of 
glass  flUed  with  a  colored  liquid  is  soldered  to  a 
thermometer-tube  blown  into  a  ball  at  the  upper 
end  ;  being  exposed  alternately  to  the  sun's  rays  and 
removed  to  the  shade,  a  comparison  of  the  differ- 
ences of  expansion  of  the  liauid  indicates  the  rela- 
tive intensity  of  the  solar  radiation. 

The  discovery  of  the  presence  of  another  principle, 
associated  with  the  light  and  heat  derived  from  the 
sun,  seems  to  have  been  made  some  years  ago  by 
Mr.  R.  Hunt  in  England. 

Sir  J.  Herschel  proposed  to  establish,  as  a  unit  for 
the  intensity  of  solar  heat,  that  value  which  would, 
in  a  minute  of  time,  dissolve  a  thickness  equal 
to  one-millionth  part  of  a  meter  of  a  horizontal  sheet 
of  ice,  when  the  sun's  light  falls  vertically  upon  it. 
This  he  calls  an  octiTu,  and  from  experiments  made 
by  him  at  the  Cape  of  Good  Hope  he  determined 
the  value  of  a  degree  on  the  scale  of  one  of  his 
actinometers  to  be  equivalent  to  6.093  aetitus. 

The  actinometer  is  useful  in  determining  the 
quantity  of  solar  heat  which  is  absorbed  in  passing 
through  the  different  strata  of  the  atmosphere,  for 
which  purpose  the  observations  must  be  made  at 
stations  differently  elevated  above  the  level  of  the 
earth  or  sea.  It  may  also  be  employed  to  deter- 
mine the  diminution  of  heat  which  takes  place 
during  eclipses  of  the  sun. 

See  Manual  of  Scientific  Inquiry y  published  by 
the  English  Board  of  Admiralty. 

One  form  of  actinometer  is  sometimes  called  a 
photometer.  The  former  name  indicates  that  its 
purpose  is  to  determine  the  actinic  power  of  the 
solar  rays,  while  the  latter  name  indicates  a  meas- 
urer of  the  intensity  of  the  light. 

One  use  of  the  actinometer  is  to  ascertain  the 
proper  time  for  exposing  a  plate  in  the  camera,  or 
a  sensitized  paper  in  the  printing-frame.  The  box 
has  a  spring  bottom  and  a  glass  and  wooden  Cover. 
On  the  under  side  of  the  glass  are  secured  a  series 
of  thin  strips  of  paper  arranged  in  layers  so  that 
each  layer  projects  over  the  e3ge  of  the  strip  above 
it,  thus  producing  a  graduated  semi-transparent  me- 
dium. The  number  of  layers  of  any  particular 
point  is  indicated  by  black  figures  on  tne  lowest 
strips  of  j)aper.  Upon  this  false  bottom  is  spread 
a  series  of  strips  of  paper  rendered  sensitive  by 
saturating  with  alkaline  chromate.  The  apparatus 
is  then  exposed  to  the  light,  and  the  strips  of  sensi- 
tive paper  will  be  successively  darkened  according 
to  the  depth  of  over-lying  paper.  See  Photometer. 

Ac'tion.  An  exertion,  applied  in  machinery  to 
an  effective  motion  ;  as,  — 

A  single  action  ;  illustrated  in  the  ordinary  lift- 
pump,  the  atmospheric  engine,  etc. 

A  double  action,  in  which  the  go  and  return  mo- 
tions are  each  made  effective  or  are  positively 
effected  by  the  motor :  as  the  double-acting  pump, 
throwing  a  stream  at  each  course  of  the  piston  ;  tne 
ordinary  high-pressure  steam-engine,  in  which  the 
piston  is  driven  each  way  by  the  force  of  stream. 

{Music.)  The  movements  or  working  parts  of  a 
stringed  or  wind  instrument,  which  is  operated  by 
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ADDRESSING  MACHINE. 


A  kry-board  ;  such  as  an  organ,  piano-forte,  melo- 
deon,  etc 

It  includes  the  portion  between  the  keys  and 
the  strings,  —  the  portion  engaged  in  tirikiwg  and 
damying. 

The  aciions  are  known,  by  a  peculiarity  in  the 

instniinent,  ss  grand^  wquare^  pioeolOf  ringle,  dcmbU, 

upriqht  actions ;  or  from    the  inventors,  as  Broad- 

woo.l\    Collard'is    Erard's,    Steinway'a,    etc.      See 

PlANo-roRTE. 

fig.  36. 


Fane  AeUcm 

A  is  tiie  key  ;  B^  the  hammer  which  falls  back 
upon  the  cheeky  and  a  bar  mid  length  of  the  stock, 
calletl  the  kammcr-mil.  C  is  an  ailjustable  bar  on 
which  is  mounted  the  jark^  wher«*bv  the  liammer 
is  actuated.  E  is  the  rail  to  whic)i  the  hammer 
is  hinge«i. 

Acrvi-piiiiot^-rm'tor.  Deri  ved  fn>m  aniM  <  Lat. ),  a 
neeille.  An  acicular  iustninKMit  for  treating  certain 
complainta,  such  as  headachi^  lethargies,  etc.  It  b 
of  great  antiquity  in  the  East,  and  of  lute  yean  it  has 
been  introduced  fioniewhat  extensively  into  Europe 
and  the  United  Staten.  The  essential  apparatus 
emidoyed  is  timuly  u  .net  of  needleM  <k*t  in  a  handle, 
or  cietached  neeJles,  which  by  a  alight  rot4iry  move- 
ment are  fiasiieil  to  the  requireii  depth  beneath  the 
tissues  and  a]luwi«<l  tu  remain  for  a  length  of  time 
varying  from  a  ffw  minutes  to  an  hour. 

In  the  sixteenth  «rntury,  ait-onling  to  Jerome  Car- 
dan, the  pnu-titioiit'Tx  of  ihxA  art  travelled  from  place 
to  pla<*e,  and  ruhU>d  their  needles  nith  a  magnet 
or  sulwtance  which  they  pn*tended  rendered  their 
insertion  (minh'ss.  Without  any  such  application, 
howrver,  the  ounctures  are  so  minute  that  pain  is 
not  felt  after  tue  first  insertion  of  the  needle. 

The  n<'e«lles  are  sometimes  used  for  conducting 
the  galvsnir  (nirreiit  to  parts  at  some  distance  be- 
Deatu  thr  surface  of  the  skin,  and  are  sometimes 
made  hollow  for  the  injection  of  a  seilative  into  the 
tissues,  for  the  relief  of  neuralgic  affection^i.  This 
latter  mode  of  application  wan  suggested  by  Dr. 
Alexander  Wood  of  Edinburgh,  Scotland.  See 
A.^^JBmiETU*  Api-ARATrs. 

It  is  sometime  ealled  a  Dtrmopathic 
or  Irritation  InMrttment,  and  is  ust*d  to 
introduce  a  vesicatory  liquid  U'neath  the 
epidfrmis. 

FiHMKNirii's  instrument,  March  18, 
1862,  may  be  considered  a  type  of  its 
class.  Tne  piston  containing  the  needles 
is  ai^ustablt*  in  its  cylinder,  which  holds 
the  UKnlicinal  preparation.  Tlie  needles 
^A  p^*j'*<'t  through  the  diaphragm  to  the 
required  extent,  and  the  epispastic  liquid 
instnuat«*»  itself  along  with  the  needles 
into  the  punctures. 

Klcc's  acupuncturator,  June  19',  1866, 

has  a  regulating  nut  f7,    to   adjust    the 

depth  of  penetration  of  the  needles  which 

pryjeet  tnrough  the  diaphragm   to  con- 

r«r.  duct  the  liquid  from  the  cylinder  A  and 


introduce  it  through  the  skin.  The  needles  b  are 
stocked  in  the  piston  Bt  whose  stem  d  is  sleeved 
in  the  stem-screw  e/. 

In  Oriental  countries  the   needles  are  made   of 
gold  or  silver.     In  China  their  manufacture  is  regu- 
lated by  law.     They  are  of  different   sizes,   some 
about  four  inches  in  length  and  having  spiral  han- 
dies  to  facilitate  their  rotation  after  insertion.    They 
are  driven  in  by  a  small,  lead-loaded  hammer  with 
a  leathern  face.    Their  use  is  very  common  in 
China  and  Japan,  and  was  communicated  to 
Europe  by  the  physician  to  the  Dutch  Em- 
bassy in  the  seventeenth  centurv.      It  was 
revived   in   France  in   1810.      The   English 
needles  are  long,   made   of  steel,  and  have 
knobbed    heads   to  facilitate   turning   after 
introduction.    The  tendency  here,  judging  by 
the  patents,  is  to  have  the  needles  in  clusters. 
The  operation  is  well  perfonned  by  a  tubu- 
lar needle  connected  with  a  syringe,  by  which 
a  weak  solution  of  morphia  is  injected  into  a 
2^^^  diseased  tissue,  producing  local  aniesthesia. 
See  ANJEbTiiETic  Instruments;  Hypoder- 
mic  SvuiNOE.     For  the  reverse  use  of  hol- 
low needles,  see  Trocar. 
A'cus.     A  needle.     As,  — 

Acu3  Cannula  ta  ;  a  trocar,  or  tubular  needle  for 
discharging  liquids. 

AcuB  Inlerpunctoria ;  a  couching-needle  used  in 
operations  for  cataract 

Acus  Ophthalniica ;  one  used  in  operations  for 
ophthalmia  or  cataract. 

Acvs  Triquetra ;  a  trocar,  or  thn*e-sided  needle. 
*  Ao'a-ten-ao'u-lam.      A  needle-holder  or    for- 
ceps ;  a  ne<nile-handle  ;  &  porte-aiguillc. 

A-dapt'er.  1.  A  glass- tube  open  at  both  ends» 
and  used  to  connect  a  retort  with  its  receiver. 

2.  A  receiver  with  two  opposite  necks,  one  of 
which  admits  the  neck  of  the  retort  while  the  other 
is  joined  to  another  receiver.  It  is  used  in  distilla- 
tions to  give  more  space  to  elastic  vapors  or  to  increase 
the  length  of  the  neck  of  a  retort.     See  Aludel. 

3.  A  tube  to  adapt  or  fit  an  accessory  apparatus 
to  the  body  of  the  microscope,  as  the  adapter  which 
carries  the  analyzer  of  the  polarizing  apnaratus,  etc. 

Ad'a-tift.  A  species  of  fine  c«tton  cloth  made  in 
India. 

Ad-den'dum.  {Gcariiuj.)  The  difference  between 
the  real  and  the  geometrical  radius  of  a  circular 
cog-wheel ;  that  is,  K'tween  the  radius  of  the  pitch 
circh  and  the  out^^r  circle  which  touches  the  crests 
of  the  teeth. 

Ad'dicer  The  obsolete  name  of  an  adze  ;  which 
see. 

Add'ing  Ma-chine'.  An  instrument  or  machine 
by  which  adding  of  nunilxTs  is  efTectod.  See 
Abacus  ;  Aritiimomktki:. 

Ad-dress'lng  Ma-chined  A  machine  for  ad- 
dressing newspapers  and  magazines  in  which  the 
same  series  of  names  is  repeated  from  time  to 
time  as  the  day  of  i.ssue  recurs.  There  are  two 
modes.  One  i.s  to  print  the  addresses  consecutively 
upon  slips  which  an*  gummed  on  the  back  and  fed 
intermittinglv  to  the  cutter  which  cuts  off  each 
address.  This  is  then  pressed  upon  the  folded 
|iaper  or  j>amphlet,  which  is  pla<*etl  in  position  to 
receive  its  direction.  The  other  mode  is  to  set  up 
the  type  of  ea4.h  addres>s  in  a  form,  and  so  arrange 
the  forms  that  they  are  successively  pn'sented  at  a 
siK)t  to  which  the  enveloj)ed  papers  are  consecu- 
tively ftnl. 

Over  twenty  patents  have  been  granted  in  the 
Tniteil  States  on  machines  for  this  purpose. 

One  of  the  earlier  forms  of  this  device  i.s  that  de- 


ADDRESSING   MACHINE.  1 

«cnbed  in  Moeskr'b  patent,  Junp  24,  1S5I.  The 
different  oddreEtsea  are  set  up  in  columns  in  a  gKUey, 
and  are  brou^lit  under  the  action  of  &  atarap,  being 
moved  intermittitigly  by  means  of  a  slide  ;  the 
addresses  are  exgost^u  seriaiim  at  a  slit  in  a  plate, 
allowing  Uie  paper  or  object  to  be  printed  to  be 
pressed  down  upon  the  address  beneath  the  slit 
of  the  plate,  and  shielding  the  paper  from  the  ad- 
Joining  lines.  This  series  of  addresses  forms  a  nie- 
chaiiiial  record  on  which  changes  may  be  made  as 
they  become  necessary.  This  patent  was  reissued 
January  30,  I8S6,  and  was  extended  to  the  year  1872. 
Campbell,  January  20,  1863.  The  addresses  are 
set  up  in  parallel  columns,  and  are  secured  in  a 
common  chase.  The  machine  is  supported  over  the 
chase  by  end-pieces,  and  is  automatically  advanced 
after  each  depression  of  the  platen.  Restins  upon 
ways  which  span  the  chase  is  a  traversing  bed-piece 
with  an  upright,  alTonling  a  pivotal 
attachment  for  a  lever  whifh  nltirnntHy 
elevates  ami  depresses  a  pli^lin  --n  the 

fuide-rod.  The  elevation  of  the  kver, 
y  means  of  the  toggle,  a!.'(uates  the 
wheel,  which,  mashing  into  a.  rack,  ad- 
vances the  platen  to  deliver  another 
impreitsian  on  an  advanced  point.  After 
exhausting  all  the  addressca  in  a  given 
column,  the  bed-piece  is  moved  ialer- 
■lly  to  bring  the  platen  into  correspond- 
ence nith  the  next  column.     A  \ni\mx 


ADDRESSING   MACHINE. 


form  is  previously  inked  so  that  each 
address  is  ready  to  deliver  it!i  impres- 
sion when  called  on. 

TiFFANV  ANn  SovLR,  MoTch  20, 1860. 
The  type  addresses  are  contnined  in  a 
partitional  galley  or  chase,  vhich  ta 
moved  by  a  pawl  depeudeut  from  the 
platen  lever,  as  the  latter  is  raised.  A 
pinion  on  the  shaft,  whos(»  ratchet  is 
thus  actuated  by  the  lever-jiuwl,  Li  the 
means  of  forwarding  the  galley,  a  cc« 
at  a  time,  and  each  line  of  type  as  it 
comes  to  the  wide  piniou  is  separated 
from  the  rest  by  elevation  so  as  to  ex- 
pose it  at  the  slit  in  the  plate  above,  in  contact  with 
the  paper  which  is  placed  upon  it  below  the  de- 


TUTniiy  an<  SouU  s  Add 


scending  plat         A  si  eet  metal  plate  depresses  the 
type  after  the  impression  is  delivered. 

SOULE,  October  2,  1860.  The  forms  of  the  ad- 
dresses are  arranged  in  columns  in  the  chase  F, 
and  the  plate  moves  intermittinzly  above  it.  The 
oscillating  platen  C  is  pivoted  to  bearings  D,  on  the 
plate  j1,  which  has  a  slit  brought  into  correspond- 
ence with  each  address  in  turn.  The  plate  is 
advanced  intcrmittingly,  after  each  impression,  by 
the  contact  of  the  descending  lever  with  an  oblique 
n  of  the  bell-crank  which  is  pivoted  " 


Fig  81 


by  the  jnovemenia  of  a  sliding  f^te  which  is  pro- 
vided with  a  heel  or  step  which  drives  the  document 
before  it  from  beneath  the  pile.  The  type  ad- 
dresses are  fid  donn  an  inclined  board  H  anil 
thence  are  forwarded  along 
a  level  channel  E  to  the 
point  beneath  the  platen 
P  On  arriving  at  this 
point  they  arc  successii 
raised  hy  the  action  ( 
piston  Z  whiLh  IS  raised 
by  a  cam  on  a  horizontal 
shaft  beneath  The  ad 
dress  IS  eleiated  to  meet 
the  descending  platen  P 
and  the  paper  introduced 
between  them  receives  the  ^^^^ 
pressure  from  one  and  the 
impression  from  the  other 
The  type  IS  then  forwarded 
by  the  type-shifler  G,  along 
the  elevated  channel  g, 
from  whence  the  addresses 
are  removed  in  gangs.  The 
notice- bell  IC  is  actuated  by 
the  type  at  intervals  to  an- 
nounce that  a  certain  gat- 
ley  is  exhausted. 
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■UdltW  •AnMHarT  «ti1  nr  pkunl  i 

fai  tmyaH  Mtmun,  bot  indrprntlmily,  tu  ■  fliiii 
bad  nieh  ran*  urcr  tvo  nilUnip  I,  thr  lovri  oi 
(,  Uny  of  MMdl  dlMnvIrr  m  m  to  aiuc  the  om 
•dp*  of  tb*  hlodu  u>  H^iuabi  *i  Uic  lowi'sl  |»i 
<f  iMr  nrahitlun,  u  mm  tii  thr  agnrr.  Ity  il 
mfmftkm  iha  lownl  block  (or  th«  tinia  Miiii- 
dfaOlKtlv  |v«mlal  to  the  l»prT  or  FnTek>i>«  win 
h  pUcn]  tvmth  it,  ■oil  muni  to  the  tyin  by  I 
tnadbi  vUicb  nun  ib«  tabic  a. 


ADDBESSINO  HACHIITE. 
uh-tab  0,  ind  ii 


which   i« 


t  upon 
Tlie  1 


Th«  elidl«» 

which  hiv«  ipriiiK 

•iil«  for  tliupiag  thr  (onat,  rath  of  which 

conatilulH   mi    adJrru.       Tlir    form*   tre 

pWi^  ill  a  column  in  thr  ffvil-box  .1,  tn 

tklcFu  oDF  at  >  time  bv  the  pockrti  in  the 

Tnil-w^Ml  S,  kiiJ  are  tnna- 

Hf.  U        fcnwl  lo  th*  tTp*-boxe«  in 

^^  "  ^^  thr  enillfw  chain.      Thry 

f  ^\  arr  oirriwl    by   the   tatter 

^^^^^^J  hrtiemth   the    inkia^-rDllFn 

\-^  A  whiih  are  pmented  con- 

I     I  anutivi'ly  tothc  forTTB,hav- 

iiiK  [irrviously  rrcdTi-d  ink 

Train  the  ink-auppty  rollera 

O   II.     The   p»wr-r-*ilinR 

anil  printing'Tolh-r  M  lian  a 

ttavrlliiiga[ircinwhi<-h  fmla 

the  atrip  of  l>a|"r    t.>    the 

fnnna,    and   thi-    latter    are 

rleatmnl,  aa  thry  n-tuMi  in  the  re- 

venetl  poaition,  by  the  ruury  brush 


I   tf,  which  rotates 
1   with  the  type. 

Dorr,  January  26,  ISM.  This  machine  ia  for  ent- 
.  ting  off  addreasei  from  a.  itrip  of  paper  pleriouljr 
T  printed  and  gnnuoed  on  the  reapective  sidea.  Tb* 
:  itrip  ia  fed  Trafn  a  spool  0,  and  it'  drawn  over  tha 
-<  concave  bed  A"  by  the  ow;iUatiDg  arm  F,  whoae 
•  finger  i  enmsea  the  paper.  The  gummed  side  of 
I  the  paper  being  underneath  ia  moistened  by  Um 
L-  wet  itpocge  a,  and  uaaaes  between  the  »•-■'""— ' 
cutter  £  and  the  descending  c 
depiened  by  the  apring  plunger  b,  and  ai 
by  the  apring  if  as  to  make  a  aliear--  " 
atrip  of  ptiper  as  it  removes  the  addm 
leren  F  ore  pivoted  to  the  frame,  and  actuated  by 
projections  from  the  descending  plunger. 

Id  Dick's  machine,  October  t,  IHSe,  the  ad- 
dresaea  are  Kt  up  in  columns  in  >  form,  and  the 
printed  sheet  u  cut  into  strips,  each  of  which  haa  k 
colamn  of  addresses.  The  reverse  aide  is  pasted, 
and  the  alip  is  fed  forward  one  address  at  a  time  ; 
the  descending  stamp-shear  removes  the  address  and 
presses  it  upon  the  wrapper  or  the  paper,  as  th« 
cane  may  be.  The  piessure  of  the  maj.'Uine  on  tb» 
pile  of  wrappen  operate*  the  cutler  and  remorea 
the  label. 

In  Peck  and  Whight's  machine,  January  12, 
1S84.  the  wooden  blocka  upon  which  the  addreaaea 
are  cut  are  bevelled  upon  one  side,  so  that  a  seriea 
of  them,  when  placed  [n  a  column  galley,  forma  * 
continuous  ratchet,  of  which  each  block  is  a  sepaumta 
tooth  by  which  they  an;  fed  forward,  preserving  th» 
requisite  intervals. 

In  some  cases  the  quads  of  the  fonns  afford  teeth 
by  which  the  column  is  advanced, 

Bakbisotos,  June  14,  1859.     The  cylinder  has 


deli 


■enng  ai 


ii.i.  Sovemlier  1,  1959.  The  "forms" 
e  links  of  an  endless  chain,  which  unwinds 
from  one  drum  and  winds  on  to  another,  bring  inked 
on  their  psioage  by  one  set  of  devices,  anrl  the  con- 
secutive links  clcpresseil  by  a  Mt.imp  on  reaching  n 
rertain  point  of  their  progrei-s  at  wliicli  is  presented 
the  |ia|icr  or  envelojie  to  lie  supi-rsiTJlicd. 
I  X.iKUVKC  Man'li  I,  I8.',9-  The  ■•iivelopes  on  an 
endless  conveyer  are  M  iM'iienlh  llie  fonnM  which  are 
'  TmI  upon  one  track  and  disi'harge<l  u[>on  another, 
Iwing  Bubjei-te'l  at  a  given  |>oint  tu  (he  action  of  a 
I  preitsu  re-roller. 

C'Aiii'ENrF.i:.  Mav  5,  1)157.     The  fonns  an-  placed 
I  in  [wketa  in  the  iVriphery  of  a  wheel.      The  news- 
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ADOBES. 


paper  being  held  above  the  form,  the  platen  is  de- 
pressed by  a  treadle  and  the  impression  obtained. 
On  releasing  the  treadle  the  spring  raises  the 
platen,  and  the  pawl  turns  the  cylinder  one  tooth, 
bringing  the  next  name  in  series  beneath  the 
platen. 

Campbell,  January  17,  1860,  patented  a  machine 
for  ])rinting  addresses  on  the  margins  of  news- 
papers, simultaneously  with  ;the  printing  of  the 
newspai)ers,  by  means  of  cells  or  boxes,  containing 
the  addresses  set  up  in  type  and  conveyed  to  the 
form  by  means  of  an  endless  apron  having  an  auto- 
matic, intennittent  movement. 

Batley,  January  17,  1860.  The  type  are  ar- 
ranged on  slats,  so  connected  together  as  to  be 
moved  successively  through  the  machine.  The  jmi- 
pers  are  fed  into  the  machine  by  finger  bars  and 
spurs,  and  the  addresses  elevated  in  succession  to 
make  the  impression. 

Lord,  September  7,  1858.  The  type  forming  the 
addresses  are  inserted  in  boxes  secured  spirally  on  the 
periphery  of  a  re\'iolving  cylinder.  The  newspapers 
or  envelopes  are  successively  pressed  against  the 
type  in  the  boxes  by  a  hprizontally  reciprocating 
platen  whose  action  is  in  concert  with  the  cylinder. 
The  inking  apparatus  is  caused  to  follow  the  spiral 
arrangement  of  the  form,  being  gradually  moved  by 
a  screw  similar  to  a  lathe-feed  screw. 

Haruild's  machine  (English)  consists  of  a  slid- 
ing groove  of  some  length,  in  which  is  placed  a  galley 
containing  as  many  of  the  required  directions  as  it 
will  hold  set  up  in  type  and  locked  up.  A  treadle 
moVes  it  along,  one  notch  at  a  time,  under  a  parch- 
ment frisket,  till  a  direction  arrives  just  under  the 
aperture,  cut  in  the  frisket,  the  newspaper  envelope 
is  laid  over  it,  and  the  treadle  brings  a  platen  down 
upon  the  newspaper. 

The  galley  tnen  passes  along,  notch  by  notch,  till 
its  directions  are  exhausted,  when  it  is  superseded 
by  another. 

Ad-he'sion  Car.  A  car  whose  wheels  are  adapted 
to  grasp  a  rail  or  to  bear  upon  it  in  such  a  way  as  to 
have  an  adhesive  or  tractive  power  greater  than  that 
due  merely  to  the  weight  of  imposition. 

Among  the  forms  may  be  mentioned  :  — 

The  cogged  rail.     See  Railroad. 

The  center  rail,  with  a  horizontal  pair  of  gripping- 
wheels.     See  Railroad  ;  Center  Rail. 

Another  form  is  a  wheel  with  an  angularly 
grooved  periphery,  which  bites  the  flanges  of  a 
double -headed  rail. 

In  the  early  history  of  railroad  engineering 
many  devices,  especially  the  cog^d  rail,  were  em- 
ployed to  give  adhesion,  or  tractive  grip  upon  the 
rail.  These  were  eventually  laid  aside  as  more  cor- 
rect views  were  attained.  In  climbing  inclined 
planes,  however,  devices  of  this  kind  are  yet  found 
useful,  and  are  noticed  under  the  appropriate  heads, 
cited  above. 

Coefficients  of  Adhesion  of  Lotomotivts  per    Ton   upon  the 

Driving'  Wheels . 

»  Lbs. 

When  the  rails  are  very  dry,     .         .  670 

When  the  rails  are  very  wet,  .  600 

In  misty  weather,     ....  350 

In  frost  or  snow,   ....  200 

In  coupled  engines  the  adhesion  is  due  to  the 
load  upon  all  the  wheels  coupled  to  the  drivel's. 

The  adhesion  must  exceed  the  traction  of  an 
engine  ujwn  the  rails,  otherwise  the  wheels  will 
slip. 

Ad'it.  A  drift,  or  nearly  horizontal  tunnel  form- 
ing a  road  or  drain  in  a  mine,  by  which  the  ore  is 


extracted  or  water  carried  off.  Its  discharging  end 
is  at  the  natural  surface.     A  day-level,  or  sough. 

The  great  adit  in  Com  Wall  drains  the  waters 
from  the  Gwennap  and  Redruth  mines,  and  is  near- 
ly thirty  miles  long.  It  discharges  its  waters  into 
the  sea,  forty  feet  above  high- water  mark. 

Adits  may  be  driven  either  along  the  course  of  a 
vein  or  bed  or  through  an  unproductive  stratum  of 
rock,  and  are  frequently  run  in  a  ditection  trans- 
verse to  the  general  bearings  of  the  veins  or  lodes, 
with  a  view  to  exploration  ;  such  an  adit  is  termed 
a  cross  cut. 

In  the  early  working  of  a  mine,  the  adit,  from  mo- 
tives of  economy,  is  made  as  short  as  practicable  ; 
but  as  the  operations  progress  it  is  often  advisable  to 
drive  another  at  a  lower  level  and  of  greater  length, 
to  avoid  the  difficulty  of  pumping  or  lifting  the  wa- 
ter from  a  considerable  depth. 

Ad-Ju8t'ing  Sorevr.  A  set-screw  of  an  instru- 
ment by  which  one  part  is  moved  upon  another, 
either  for  focus,  level,  tension,  or  otherwise. 

Ad-ju8t'ing  Tool,  (fforology.)  A  tool  by  which 
the  snail  of  the  fusee  is  regulated  so  that  its  increase 
of  diameter  may  exactly  countervail  the  decreased 
strength  of  the  spring  as  it  unwinds  in  the  barrel. 
The  object  is  to  obtain  an  exactly  equal  power  at  all 
times  upon  the  train. 

Ad'mi-ral.  A  leading  ship  of  a  squadron.  (From 
Sar.  Emir,  the  Sea.) 

"  To  be  the  mast 
Of  «ome  great  ammiral."  —  Paradise  Lost,  B.  L 

A-do^e.  Adobes,  or  unbumt  bricks,  are  prin- 
cipally in  vogue  in  the  plains  of  Shinar  and  Egypt, 
and  in  China  and  certain  portions  of  North  Amenca 
inhabited  by  the  Puebla  Indians.  If  well  burned, 
the  clay  forever  loses  its  plasticitv,  and  cannot  again 
be  reduced  to  a  moptar.  If  it  be  merely  driea,  it 
will  assume  its  original  condition,  as  it  came  from 
the  pug-mill.  Such  has  lately  (1871)  been  the 
experience  of  the  Chinese  in  tne  vicinity  of  the 
Hoang-ho,  whose  houses  of  adobes  are  reduced  to 
mud-heaps  by  the  overflow  of  the  river.  Mr. 
Toinlinson,  C.  £.,  of  London,  has  treated  this 
matter  more  fully  than  any  other  author  writing 
in  our  language,  and  he  says  :  "The  first  action  of 
heat  is  to  drive  off  hygrometric  water  ;  the  clay 
then  becomes  dry,  but  is  not  chemically  changed, 
it  does  not  cease  to  be  plastic.  On  continuing  to 
raise  the  heat,  the  chemically  combined  water  is 
separated,  and  the  clay  undergoes  a  molecular  change 
which  prevents  it  from  taking  up  water  again  except 
mechanically.  With  the  loss  of  this  chemically 
combined  water  clay  ceases  to  be  plastic." 

In  the  directions  which  have  been  published  for 
building  with  adobes,  it  is  recommended  that  they 
should  be  guarded,  by  some  material  impervious  to 
water,  from  absorbing  moisture  from  the  ^ound,' 
and  also  that  fhe  roof  should  be  made  to  project  not 
less  than  two  feet  in  order  to  shed  the  water  and 
prevent  its  running  down  the  walls.  These  direc- 
tions seem  to  indicate  the  weak  point,  and  ^he  ex- 
periences derived  from  the  dry  })lains  of  Asia  and 
Africa,  and  the  elevated  arid  regions  of  Northern 
Mexico  and  Lower  California,  do  not  apply  so  well 
to  our  more  humid  climate. 

The  mold  for  making  adobes  resembles  the  ordi- 
nary brick -mold  in  having  four  sides  and  having 
handles  at  the  ends,  but  no  top  or  bottom.  It  is 
much  larger,  however,  and  sometimes  a  pair  are 
placed  in  a  single  frame.  It  is  placed  in  position  on 
the  drying-gi'ound,  filled  with  clay,  and  when  the  ton 
is  smoothed  by  a  striker,  the  moUl  is  carefully  raised, 
leaving  the  adobe  to  dry  for  a  few  days,  when  it  is 
turned  to  exjwse  the  other  side.     A  few  weeks  of 
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ADZE. 


fiTofmbfe  wcAtber  eomplete  tbe  dnring.  It  it  a 
f^tmf  material  and  eaailj  built  ap.  It  does  not  i^ 
pear  likdj  enr  to  become  a  favorite  mode  of  build- 
—  --  -^»- —  parta  of  tlie  United  Statea  which  are  at 
thiekljr  populated.  It  will  not  do  to 
a  statement  in  a  country  whoae 
betw4^^  Alaska  and  Mexico. 

A  faM-Muling  veatel  naed  for 
fernttttoctrring.  Fint  naed,  amy  toe  aathoritiea,  in 
■pring  the  operatioos  of  the  French  fleet  in  Brest, 
prvTiooa  to  the  battle  of  La  Hoeoe,  1692.  Of  course 
ihonifttorW  and  the  ooiisnl  Caiua  Duilius  never 
bad  aajr  li^t  amphiprore  to  "  overhaul  *'  the  Per- 
or  the  Carthaginians,  "  and  when  found  make 


The  adxe  is  a  verj  ancient  tool,  and  has 
a  eurred  blade  whose  edffe  is  at  right  angles  to  the 
haadle  ;  differing  from  3ie  axe,  in  which  the  blade 
is  parallel  to  the  handle.    The  forms  and  sizes  differ 


Fig.  87. 


with  the  rharart^r  of  the  work,  and  in  some  cases 
th^  bit  i»  irviip^  %baf>r'i  io  aiidition  to  its  curve  in 
tin'  plan*'  f>4  it*  motion.  It  is  swung  in  a  path  of 
about  thr  tam^  corvstiii^  as  tb«r  Mad(*,  the  Hhoalder- 
joint  b^ng  the  r^au^  of  motion,  and  the  entire  arm 
axKl  t<iol  forming,  as  it  w^rr,  an  inflexible  radiui. 
Th^   abcivr   I'ut   fn^Di    Holtxaplfffl  gives   sn   idea 

Of    the,  presentation 
•V  >^  to  their  work  of  va- 

rious wood-cutting 
tools,  a  a  represent 
the  axe  or  batchet, 
with  two  lievels  ;  6, 
the  broail-axe,  or  sin* 
l{le4ievell«J  axe ;  r, 
the  sdxe  ;  d,  th**  In- 
dian an^lar-Utled 
arlre  ;  ^,  the  •  hisel  ; 
/,  the  moile  of  |»fei^ 
eiitation  of  a  nietal- 
cuttiug  t'fol,  intro- 
Ads0.  ducnl  for  the  make  of 

oom^Mirison. 
Fig.  M  is  the  niotleni  ailie. 
The  adies  of  ancient  ^]r}>t  were  of  different  forms ; 


Egyptian  Jkbce.    (Thebes.) 

the  edges  curved  or  straight,  the  blade  generally 
straight. 

The  figures  in  the  accompanying  cut  are  from  a 
building  m  Thebes  ;  one  is  holding  a  carringe-pole  or 
tongue,  while  the  other  is  dressing  it  to  shape  wi^ 
an  adze. 

In  the  other  illustration  the  blade  of  the  adze  is 
shown  confined  by  a  band  or  strap  to  the  helve.   The 


Fig.  88. 


E^nfPf^^'^  Adzt.    (Thebes.) 

adzeappeara  often  in  the  Eflprptian  painting  and  sculp- 
ture, and  was  the  principal  tool  in  ancient  Eg}'pt  for 
fashioning  articles  of  wood.  Its  blade  was  of  bronze 
and  the  handle  of  tamarisk. 

The  Roman  adze  {ateia)  is  shown  on  msny  ancient 
monuments.  Some  have  a  rounded  edge,  some  a 
straight.     It  was  then,  as  now,  a  ship-builder's  tool. 

The  aeiMcvdvM  had  a  similar  rounded  head,  but  was 
a  stone-mason's  tool,  having  a  square  face  and  point- 
er! peen. 

Among  many  of  the  West  India  Islanders  adzes 
and  axes  of  shell  were  used. 
When    it    was    procurable  ^*8-  W* 

they  were  made  of  flint ;  this 
was  worked  into  the  shape 
of  a  tool  and  attached  by 
sinews  or  cords  to  a  helve, 
or  fastened  to  a  withe  (see 
AxE),  or,  at  in  Figs.  39,  40, 
the  cutting  material  of  shell, 
flint,  or  obsidian  was  lashed 
to  a  stock.  Metal  super- 
sealed  the  other  materials  in 
most  parts  of  the  world,  but 
nianv  barbarous  nations  of 

m 

America  snd  Polynesia  yet 
make  their  weapons  of  the 
material  generally  discarded 
St  a  very  distant  date  in  the 
Old  Worid. 

Fig.    39   repmaents   three 
stone    adzes  of    the    South      AnrtA-Bu^/k  AdxM. 


-EOLIAN   ATTACHMENT.  1 

40.  FaciKc,  and  Fig.  40  a  atone  adze 

of  the  Chalam  Indiana,  who  oc- 
capy  the  Bhores  of  Puf^t  Sound. 
It  suggests  the  most  ancient  form 
of  the  tool,  employed  especially 
for  dieging  out  the  canoes  from 
the  solid  log.  These  canoes  were 
^  common  at  a  period  before  the 
/  discovery  of  iron  in  Europe,  and 
their  remains  are  there  found  as- 
sociated with  the  implements  of 
the  stone  and  bronze  ages. 

The  atone  adze  of  the  Tahitians, 

vrhen  visited  by  Captain  Cook,  was 

similar  to  those  represented  in  Fig. 

39.     Larce  ones  for  cutting  down 

trees  weighed  from   six  to  seven 

pounds  ;  smaller  ones,  for  carving, 

but  a  few  ounces.      All  of  them 

needed  continual  sharpening,  for  which  purpose  a 

stoue  was  kept  in  readiness. 

Adzes  are  known  as 

Flat,  when  the  blade  has  a  straight  edge  ; 
Enundiag,  when  the  edge  is  curved  ; 
yotcAing,     with    a    straight    hladc   and   straight 

^B-o^-UL  A  contrivance  attached  to  pianos 
by  which  a  wind  instrument  may  be  introduced  as 
an  accessory  at  the  pleasure  of  the  performer,  air 
bointc  snpplid  by  a  bellows  worked  by  a  pedal. 

2B-o'li-an  Harp.  A  specii's  of  musical  instru. 
ment,  the  sounds  of  which  are  produced  by  currents 
of  air  passing  over  its  strings,  which  are  commonly 
fifteen  in  number.  Its  principle  may  be  familiarly 
Fig.  41. 


shown  on  a  large  scale  by  the  action  of  the  tele- 
gr»ph  wires  stretched  from  one  pole  to  another. 
On  a  windy  day  especially  these  will  be  found,  by 
any  one  stationed  near,  to  emit  musical  tones  rising 
and  falling  in  proportion  to  the  strength  of  the 
wind,  and  more  or  less  grave  in  proportion  to  the 
tension  of  the  wires. 

Were  the  number  of  wires  increased,  and  their 
length  and  tension  properly  varied,  these  would 
constitute  a  perfect  jEolian. 

A  common  mode  of  conitrnction  ta  to  make  a  box  of 
thin  wood  and  of  suitable  length,  to  set  beneath 
a  window.sBsh.  It  may  be  five  or  six  inches 
in  width  and  depth.  At  one  end  of  the  box  ar^- 
pins  equal  in  number  to  the  strings  employeil, 
and  at  the  other  as  many  pegs  ;  the  strings,  b''- 
ilig  made  fast  to  the  pins  at  one  end,  are  tuneil 
by  turning  the  pega  at  the  other.  The  boi 
ia  open  on  the  sides  presented  towards  the 
room  and  to  the  exterior  air,  and  the  strin^^si 
are  sounded  by  the  passage  of  the  air  through 
the  box.     Catgut  is  usually  employed  for  tli'.' 

It  is  supposed  to  have  been  invented  bv 
John  J.  Schnell,  musical-instrument  makerio 
the  Connteas  d'Artois,  It  was  suggested  by 
the  vibration  of  the  strinra  of  a  harp  placed 
in  a  breezy  situation.  Exposed  for  sale  in 
1789  under  the  name  of  Anet/u)  Chorde. 


■nted  or  lirsl  described  by 


/  iEOLIPILE. 

Its  use  was  revived  by  Kircher. 

One  of  the  Talmuda  aaya  that  the  harp  of  David 
sounded  when  the  north-wind  blew  on  it,  and  it 
has  been  suj^sted  that  he  had  an  jEolian,  as  we 
understand  it.  The  sounding  of  his  harp  by  a  gust 
of  wind  would  be  nothing  extraordinary  if  it  stood 
near  his  north  window,  which  was  probably  open 
for  air  and  chosen  for  its  coolness  and  shade  in  the 
olimale  of  Judffia,  David  wrote  a  good  deal  in 
praise  of  shaile  and  coot  drink. 

.Sl-o^li'aa.  \iliiaic.)  A  modification  of  the  accor- 
deon.  by  Wlicatstonc,  leading  to  the  ci 

.iB-ol'l-pile.     ■" 

Hero,  of  Alexanuna,  It 
was  a  rotary  engine,  in 
which  steam  issued  from 
the  ends  of  bent  arms  and 
by  reaction  rotated  the  hol- 
lo iv  shaft  or  sphere  to  which 
the  arms  were  attached. 
Hero's  engine  revolved  in 
the  Sempion  nboot  ISO 
B.  C.,  and  many  applica. 
tions  for  patents  in  the 
United  States  and  other 
countries  have  been  made 
for  the  same  device  within 
a  few  years  past.  Invent- 
ors seem  loth  to  give  np  this 
simplest  form  of  engine, 
but  it  is  not  probable  that 
it  will  ever  prove  a  useful        Hbo'i  SUam-Entitu. 

The  above  cut  is  copied  from  Hero's  "Spiritalia," 
edited    by  Wooderoft,   of    London.     See    Steam- 

Elt's  jGolijiile,  1867,  is  adapted  for  rotating  a 
toy.  It  is  poised  with  its  boiler  on  a  central  verti- 
cal pivot,  and  is  connected  by  a  band  with  the  bliaft 
on  whose  platform  the  toys  are  displayed. 

A  more  serious  attempt  at  applying  the  principle 
of  the  folipile  is  Banta's  Kotary  Stenm-Engine, 
May  28,  18S7.  The  hollow  amis  rotate  in  closed 
cylinders,  and  their  slinfts  are  so  connected  as  to 
be  continuous,  Ihe  packing  of  the  series  being  jier- 
formed  at  one  operation.  The  itteam  passes  in  at 
the  axis  of  each,  and  issues  at  a  tangent,  driving 
the  wheel  by  reaction. 

It  is  attempted  to  obtain  the  use  of  the  steam  in 
a  number  of  successive  chambers,  in  apparent  for- 
getfulnesa  of  the  loss  by  back-pressure.  The  steam 
enters  at  the  left,  and,  issuing  from  one  pair  of 
arms,  escapes  into  the  first  chamlier  ;  from  thence  it 
passes  to  the  second  ir/ierl,  so  called,  and  emerges 
into  the  second  chamber,  and  so  on.  The  hubs  of 
the  ahttU  are  clutched  together,  so  that  their  cumu- 

•       Fit.  *S. 
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r  with  CBrbonic  uid  vas  invented  in  1775. 


latiw  rArt  b  rTrntaall;  ntiliiMl  apon  tk«  main  '  ralUH  kti 
ihafl,   oD   whii-h    U  the  piniou.      iSvc    Reactius 
Steah-Evciisk. 

A-ol'o-pllon.  Thp  Mnphin«  ;  the  ]>rrdrr«iiKr 
of  ihr  mrli'lrua  nnil  liarlnr  orKUi. 

S'O-liWi  A  timidl  TrnliUlingmachmtfoTtFlieiir- 
inR  the  uir  of  >(artni>'ril«. 

A'ar-v'tOT.  1.  An  ai<]«ratii!i  Tor  malt injc  ■crated 
«atrr>.  Thn'  i-iinsiit  nimtily  <if  pure  valer  ini- 
]«v|rna(ril  rillwr  iiatunilly  ur  artificiallv  with  gitft, 
ami  arc  nml  largrly.  vhni  l^(l■uhillnl  with  Trgrtable 
•ri-li  anil  autnr.  as  n'fmhinK  rrfriKiTatinfr  bcvprw((« 
in  warm  w-'siiirr.  au<l  in  mnli.iil  jirwtnv  JunnK 
rerrriah  nindilioiu.  TV  iniii|ii<l  tastf  of  nu^ltn] 
xnoir  or  taio-valvr  ii  i'hi<>l1y  ilu<-  to  the  nnall  quan- 
tilirt  of  i^ur*  thirriii  contiunnl  ;  but  wbrn  inch 
walrr  ha*  mm-'  in  nintai^  vilh  tlir  almmphiTe  liy 
tricklinft  ilovii  a  \ii\str  uf  rwkx,  ami  ruBliitig  alnnj; 
■  hnlinfc,  njiiJ  atn'atn,  or  Ivini;  iluhol  i"  and  fn> 
hy  thr  vin'K  il  abwrbn  thr  k**^  fTO'i  thr  air  ami 
ii  naturally  aiinlnl.  KtniUitiun  iliwiiHti's  the  gaaea 
iimtainnl  in  uprinft-watrr.  miilpriiiK  it  us  Oat  and 
inui>(>)  t.i  the  lute  ax  ln-fon-  it  wan  a^rahit.     The 


liah  patent*  were  granted  for  apjiaratus  and  method  . 
for  preparinft  aerab-d  water,  and  fifteen  [latenta  for 
venela  to  hold  auuh  wsteni,  and  for  methods  for 
bottling.  The  inort  common  beverage  U  Carionie 
Acid  ifaltr,  generally  spoken  of  us  soda-water, 
thoueh  it  leldom  i-ontains  any  toda.  It  ii  pre- 
pured  in  large  (luaiitilieti  by  plaoiUK  whiting,  chalk, 
or  iiiarbk-duRt  in  aii  air'ti(;tit,  leid-lliied  teasel  with 
water  and  aulpburiu  avid.  Ttie  sulphuric  acid  cam- 
bines  with  thr  liiue  to  form  suljihatc  of  lime  (plaa* 
ter  of  Paris),  and  carbonic  acid  is  evoli-ed  aa  caa. 
The  Utter  is  received  in  a  reservoir,  and  ia  an«r- 
wards  forced  into  water  a^tated  by  mBthiner]r  ao 
that  the  latter  atnmrba  about  tivc  tiim-s  its  own  vol* 
ume  of  the  ftaa.  The  water  then  conntitutes  a  brisk 
iMrkling  U'luiil,  with  a  pungent  Iiut  pleasant  acid- 
oloua  taxte.  It  may  be  prejiared  on  a  small  acAle, 
for  family  and  medieal  puqioses,  by  using  the  app>* 
'  ;  (ianigetir  or  Si'itzugcne. 
The  eouipteti'  apparatus  Is  shown  in  Fig.  45,  and 
■Iho  the  sepamted  |Mrta.  The  lower  glolie  is  filled 
with  water  bv  miitnii  of  the  lung  funnel,  aad  then 
the  tulit'  is  cfoiied  by  Ihi-  slop;ifr,  and  the  j>owdt-r«, 
consisting  of  liicarlmnatc  of  swla  and  tartaric  acid, 
■re  then  jilau^  in  the  ujiper  globe  by  means  of  the 
■mall  funnel.  The  atopjier  is  then  withdrawn, 
and  the  lung  tube  is  inserted  and  screwed  cloaeljr 


omjHRiitiiiii 
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watrnt  of  many  mim-ral-'prings  air  armliil 
ral  way  bT  the  k>m-s  aritind  from  the  dii-u 
uf  miiicnU  wanlin)  tosrllier  fni 
bnU.  Th-  firMt  att-mpi  lu  pn- 
walrn  was  n».|.-  l>v  M.  V.-nrl  liv  .liMilving  in  a  pinl 
uf  wali-r  two  dra. iini*  of  fus-il  alkali  to  whi-rli  he ' 
aiMi^l  an  n|ual  -iiunlity  uf  niurialii^  u'id.  He  usi^l , 
a  vem-l  wiilt  a  iiimiw  ii<i'k  bi  prrvi-nt  the  rwajA  ' 
of  K»-,  il-iaxiiin:.'  the  ingr-lji-nti  in  -n.h  a  manner  I 
that  Dk-v  w<>uM  ii<>t  iiiinniunicate  with  i^rb  other 
until  aft.r  the  Viiwrl  wui  i-urkei).  hi  Ibis  case  tlie  ! 
gaa  rn.lve.1  in  a  vLd  neurly  full  and  .:lur>'ly  oorke,! 
suflem  siii'h  a  d>>;n-e  uf  •'■>ni]ir>iHi<iii  at  ti>  gn>atly 
pninioli-  iti  euniliitintiiin  with  the  water.  M.  Veuel 
•ii[>|iHr.l  that  (If  n-al  ingrvlieiit  fi  vbi<'h  it  iiwiil 
thi-x  '[uahtin  WB1  •vninvin  air.  Two  memoirs  of 
hi>  I'TprrirnKnts  wmp-  le*!  l.-fi.re  the  Kiival  Araili'mv 
»f  Sirn'-^  in  ITSii.  l>r.  rrie-il.y  gn-»tly  inipmv«'l 
alum  tki-  iliviiveri--*  maile  by  Vrn--1  and  nthen.  and 
in  li'l'  i-<>ntrive-l  an  riuy  iii-'ih»l  uf  iniprrf^uiriiig 

air,"  by  )<Ui'ing  <li4ll->w  ]an>  i-f  wafr  n<-ar  the  mir- 
faiv  of  (lie  fpfnr-ntiiig T-«rl<i  of  a  brewery,  wliiih  in 
■  f-'W  hmni  Ivrime  |<l<-a>BTitly  iniprrgnnteil  with  the 
ni-«pinit  iriv  II"  fmiiid  niii>ii  expmm'-nt  that  (lie 
im[>nfn>sti'in  wa-  ■•i-eli-ratril  by  jiouring  the  water 
front  -mr  T-iiirl  iul->  another  ;  lut  it  did  nut  oii-ur 
11.  him  till  tlf  y«ir  177^  thai  Ihi*  .iiiil.l  !■■  rn,vtr,l 
Inr  Ih.-  Biw-t  ■li'lol,^*)  fr«ai  iln-onijHKing  ihalk  and 
other  •-alrarr»u>  ■>iil>>T,in<-m-imlinH,l  in  uii  air- light 
vrwel.     lir.  Juhu  North's  a|ipamuB  fur  imjiregiut' : 


lined  so  that  the 
stand  two  hours. 


steail  of  tarlano  ai'id,   to  i 
eitiRiiw  of  the  latter. 

Tlie  devireii  which  are  ordinarily 
•'alle.l  H-ii-»'oUr  .-f/ijnnt/iu,  or 
liHt,.F>'uitlaint,  an-  tbcHe  used  in 
ilmwing  the  brveragi-  and  mingling 
it   with   IW  flaruriiig  syruiis,   etc. 

AtSiLA-FiHSTAIN. 

In  the  l«tth'  for  niralnl  linuids, 

rileateil  br  Wakkkh,  March  IS, 
mi,  tli<-  nmnt  uf  thr'  metallic 
fountain-hiwl  i«  limil  with  glms  tu 
keep  the  liijuirl  from  contact  with 
the  metal.  Tlie  shooliler  on  the 
top  .ih[p  of  the  ne.-k.  the  alternate  ^__ 
Kr«iV.-«.  anil  the  ridp«  on  the  neck  Wnkfj'iBMU  Ar 
■re  used  to  strengthen  the  attach-    AinEUd  Liitiit. 
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aKbator 


"■■  *'■  ment  of  the  metallic  cap  to  which 

the  fouD  lain -head  is  screwed. 

In  PKATT'sapparatuB  foruirat- 

ing  liquids.  September  10,  1867, 

the  plunger  has  n  concavity  irbich 

irne«  down  the  air  ;  the  latter 

expelled  as  the  plunger  reaches 

le  convex  bottom,  and  is  driven 

jj  through  the   holes    in   the  tube 

H  and    diaaeminateJ    thraugh   the 

f  liquid  in  the  outer  vessel. 

MeoLose,  August  H,   186S. 
The  tube  is  introdaced  through 
the  cork  ;  the  liquid  enters  holes 
at  its  lower  end,  and  is  discharged 
'--at  the  goose- neuk,  when  the  stop- 
cock is  opened.     The  bottle  may 
be  charged  by  means  of  an  aux- 
iliary tube,  also  passing  through  the  eork,  and  either 
removed  or  closed   when   the  bottle  is  filled  with 
the  aerated  liquid. 

The  liquid  contents  of  these  bottles 
may  be  aerated  by  means  of  a  simple  air- 


ng.  <8. 


s  removed  ;  or  chemicals  may  be  intu 
duced  whose  reaction  liberates  gas  whc 
they  meet  in  solution.  The  aeration  < 
' "'  '  ;  and   Catawba 


t  of 


sparkling    champagne  and   Ca 

produced  by  adding  a  small  a 
white  sugar  to  the  wine  in  bottling,  the 
alight  fermentation  eliminating  alcohol 
therefrom  and  liberating  carbonic  acid 
gas.  The  efTervescing  drinks,  such  as 
ginger.beer,  are  also  dependent  for  their 
ebullition  upon  the  fermentation  of  the 
ingredients  and  the  development  of  the 
some  gas.  Carbonic  acid,  in  moderate 
quantities,  has  a  very  salutary  effect 
upon  the  stomach,  while  it  '  '  '  ' 


1  breathed  ii 


le  lungs. 


_, __,         ter  damp 

Boiiitl'"  miner,   it    has  often   killed   ttose   who 
survived  the  explosion  of  the  carbureted 
hydrogen.      At  the  Black  Hole,   near  Calcutta,  it 
killed    otie   hundred  and  tuenty-four  persons  uhr 
were  confined   in  a  room  eighteen   feet  equal     ' 
order  of  Duwiah,  Viteroy  of  Bengal,  June  20, 
1756.     As  a  gaseous  result  of  the  combustion 
of  carbon,  —  as  of  charcoal,  for  instance,  —  it 
has  destroyed   the  lives  of  many  who  have 
gone  to  sleep  in  ill- ventilated  rooms. 

Machines  are  made  on  a  large  scale  for 
charging  soda-fountains. 

Cauekon's  aerator  has  a  gas-generator  a 
mode  of  cast-iron,  lined  with  sheet-lead  to 
prevent  the  action  of  the  sulphuric  acid  upon 
the  iron.  The  vessel  contains  fifteen  gallons, 
and  is  partially  filled  with  water  and  whiting 
or  other  carbonate  of  lime.  The  agitator  b 
is  also  covered  with  sheet-lead,  and  its  stem 
passes  through  a  stuffing-liox  e,  at  the  top 
of  the  vessel.      The  acid-holder  t  is  formeil 


the  top  of  the  acid-holder  e  and  the  pipe  » in  which  tha 
plug- rod  moves,  preserveaanequilibniuu  of  pressure, 
so  na  to  prevent  the  acid  from  rising  higher  in  the 
pipe  3  than  the  level  of  the  acid  in  the  acid-holder  ; 
oy  which  means  the  brass- work  of  the  stufhug-box  is 
preserved  from  injury.  To  prevent  any  of  Uio  sul- 
phuric acid  from  being  carried  over  by  the  etTcrves- 
cence,  an  intermediate  vetisel  o,  containing  about 
three  gallons,  is  formed  of  lead  or  lined  with  that 
metal.  The  intermediate  vcBSel  is  filled  with  water 
above  the  eduction -pipe  from  the  generator  a. 

The  impregnator  v  holds  about  sixteen  gallons, 
and  is  made  of  cast-iron  lined  with  lead,  or  of 
tin-lined  copper,  and  the  agitator  m  is  covered 
with  lead  or  is  made  of  wood.  The  impr^nator  is 
filled  to  the  dotted  line  with  water,  to  which,  in 
making  saline  uaters.  the  proper  proportion  of  sesqui- 
carbonate  of  soda,  carbonate  of  magnesia,  or  other 
ingredients  is  added. 

For  the  ordinary  soda-water  no  medicament  is  add- 
ed.  A  pressure-gauge  t  is  connected  by  a  leaden  pipe. 

The  operation  is  as  follows ;  — 

By  turning  the  nut  m  the  plug  is  raised,  and  acid 
is  allowed  to  run  into  the  generator  a,  when  it  acts 
upon  the  carbonate,  disengaging  the  carbonic  acid 
gas  in  quantity  proportioned  to  the  amount  of  acid 
admitted.  The  plug  is  again  lowered  when  the  as- 
certained proper  amount  has  entered  the  generalor. 
The  gas  passes  by  the  intermediate  vessel  into  the 
impregnator  o,  where  it  is  absorbed  by  the  water. 

The  aerated  water  is  drawn  off  from  the  impreg- 
nator into  gloss  bottles,  and  tightly  corked  ;  or  is 
removed  and  placed  in  connection  with  the  ordinary 
soda-fountain  apparatus  by  which  the  liquid  is 
drawn  into  glasses. 

Bakkwell'b  soda-water  apjaratus  (English)  has 
the  generalor  and  impregnator  in  the  some  vessel, 
separated  by  a  diaphragm,  and  connected  by  a  pipe. 

fig.  48. 


a  conical 

is  attached  to 

through  the  stuffing-box  A,  and 

from  turning  round  by 


„j,   rhich  liti 
pipe  g.    This  p! 


P  and  d 


prevented 

ing  in  a  siit  in  the  bridle  I ;  the  screw-nut  is 
riveted  loosely  into  the  top  irf  the  bridle.  The 
pipe  n,  which  forms  a  communication  between 
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The  viiw<-1  in  on  trtiiiiiioaii,  uiil  u  OKillalnl  ta  m 
to  tll'in  ■  ]i>4iduluuK  Ktiitvr  in  tlie  lowrr  n«>rl  t» 
■giute  llir  volition  of  th<-  CBrlnnitr  of  lime.  The 
gw  )«w-«  to  (lie  umier  ebambrr,  wherr  it  perfoTm! 
lune  111  the  wftter  vhich  absorlM  it. 


r'uilotu  cuune 


Cither  appantiu 

:hiiiiiral  NK-Mns  for 
iTyiM-ting  the  gu 
•   ■     -  ler  by 

nnge 

tn\  othrr  de- 
vices might  be 
cited  tiut  ttiey  cen- 
tal u    HUbntantially 

,i:  ■ 


iH  jienmated 
gw.evol>rtL 

Tiiokah'h  o|iiianitus  fni  bottliiiK  iiuiiei'al  waten, 
JuiiK  Id,  1867,  11  uji|iliL-(l  directly  at  the  anring. 

The  watiT  in  drawn  from  u  coiiaiderable  depth 
t)iniiif;h  a  )ii|ie  let  duwn  in  tlic  Kfinng ;  a  perfo- 
ratiit  plate  of  KUaa  ia  placed  in  thf  water  below  the 
ruoutli  u{  till!  tulie,  and  ji'tii  of  ga»  from  a  reservoir 
are  dtM'hnijp'd  lieluv  the  plale. 

The  (il.jivl  in  to  charge  mineral- watiT  with  gaa,  or 
to  ailil  an  extra  aiipply  of  goi  thi-reto. 

3.  A  contrivance  for  fumigating  grain  in  bulk,  to 
deHtroy  fungi  and  iuseclH, 

tic  St. 


>  AKKO-STEAM  ENGINK. 

3.   A  car  on  no  elevated  railway. 
A^'ri-al  JUll'way.    An  attempt  to  goTcm  the 
:  balloon    or    aerostat    by    gniding    rails    or    wiira 

j  utreti-hed  between  posts. 

I      Fu.NTAiNEH   Aerial   Railway,  February  5,   18«7. 

;  mav  be  taken  as  a  sample. 

'flie  weight  of  the  car  is  counterbalanced  by  an 
attached  balloon.  The  eiear-shaped  car  is  driren  hjr 
steam,  the  deeply  indented  side -wheels  travelling  aji- 
ou  wires  which  rest  upoa  brackets  whose  flanges  pro- 
jci  into  the  circumferential  depifssioDB  in  the  wheels. 


Mt/ar  Milimt  al  »•  l^*r 


The  wire- way  siipjiorted  on  jxists  has  been  adopted 
for  canriuK  fn-ight.     See  W hie- way. 

A'e-ro-Oy'dTO-dy-iiaia'fo  WhaeX.  A  mode 
of  transrnittiiiR  [lowrr  to  great  diaUncea  propoeeil  hy 
a  Belgian  engineer,  Mr.  Callen.  The  plan  of  Mr. 
L'allea  is  to  make  use  of  air  under  a  certjun  de)pm 
of  compression  as  the  vehicle  of  the  foive  to  be  trmns- 
mitled,  not  bv  accumulating  the  air  thus  era|)loyed 
in  reservoirs,  but  by  driving  it,  by  the  operation  of 
the  original  motor,  directly  into  ■  tube  exU'ndiD^  to 
llie  jKiiiit  of  tiual  applicalion,  where  it  is  to  be  iliv 
charged  iM'neath  *  wncid  soliwet),i'd  iii  water,  whi<;h 
it  is  to  turn  by  its  ascensional  fon-e.     See  Allt  as  a 

MeA.S'S   or  Tlt.VSKMlTTlNO   I'cWKK. 

A'er<oin'e-ter.  An  instrument  invented  hy  Dr. 
M.  Knll.  ('IT  uiii'rlainhig  the  im-an  bulk  of  air  or 
gases  in  pneumatic  ex|ierinientit. 

It  eonaista  of  a  bulb  of  glass  of  foDr  and  one  Iialf 
cubic  inches'  rapaeitv,  blown  at  the  end  of  a  loug 
tulK  whose  cft|iBcily  is  one  cubic  inch.  This  tube  is 
iuKerted  into  another  tube  of  nearly  eiiual  length, 
which  is  supj>orted  on  a  sole,  and  the  lirat  tube  U 
sustained  at  any  required  height  within  the  Hecond 
by  the  preasure  of  a  spring.  Five  cubic  inches  of 
almoBiiheric  air,  at  a  medium  density  and  tempera- 
ture, are  introduced  into  th<'  bul1>  and  tube,  of  the 
latter  of  which  it  will  occupy  one  half.  The  other 
half  of  this  tube  and  mrtof^  the  tulie  in  which  it  is 
inserteil  are  occupied  by  the  liiiutd  of  the  pnenmatic 
trough.  Thr  point  of  the  tulH?  at  which  the  air  snd 
liiiuid  miTt  is  uinrkcl  In  the  fijniri'  5  to  (lunote  fire 
eubio  inchea.  Tbe  ujijit  and  lower  halves  of  the 
tnlirit  nre  each  diviili.>l  into  live  jnrts,  repreaenting 
tenths  of  a  cubic  iii^  li.  The  external  tube  haa  a 
scale  of  inches  atlachid. 

Aer-o-pbane'.    iF-<bric.)    A  light  gauze  or  imi- 


glno. 


Engine    in 

expansiTtt 

of  combineU  hcat- 

and  Kteam  la  used 

—  The  ^i>  k,.jiiii  fol. 
lowed  closely  in  the  wake 
of  tlic  Watt  titeam-Kn. 
pue, 

Oliver  Evans,   during 
the  tatter  |)ortion  of  the 


A^'rl.nl  Cu. 


ff'firanv^a  Aitioi  ftaihraf- 

r  adnpteil  fur  traveling  in 

lewhst  loosely  applied,  and  may 


tniwini ftlinvil 

1.  Tlie  l«»k.l  or  ii-.e,.ta<le  of  a  l-.lloon. 

2.  A   ear  wli..-  wei^l.t    is  |«r(iallv    oi 
ronnter)«l<<ni-eil  by  n  liallioin,  and  whi<'1i  I 


tl'ti.'le. 


llie  combinalioa  irf  the 
beateil  gUM-H  nnd  air 
with  the  str'aiii,  as  % 
motor,      lie  catl.-<l   it  « 


Till'  air  li  moiKteneil  before  reaching  the  cylindi 
in  P.tlsi:'H  F,ngine,  Tnitnl  Rutea  ralenl,  X.>t-,-iii]„ 
an,  1KS8.  In  this  cane  it  J*  tbe  cwl  refriK-rate.)  ai 
that   i>  moistenisl,   and   the  amount  uf  luoixtui 
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would  be  very  far  below  aaturetion  when  the  air 
came  to  he  lieat«<l. 

The  saniH  may  be  esid  of  Glazebrook's,  1797,  with 
the  additional  remark  that  GUzebrook  condensed 
the  air  in  the  prelimiDaiy  nrocew,  before  exposing 
it  to  moistui'e,  to  that  the  heat  incident  to  ila  con- 
densation would  enable  it  to  absorb  more  water,  but 
■till  far  less  than  would  be  sufficient  to  saturate  it 
when  it  came  to  be  heated  by  the  furnace. 


£1C   G2. 


Bennett,  United  Stotes  Patent,  August  3,  1S38, 
introduced,  or  at  least  adopted,  tno  neu  features  : 
1.  He  conduits  the  incoming  charge  of  air  to  the 
farnace,  and  makes  it  the  means  of  maintaining  com- 
bustion under  pressure ,  2  The  furnace  is 
air'tight,  and  the  volatile  results  pass  through 
the  steam-boiler,  arc  washed,  and  pass,  fully 
saturated,  to  the  cylinder.   See  Am  Enqise. 

The  steam  and  air  might  have  been  com- 
bined in  any  required  relative  ratio  in  this 
bailer,  but  the  inventor  does  not  Appear  to 
have  supposed  any  specific  proportion  was 
necessary,  a  a  is  a  vertical  cylinder  con- 
stituting the  shell  of  the  boiler,  b  b  a  small- 
er cylinder  placed  within  the  former  and 
forming  the  furnace  and  ash-pit ;  this  is 
entirely  surrounded  hj  water,  c  is  a  tube 
connected  with  a  blowing-machine,  and  hav- 
ing two  branches  d  and  (,  — the  fonner  of 
which  oilmits  a  jwrtion  of  air  above  the  fuel, 
and  the  latter  a  portion  into  the  ash-pit 
below  the  firebars.  Two  throttle- valves, 
or  dampers,  /  /,  are  provided  to  regulate 
the  dran  through  each  bmnch,  jr  is  a  short 
cylindrical  neck,  through  which  the  smoke 
and  heated  air  pass   Into  the  steam-chom- 
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ber,  where  they  miic  with  the  steam,  and  with 
it  pass  to  the  working  cylinders.  The  neck  g  a 
covered  with  a  valve  A  opening  upward,  the  aide* 
of  which  are  turned  down  to  cause  tlie  heated  ajr  to 
pass  through  the  water,  and  thereby  give  out  a 
)iortion  of  its  heat  to  the  latter  ;  this  also  serves  to 
wash  the  heateit  air  and  arrest  grit  which  noald 
injure  the  cylindet  and  piston,  t,  a  sofety-valve,  k, 
a  valve  by  which  the  pipe  that  conveys  the  steam 
Co  the  eneine  can  be  closed  when  required  ;  I.  the 

Si|>e  by  which  the  water  is  conveyed  to  the  boiler 
■oin  the  feed.punip  ;  the  end  of  this  pipe  enters  the 
boiler  and  dcUvera  the  water  on  to  the  top  of  the 
valve  K ;  this  b  with  a  view  to  prevent  the  valve 
becoming  excessively  heated  hy  the  action  of  the 
fire,  m  is  the  fuel-spout  by  which  cool  is  intro- 
duced into  the  lireplace  ;  on  it  is  bolted  the  hopper 
n,  haviuR  at  its  upper  end  a  Hat  sliding  valve  o, 
and  another  one  p  at  its  lower  end  ;  these  valves 
slide  in  grooves,  and  are  moved  by  means  of  racks 
and  pinions.  They  are  ground  to  their  seats  so  as 
to  make  air-tight  joiiila,  and  during  the  whole  time 
the  engine  is  m  operation  the  coal-hopper  is  kept 
closed  by  one  or  other  of  these  valves.  In  kin- 
dling the  fire  the  valves  o  and  p  are  both  opened, 
lighted  kindling  is  dro]>ped  through  the  chute,  and 
then  a  quantity  of  fuel.  The  valves  are  then  closed, 
the  blower  started.  When  the  engine  is  set  to  work, 
it  forces  air  into  the  furnace  both  above  and  below 
the  fuel  at  each  stroke,  which,  having  no  vent  to 
escape  but  at  the  valve  A,  accumulates  in  the  fur- 
nace until  its  pressure  somewhat  exceeds  that  of  the 
steam  upon  the  valve  h,  when  it  lifts  the  valve,  and, 
rising  up  through  the  water,  mixes  with  the  steam, 
and  passes  along  with  it  to  the  engines,  f  is  a 
slider,  by  opening  which  the  ashes  from  the  furnace 
can  be  withdrawn  ;  when  this  ia  requisite  the  dam- 
pers/^^  must  be  first  closed,  c  is  the  blow-oir  couk, 
ny  which  the  water  can  ha  discharged  from  the 
boiler  when  required,  and  w  is  a  hole  covered  by  a 
door  for  removing  any  mnd  wliich  may  have  accu- 
mulated. At  z  is  a  glass  gage  to  show  the  height 
of  the  water  in  the  boiler,  and  at  ^  is  a  glass  eye- 
piece through  which  the  state  of  the  fire  can  b« 
ascertained,     z  is  the  man-hote  of  the  boiler. 

William  Mokt.  Storm's  eiperinienla  in  com- 
bined airand  steam  covered  the  period  1851-55,  and 
perhaps  later.  His  Cloud  Engine,  in  which  steam 
and  air,  in  a  condition  resembling  fog,  were  used 
to  propel  a  piston,  was  exhibited  at  the  fair  of  the 
American  Institute,  New  York,  in  1855.  The  ma- 
chine appears  to  have  failed  to  realize  the  expecta- 
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7hflf«r'f  Sttam-  Oaurtxlor, 
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•ill— v».i-  vln.i'.tr'i   »:'^r;»v;_v  »}*.t. 


'.'/L'  iij  u       Tl'  j';r  .-f.  ^lr-~^  sbJ:h  :b>  air  it  fonvd  mlo 

tll^raia    •±j'  L-»vr  £,  tt'.»3  OL  ^i-  lift  of  di-  T-D^csTin^ 

t-iiirT  ;'::j'i>v*.  i:*  »m  '(•-  *s-a.  of  a  '.-^ft-inui  cTliu. 

r.T.  A'Lairt    iK  il  T*v^;  ;  j.ir.s  ii  1  vt— !.■*;  {:ttf;-J->n  and'pio- 

h»*  —  ft-  ZK*tiiii  bottom  and 

[■— ihr/^jL  vbkh  thtr  riLaiut 

I»f-eiVT  4.  Ir-J^  L-_',  A;  sL-  i-.j-  ;-f  :i.-  U^vr  U  fl».;«l  a  niaU 
£  tt-:  /  VT  =»-kai  'jlii-iri  al  t*^  /-.  ■-x(<4'<:  ■»!  i-  ^■>i;t'in  aad  side* 
r.-av-j  ■it>  pbk-'.nz  t*"  li--  •ihii*:  i:-»=_  at-i  i--rf5™icd  aruoud  the 
.:.  „...  .  :  :jj»r  [ar: -if  :).-■>:  ir*.  t.1  -.L.:  in  i*  iTffnt  of  ito 
I'^'-i'liijl  u:  --i— 1»  <rf  BxtrT  :h'  litter  nar  oTvrflos 
tr. :  f*::' ;.,  a-  K:-..  is  <f  ih-  L-.>t.  through  ■ 
t;  ::f.:.--!«-t  »:  :L-  !«>!:-c:  '-f  :L-  uak  iL-nr  {j>sKm 
t  !■->-■  »i:h  ^  :  — •  £  i!  :}.'  ;..K-r  m.L  ihi»  inhe 
t-in-  ..ni-i  |.v  a  e-i-.  F.  shvli  «in»  in  thr 
»K-r  »;  lb'  I-  :i'.iii  i-f  sLt  L'-4;'T.  u  *b(>Bik.  uid. 
I'T  [caiu  of  a  -  -r-l  ]»Mu;;  fmcii  the  u»i  of  th^  tube. 

t  yi'rlli'.':  :L':     irr,rk9    a    ''fi.k    fr,    ahl-'h    r>^.l!<tP$    th«    lOpplT    of 

vatrr  t'j  ihr  i^iik  a!  ih-  top  bf  ihr  hAter. 

The  air-i-i[--  .1,  aflrr  li-iricfi  lh<  bratrr  jmt 
>l'~'ni-^i,  {ti->v-i  alon^  thr  rxhaa't-j^pe  C  to  thp 
L'T.iiiiri>-v  R.  ;in<j.  di-si>D>lini;  ihr-  latirr  ipinllv,  ai 


-1  v,:-.  -t..r ). 


r,  th- 


>  tLr  •itiaiut'pi]*-,  nMk>4  ih'  plan, 
i.]nji'y.  tb-u  -In  •-ri-Li  at  ih«  >ui>k< 
.  th*  tiilt  tir*. 


-urtlh  the  hoiirr. 
\-~l  l«rk«irl  anil  f'-mjird,  u  ihown  in 
iii-l  after  maliini:  v-rr-ral  ■.-onrolutiuDa  in 
lox.  i.-!  W  luck  (o  tL'fruDt  of  the  boilrr. 


v^t'-i  <,y-t,\i^  ibVj  tile    iiiK  an  oplinarr.  light  rlack-valTe.     The  ubjcvt  of 

•■  "rvAn  ••%  iirf-  wUff-ijiBie.  this  vain-  U  to  pp-vcul  wati-r  from  ftttrrins  the  air- 

I  iil,j-'.l  M  limtUr  •'.  :i.At  <J  i»rtml  of  hu    t.i[.f  when  the  rnKJoe  is  ilufiird.     From  the  Talre- 

'  native    txji  a  pine  U  \v<\  ilovn  ■'illiin  the  bcnler  to  the 

'""'"""'  "     "   ""om  of  \\k  Utt'i'.  this  pijie  l«-itig  p<>rforKled  at 

n'ttls  on  till-  ui'|"-r  ni-ir.     The  pFrToTSIiona  ate 


the  fanhiT  end  of  the 
l>ipr  than  I  he  J 
are  at  ihe  end  M 
wbii'h  (be  air  eti- 
t.■r^  and  by  thia 

distribution  cj  the 
air  at  the  diHer- 
eiit  |iart«  of  the 
boili-r  is  iiunred- 
Thi'  lenf^ha  of 

li..ni«  of  the  ai^ 
piiie  are  lu  fol- 
lows:  In  feed- 
wnt<'T  htatr.    IS 

|iil<<'!    13    feet    8 
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AGRICULTURAL   IMPLEMENTS. 


Fig.  56. 


boiler  are  as  follows  :  Len^h,  8  feet ;  diameter  of 
shell,  8  feet  6  inches ;  diameter  of  fire-box  flue, 
2  feet  2  inches  ;  length  of  fire-box  and  combustion - 
chamber,  5  feet ;  and  length  of  tubes,  3  feet.  The 
tubes  are  41  in  number,  most  of  them  being  2| 
inches,  and  some  of  them  2-j'^  inches  diameter. 
The  total  effective  heating  surface  exposed  by  the 
boiler  is  about  130  square  feet. 

iB'thi-ops  Min'er-al.  A  compound  of  sulphur 
and  meix'ury,  so  called  on  account  of  its  blackness. 
The  black  sul])huret  of  mercury,  formed  by  tritu- 
rating together  mercury  and  sulphur  until  the  two 
combme  and  fonn  a  black  powder. 

JB^thii'  o  -  scope. 
An  instrument  for 
measuring  the  degrees 
of  cold  arising  from 
exposure  under  dif- 
ferent conditions  of  the 
sky.  A  highly  pol- 
ished metallic  cup  or 
concave  miiTor  is 
placed  upon  a  pedestal 
of  convenient  hight, 
and  a  differential  ther- 
mometer is  placed 
within  it  so  that  one 
of  the  bulbs  of  the 
themiometcr  shall  be 
exactly  in  one  focus  of 
the  mirror  ;  the  other 
bulb  being  not  in 
cither  focus  is  not  af- 
fected by  the  pulsa- 
tions, the  effects  of 
which  on  the  cup  are 
concentrated  upon  the 
first  bulb,  the  air  in 


JEthrioKope, 


which  being  suddenly  contracted  upon  its  exposui-e 
to  a  clear  sky,  the  liquid  in  that  branch  of  the  stem 
is  caused  to  rise.  The  cup  is  kept  covered  with  a  me- 
tallic plate,  except  at  the  moments  of  observation. 

Af  fi-nage.  The  act  of  refining  or  making  purer, 
as  the  ftfiinage  of  metals. 

Aft'er-rake.  The  part  of  the  stem  which  over- 
hangs the  keel. 

Aift'erHBiaiL  (A^auticaL)  A  sail  whose  center  of 
effort  is  abaft  the  general  center  of  effort  of  all  the 
sails.  Head-sails  are  relatively  before  the  said 
point,  and  by  means  of  these  head  and  after  sails  a 
ship  may  be  maneuvred. 

Aft'er-tiin'berB.  (Sfnpbuilding.)  1.  Radiating 
cant-frames,  abaft  the  fashion-pieces  and  below  the 
wing-transom,  stepped  partly  on  the  dead-wood  and 
partly  on  stepping- pieces  bolted  to  the  sides  of  the 
inner  stem-post. 

2.   Those  abaft  the  midship  section. 

Ag'a-ba'nee.  (Fabric.)  Cotton  embroidered  with 
silk,  made  in  Alepjx). 

Ag'ate.  (Printing.)  1.  A  size  of  type  between 
Pearl  and  Nonpareil  ;  called  Ruby  in  England. 

Pe«H. 

Agate,  or  Ruby. 

Nonpardl. 

2.  The  draw-plate  of  the  gold-wire  drawere  ;  so 
called  because  the  drilled  eye  is  an  agate. 

3.  The  pivotal  cup  of  the  compass-card. 
Age'ing.     (Pottery.)     The   storage    of  prepared 

clay,  to  nllow  it  time  to  femient  and  lipen  before 
using.  The  slip,  consisting  of  levigated  clay  and 
flint,  is  mn  in  a  thin  solution  through  sieves  and 
brought  to  a  creamy  consistence.  This  is  boile<l 
down  to  give  it  more  solidity,  and  is  then  storetl 
away,  sometimes  for  years,  being  occasionally  cut 


out  in  chunks  and  slapped  to  exi>el  air  and  develop 
the  plasticity.  During  the  ageing  process  a  slight 
fermentation  occurs,  carbonic  acid  and  sulphureted 
hydrogen  are  disengaged,  and  the  mass  is  improved 
in  texture  and  ouality.  The  clay  is  thus  allowed 
to  temper  in  cellars  or  under  cover,  sometimes  for 
several  yeare. 

In  China,  a  potter  prepares  the  clay  for  the  suc- 
ceeding generation  while  working  up  that  be- 
queathed to  him  by  his  ancestors. 

(JVine  and  Liquors.)  Devices  for  this  purpose 
subject  the  li(|uid  to  heat  and  ^tation ;  some  of 
them  using  the  combined  action  of  heat,  electricity, 
and  attrition.     See  Wine-ageing  Apparatus. 

(Calico  Printing.)  The  exposure  of  ))rinte4l  cali- 
coes in  a  sufficiently  moist  and  warm  air  to  allow 
the  colors  to  pemieate  and  mature.  An  apparatus 
was  patented  by  Thom,  England,  for  applying  air 
loaded  with  moisture  of  a  given  temperature  to  the 
printed  fabric,  which  is  then  folded  and  allowed  to 
rest  for  a  few  houra  in  that  condition. 

A-£;i8t'tiient.  A  dike  or  embankment  to  prevent 
the  overflow  of  land  abutting  upon  a  stream  or  the  sea. 

Ag/i-ta'tor.  A  rotating  beater  or  armed  shaft  for 
mixing  and  disturbing  articles  mechanically  8U8> 
pended  in  water,  such  as 

The  pulp  in  the  stuff-chest  of  a  paper-machine. 

The  mash  in  the  mash-tub  of  u  brewery. 

The  mixture  of  starch,  sugar,  etc.,  and  water,  in 
the  washing  process  of  starch -making. 

Ag'ri-ciUt'ur-al  Im'ple-ments.  These  are 
treated,  as  fully  as  the  limits  will  permit,  under  their 
respective  heads  ;  it  is  needless  to  repeat  here  the 
history  of  their  progressive  development  or  the 
order  of  their  succession.  See  the  following,  under 
their  respective  heads  :  — 

Agricultural  and  Husbandry  Implements,  etc. 


Abemncator. 

Animal-clutch. 

Animal-poke. 

Apiary. 

Atmospheric  chum. 

Auger.     Earth-boring. 

Aveler. 

Averunoator. 

Awner. 

Bagasse-dryer. 

Bag-fastener. 

Bag-holder. 

Bag-tie. 

Bale-tie. 

Baling-press. 

Band  for  baling. 

Band  for  binding  grain. 

Baud -cutting  machine. 

Barking-tools. 

Barley-chumpcr. 

Barley-fork. 

Barley-huUer. 

Bar-share  plow. 

Basket. 

Bean -harvester. 

Bean -mi  11. 

Bee- feeder. 

Bee-fiiraigator. 

Beehive. 

Ikehive,  swarm-indicator 

for 
B<*-tax. 
Belly-roll. 
Bill. 

Bill-hook. 
Binder. 


Binding    att€u;hment    for 

harvesters. 
Binot. 
Blade. 
Bob-sled. 
Bog-cutting  plow. 
Bott-hammer. 
Bow.     Ox 
Braking-machine. 
Branding-tool. 
Bi-east-plow. 
Brier-scythe. 
Broach. 

Broadcast-sower. 
Bruising-machine. 
Bmsh-puller. 
Bucgy-culti  vator. 
Bull-nose  ring. 
Bush-harrow. 
Bush -scythe. 
Butter-mold. 
Butter-tongs. 
Butter-worker. 
Calorifier. 
Cane-harvester. 
Cane-scraper. 
Cane-stripper. 
Cattle-feeder. 
Cattle-leader. 
Cattle-])ump. 
Cattle-stalL 
Cattle-tie. 
Caving-rake, 
Chaff-cutter. 
Cheese-cutter. 
Cheese-hoop. 


Ai;KI'II.TI|1.\I.    IMI-t.HMIlXTS.  L'4  A«:l!»l-r,TI'I{AL    IMPLKHKNTi*. 


Etami  ifiwdir. 


IK  •n**'*'"^       H'tii-l'ii 


»■>'>■.  ut:.'r. 

Mitkitii;  j|<|Mnlu, 

IU.-i,.,k, 

M.ik.M,k!' 

\U^  U„f-. 

Milk-Mf. 

fl.,\l.»-hc. 

Mik<ii»iii-'T. 

H.:vi.i.->. 

Miik'V.it. 

HlviH-k. 

li..:-.|.tMW. 

Il»  i»k>'. 

.M.>]1>l..rt. 

fl4V.|..k...  41,.|.-..kr 

r.        M..ih-ii..|.. 

ll*v..,......i.r. 

ll..«.r. 

ir.».-Lk.r. 

>lii<'k.f<.rk. 

llVvI-.l-l-T. 

Mu-k-nk.-. 

Il.>i  mit.o.|.'r 

Miiub-. 

y,\.. 

ll^ir^,.Unin- 

«>.i..r.|.-.I-r. 

n-iic-  :i|.|-T. 

I'v.l,.... 

H..,lp-l,...'r>- 

nx.v"k.-.    .S-Vok 

H-kiost-.).. 

l\h„iiy\:w. 

\\-f.],.i\.f..A. 


>U.-k. 
>Uk>-. 

llak-'luirTHlrr. 
lUkt-.     iluTK  ha< 
l(.4|--r. 
Kra|>ill)(-Iiuiil:. 


ti-vl"" 


Har«nl>-r 

UevrniUc  plow. 
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AIR  ArPLIANCES. 


Rice-cleaner. 

Riddle. 

Ridging-plow. 

Ripple. 

Roller.     Land 

Root- bruiser. 

Root-eiitter. 

Root-di^er. 

Root-gnnder. 

Root-washer. 

Rotary  cultivator. 

Rotary  digger. 

Rotary  harrow. 

Rotary  plow. 

Rotary  spader. 

Rudder. 

Sap-bucket. 

Sap-bucket  hook. 

Sap-spile. 

Scarifier. 

Scoop. 

Scraper. 

Scuffle-hoe. 

Scuffler. 

Scythe. 

Seed-drill. 

Seeding-machine. 

Seeding-plow. 

Seed-planter. 

Seed-sower. 

Separator. 

Share. 

Shears.     Pruning 

Shears.     Sheep. 

Sheep-dipping  apparatus. 

Sheep- foot  trimmer. 

Sheep-holder. 

Sheep- rack. 

Sheep-shearing  machine. 

Sheep-shearing  table. 

Sheep-shears. 

Sheep- washing  apparatus. 

Sheller.     Com 

Shovel. 

Shovel  plow. 

Sickle. 

Side-hill  plow. 

Single-shovel  plow. 

Skeleton  plow. 

Skid. 

Skim -colter  plow. 

Skinning  apparatus. 

Slaughtering  apparatus. 

Smoke-house. 

Smut-machine. 

Snath. 

Snouter. 

Snout-ring. 

Snow-shovel. 

Sod -cutter. 

Sod-plow. 

Sorgn  u  m-evaporator. 

Sorghum-stripper. 

Sower. 

Spade. 


Spading-machine. 

Spud. 

Stable-cleaner. 

Stack-borer. 

Stacker. 

Stacking  derrick. 

Stack-stand. 

Staddle. 

Stalk-cutter. 

Stalk-puller. 

Stall. 

Steam-engine.  Agricultu- 
ral 

Steam-plow. 

Stock -feeder. 

Stocks  for  refractory  ani- 
mals. 

Stone-lKMit. 

Stone-gatherer. 

Straddle-plow. 

Straw-carrier. 

Straw-cutter. 

Stubble-turner. 

Stump-extractor. 

Subsoil  plow. 

Sugar-cane  planter. 

Sulky  plow. 

Sward-cutter. 

Swather. 

Sweet-jwtato  cultivator. 

Swing-moldboard  plow. 

Swing  plow. 

Tedder. 

Tether. 

Thatching. 

Thistle-digger. 

Thrasher. 

Tol>acco-curing  apparatus. 

Tormentor. 

Track -clearer. 

Transplanter. 

Treble-shovel  plow. 

Tree-digger. 

Tree-protector. 

Tree-remover. 

Tree-scraper. 

Trellis. 

Trowel. 

Turf-cutter. 

Turnip-puller. 

Turnwrest  jdow, 

Vegetable-ciiopper. 

Vegetable-slicer. 

Vegetable- washer. 

Weeding-hoe. 

Wheel-colter 

Wheel-cultivator. 

Wheel-plow. 

Whitening-machine. 

Willow-peeler. 

Winnowiug-inachine. 

Wool-])aoker. 

Wool-i)acking  table. 

Wool -press. 

Yoke. 


ary  3,  1860,  by  Johann   Aich,  Imperial   Arsenal, 
Venice.     It  is  composed  as  follows  :  — 
Copper,      .         .     60. 
Zinc,      .         .         38.125 
Iron,  .         .       1.6 

It  resembles  the  Keir  metal,  English  patent,  De- 
cember 10,  1779,  which  has,  — 

Copi)er,   .         .     100  i  (  100 

Zinc,    .        .  76  >   or,   ]    80 

Iron,        .         .       10  )  (10 

Also  the  sterro-metal  of  Rosthorn,  Austria,  1861, 
which  has,  — 

Copper,     .         .     55.04  )  (  67.63 

Tin,       .         .  0.83(-    ^    )    0.15 

Zinc,         .         .     42.36  (    °^'    )  40.22 
Iron,     .        .  1.77  )  (    1.86 

Austrian  navy  brass  has,  — 
Chopper, 
Zinc, 
Iron, 
Chinese  Packfong  has,  — 
Copper, 
Zinc, 
Iron, 
Nickel,  . 
See  Alloy. 

Ai'guiUe.  A  needle.  Among  ina.son8,  a  stone- 
boring  tool.     A  priming- wire. 

Aim-frontlet.  A  piece  of  wood  hollowed  out  to 
fit  the  muzzle  of  a  gun,  so  as  to  make  it  level  with 
the  breech,  formerly  in  use  among  gunners.  Wood- 
en front-sights  on  a  similar  principle  are  still  used 
on  board  ship  in  case  of  emergency,  as  when  an  acci- 
dent occurs  to  the  proper  metal  sights. 

Air  and  Steam  En'gine.  See  Aero-Steam 
Engine. 


60. 
38.12 
1.8 

40.04 
25.4 
2.6 
31.6 


Ag'ri-oolt'ur-al  Steam'-en'gine.  A  steam- 
engine  specifically  adapted  for  use  in  thrashing  and 
some  other  farm  operations.  Its  principal  |)eculiar- 
ity  consists  in  compactness  and  portability.  See 
Portable  Stkam-Engine. 

Aich's  Met'aL  An  alloy  of  copper,  zinc,  and 
iron,  used  for  guns.     Patented  in  England,  Febru- 


Air  Appliances  and 

Acetifier. 

Acoustic  instruments. 

Acoustic  telegraph. 

JEolus. 

Aerator. 

Aerial  railway. 

Aero  -  hydro  -  dynamic 
wheel. 

Aerostat. 

Aero-steam-engine. 

Air  and  steam  engine. 

Air  as  a  means  of  trans- 
mitting power. 

Air  as  a  water-elevator. 

Air-bath. 

Air  bed  and  cushion. 

Air-blast. 

Air-brick. 

Air-carbureting. 

Air-casing. 

Air-chamlHT  for  pumps. 

Air-compressing  machine. 

Air-cooling  apparatus. 

Air-cu.shion  for  pipes. 

Air-drain. 

Air-drill. 

Air-engine. 

Air-c8oai)e. 

Air-exhauster. 

Air-filter. 

Air-fountain. 

Air-grating. 

Air-gun. 

Air-heater. 

Air-holder. 

Air-jacket. 


Machinery. 

Air-level. 

Air-lock. 

Air-machine. 

Air-meter. 

Airohydrogen  blow -pipe. 

Airometer. 

Air-pipe. 

Air-[>oise. 

Air-pressure  filter. 

Air-pump. 

Air-regulator 

Air-scuttle. 

Air-shaft. 

Air-spring. 

Air-stove. 

Air-thermometer. 

Air-trap. 

Air- trunk. 

Air-tube  for  conveyance. 

Air-valve. 

Air-vessel. 

Anemograph. 

Anemometer. 

Anemoscope. 

Aspirator. 

Atmospheric  alarm. 

Atmospheric  chum. 

Atmospheric  engine. 

Atmospheric  governor. 

Atmospheric  hammer. 

Atmospheric  railway. 

Atmaspheric  spring. 

Atomizer. 

Auricle. 

Balloon. 

Bellows. 
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Blut. 

Blutt-mBchine. 
Blut- nozzle. 

Bloivinf!-niHi^htQe. 

Blowinft-tubi'. 
Blow-]>ipf. 
Clorit  .■i.gi... 
Captive  balloon. 
Carlioiiio-soid  msine. 
Carburet!  iig-iiiiu!h  ine. 
Cw-vi-iitiUtor. 
Cold-blut. 
Compmwml.ftir  engine. 

CyliiiUer  blower. 
Detonating  tube. 
Diifiiat<!h-luU'. 
UilTuHion-tube. 
DUinrectiiiK  apparatus, 
Kar.    ArtiticUr 
Ear  iromi^t. 
Eari: 


Fanner. 

Fanning-macliine. 
Punning-iiiiU. 
Fan-rent  ilatur. 
Fi  re-ex  t  iDiru  isher. 

"'«'""■  . 

FlyiHjr-machine. 
Fool- bellows. 
Fumigator. 
Gnuluator. 
Gunpowder  ensinp. 
Hydrostatic  bellowa 


HydroBi 
Inlialer. 


In> 


Lire-pre»rver. 
HoKueburg  bemUpher 
Mnlguf. 

Parachuti'. 
Pneumatic  drill. 


Pneumatic  lever. 
Pneumatic  pile. 

Pneumatic  jiunip. 
Pueumntic  railway. 
Pneumatic  ajiring. 
"- '"  trougli. 


Pix 


.c  tube. 


Pneumatic     tubular    dia- 
P&eunmtiu  valve. 


Punkah. 
Kcspirator. 
Rotary  blower. 


Sand-blower. 
Ser«w  ventilator. 

Smoke -jack. 
Sonifer. 
Sonometer. 
Sound -Ixnn). 
S]ieakiiig-tube. 
S I  K-ttk  inft- trumpet. 

Steneh-trap. 

Thermometrio  ventilator 
Tonometer. 
Torriuelliau  vacuum. 
Trompc. 


Tuyer 


Z5r,r'"' 


Van.-. 

Ventilating  millatonea 
Ventilator. 
Wal«r-bellow3. 
Winil-ejir. 
tt'iuJ-i:liest. 
Wind-eutter. 
Wind -furnace. 
Witid-^ge. 
Windmill. 
,    AVind  mill-propeller. 
Wind- pump. 

wi...i.»ii. 

Wind-trunk. 
Wind.wheel. 


Air  as  a  Meana  of  tranBmittlDg  Power. 

So  far  BH  our  infornmtiim  extend:),  the  lint  iierhun 
to  utie  comprea.ted  uir  ta  a  meaim  of  transmitliii); 
power  was  that  ingenious  Frvneliniaii,  Dr.  Papin 
of  Bloia,  about  A.  1).  1700.  We  hImII  have  ovva- ' 
lion  to  refer  to  him  in  the  IliHiory  of  the  Steam- 1 
Engine.  He  was  the  first  li>  apply  a  piston  in 
the  steani-rvliniler,  and  was  the  inventor  of  the 
digester,  and  tlte  slvelyar.1  safely-Talve,  —  the  best 
and  simph-Kt  eflWtive  fomi  vrt  devisi'd. 

Papin  use.1  a  fall  of  w.iler  to  .■ompr.-ss  air  into  a 
inder,  un.l  Inl  it  thene<'  by  a  pi|x-  a  diituneu  of  a 


H.1V 


a.-he.l 


VIZ 
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he  r«IUGRd  the  size  of  the  pigie,  hut  still  the  pump- 
ing-maehine  would  nut  move.  In  Auvergue  and 
Westphalia  the  project  wan  tried  on  an  eiteuHve 
scale,  attempts  being  made  ro  drato  mines  by  thtaa 

About  one  hunderHd  yearn  afl«T  the  experiment 
of  the  philosopher  of  Blois,  a  Welsh  engineer  uatd 
the  power  derived  from  a  heavy  fall  «  WAlcT  to 
work  a  blowtug-cyUnder  from  which  air  was  con- 
veyed to  a  bUat-fiiraoce  a  di^ance  of  a  mile  and  a 
faair.      The  resulting  blast  was  feeble. 

Some  forty  years  since,  a  Mr.  Hague  took  out  aa 
English  patent  for  the  application  of  compreaaed 
sir  to  workiog-cnines,  boisting-niauhinea,  and  other 
machinery.  The  air  was  compressed  by  an  air-pump 
nt  a  central  location,  and  the  air  conducted  by  pipaa 
tu  the  craDea  and  other  nuchinery  of  a  seriea  vt 
docks  and  warehouses. 

The  same  inventor  also  applie<l  an  air-exhaast  la 
raising  a  tilt-hammer.      See   ATurispiiKKlu   Haji- 

The  BUbimned  i 


iiloyi-.!  t.i  drive  a  piston  in  a  eylmder.  the  power 
being  intended  to  work  a  pnnip.  The  ilistaniv,  the 
frietinn,  and  the  Imkage  wen-  too  much  for  the 
l)o<'tor,  and  the  inversion  i>f  the  pr.«ess,  making  the 
pnmarv  engine  exhaust  insti-ad  of  I'ondeiising,  hail 
no  hirtter  elfeet.  Thinking  that  it  was  llie  volume 
of  sir  in  the  pipe  whi<-h  made  the  second  cylinder 
OBTeaponsive  to  the  action  of  the  primary  cylinder. 


s  g       n    a     m|  1      h  m  ncal  bj 

pir|   tusi  n   ti  n. 
e  mode  at  tronsmittiug  (lawer  by  n 
ot  conilensud  air. 
The  following  i«  from  the  Journal  of  the  SoeU^ 

of  German  B  -' --'   '-~^-  ->■ 

represented  11 
of  Belgium  :  — 

"It  conalsU  mainly  of  a  wheel  adapEoJ  witk 
buckets  similar  to  those  in  an  ordinary  water-wIiMtL 
and  completely  iiumerwd  in  a  tank  flllnl  wiul 
water.  TbU  wheel  curries  a  t^mthrd  inner  rim, 
which  works  a  pinion  adapteil  t'l  the  transmibsion- 
;  shaft. 

"  MoKt  Imnnent  visiton  to  the  Paris  Exposition, 
aa  they  walke-l  past  this  eonlrivanee,  hardly  gave 
it  a  look,  hi'tieving  that  it  was  the  iiinion  that 
I  gave  ninlion  tu  the  wlii'el,  and  considereil  It  as  aoma 
'  aoK  of  stirring  or  washing  nuichine  ;  but  the  invetaa 
.  was  in  ri'alily  the  case,  as  it  was  the  imnieraed 
I  wheel  which 'gave  lootiou  to  the  pinion  by  tba 
i  direct  action  of  lilightly  compreaaod  air. 
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**The  general  disposition  of  parts  will  be  readily 
understood  by  reference  to  the  diagram  :  — 

**  The  diameter  of  the  wheel  exhibited  was  9  feet ; 
its  breadth  4J.  It  carried  80  buckets,  curved  in 
such  a  manner  that  13  of  them  (figured  to  the  left) 
always  retained  a  certain  quantity  of  air  in  their 
upper  portion. 

**  The  air  was  introduced  under  the  bottom  of  the 
wheel,  through  a  curved  pipe.  The  air  thus  blown 
into  the  buckets  had  naturally  a  tendency  to  gain 
the  surface  of  the  water  with  a  force  equivalent  to 
the  weight  of  displaced  water,  and  this  upward  ten- 
dency caused  the  rotation  of  the  wheel,  and  at  the 
same  time  brought  back  the  discharged  buckets 
successively  before  the  orifice  of  the  tuyere. 

"The  wheel  made  six  revolutions  per  minute,  so 
that  three  buckets  were  filled  with  air  every  second. 

"The  air  rushed  with  a  velocity  of  32  metres  per 
second  through  a  pipe  0.095  metres  in  diameter. 
The  quantity  discharged  was  consequently  0.227 
cubic  metres  per  second,  equivalent  to  0.076  cubic 
metres  for  each  bucket  or  cell.  During  every  sec- 
ond of  time,  13  buckets  were  thus  partly  filled  with 
air,  their  total  capacity  being  0.983  cubic  metres. 
The  same  bulk  of  water  being  displaced,  a  constant 
power  of  approximately  983  kilogrammes,  or  2,163 
lbs.,  per  second  was  obtained. 

**The  internal  diameter  of  the  wheel  being  2.26 
metres,  its  annular  surface  3.05,  and  its  width  1.5, 
it  is  readily  computed  that  the  30  buckets  occupied 
a  space  of  4.585  cubic  metres,  and  that  each  cell 
.cubed  0.163  cubic  metres, — a  portion  of  which 
space,  eauivalent  to  one  half,  or  to  0.076,  alone 
contained  air. 

"If  the  application  of  force  be  supposed  to  have 
been  applied  at  one  quarter  of  the  depth  of  the 
wheel  under  water  as  an  average,  then  the  speed 
of  any  point  of  its  surface  would  have  been  2. 445  x 
6  X  i^  -r-  60  ==s  0.77  metres  =  30  inches. 

**  Multiplying  this  speed  by  the  983  kilogramme- 
tres,  we  find  the  power  transmitted  per  second  to 
have  amounted  to  757  kilogram  metres.  If  we  de- 
duct herefrom  20  per  cent  for  losses  by  friction, 
reaction  of  water,  etc.,  there  remain  606  kilogram- 
metres,  or  260,000  foot-pounds,  as  available  work- 
ing-power per  minute,  —  equivalent  to  an  8-horse 
power. 

"  The  forcing  of  the  air  was  effected  by  means  of  a 
9i-horse  steam-engine,  —  the  compression  of  the  air 
being  one  quarter  of  an  atmosphere.  In  the  exam- 
ple exhibited,  83  per  cent  of  the  power  of  the  engine 
was  thus  transmitted  to  the  wheel,  and  this  through 
a  pipe  510  feet  long  and  presenting  14  elbows. 

"The  above -described  new  method  of  transmission 
of  motion  may  prove  of  very  great  value  in  many 
situations  where,  the  application  of  belts  and  shaft- 
ing, parallel  motions,  such  as  are  used  in  mines,  and 
other  similar  contrivances,  is  impracticable.  It 
might  also  be  applied  with  success  to  the  driving 
of  machinery  in  cities  for  the  smaller  branches  of 
industry,  —  the  compressed  air  in  such  a  case  being 
conveyed  through  mains  and  ^iytea  laid  below  the 
surface  of  the  streets  in  the  same  manner  as  is  at 
present  practised  for  our  water  and  gas  supplies." 

By  reference  to  Wire  Rope,  several  instances 
may  be  found  whore  power  is  transmitti'd  to  a  dis- 
tance much  beyond  what  is  possible  with  belting 
or  shafting,  the  onlinary  exj)edients.  In  one  case, 
at  Frankfort  on  the  Main,  the  power  is  thus  trans- 
mitted 3, 200  feet.  In  a  second  case,  at  Schaffhausen, 
in  Switzerland,  the  power  of  a  number  of  turbines, 
amounting  in  the  aggregate  to  600-horse  power,  is 
transmitted  more  than  a  mile,  crossing  the  river 
Rhine  to  the  place  where  the  j)ower  is  to  be  distributed. 


Machinery  in  mines  and  tunnels  is  freuuently 
driven  by  the  power  of  compressed  air,  wnich  is 
condensed  into  a  reservoir  by  steam  or  water  power 
on  the  surface  of  the  ground,  and  conducted  by  pipes 
to  the  deep-seated  spot  where  the  drill  or  mining- 
machine  is  at  work. 

"At  Mont  Cenis  the  air-pipes  must  be  as  much 
as  five  miles  in  lenp;th,  and  tne  loss  of  pressure  is 
not  such  as  to  impair  the  working  of  the  drills  ;  but 
I  am  without  accurate  information  as  to  its  extent. 
At  Hoosac  they  are  one  and  a  half  miles  long,  and 
the  loss  is  two  pounds  to  the  square  inch.  At 
Nesquehoning  they  are  one  third  of  a  mile  in 
length,  and  there  is  no  appreciable  loss  of  ))ressure. 
In  this  case  the  air  is  worxed  at  about  fifty  pounds 
per  square  inch  ;  and  the  difference  in  pressure  at 
the  steam-valves,  when  the  power  is  generated,  and 
the  air  after  it  is  compressed,  may  be  taken  at 
about  ten  per  cent  when  the  best  compressors  are 
used.  It  will  then  be  seen  that  the  loss  of  power 
from  the  friction  of  the  compressing  machinery,  and 
from  the  movement  of  air  in  the  pipes,  is  not  of  a 
very  serious  character,  and,  if  the  pipes  are  tight, 
the  pressure  is  well  maintained  while  the  machinery 
is  standing."  —  Steele. 

"  The  compression  of  the  air  by  which  the  drilbat 
the  Hoosac  Tunnel  are  driven  is  effected  at  the  east 
end  of  the  tunnel  by  water-power ;  four  20-horse 
turbines  being  employed,  which  operate  sixteen  air- 
pumps,  each  of  13|-inch  bore  and  20-inch  stroke. 

"  The  air  is  compressed  to  65  jiounds  to  the  square 
inch,  or  a  little  over  four  atmospheres,  and  con- 
ducted through  an  8-inch  east-iron  pipe  to  the  drills 
at  the  tunnel  heading,  where  branch  pipes  connect 
several  drill-cylirfders  with  this  8-inch  pipe.  With 
six  of  the  drills  at  work  and  making  250  strokes 
per  minute,  the  gage  on  the  air-pipe  at  the  heading 
of  the  tunnel  shows  a  pressure  of  63  pounds  against 
65  pounds  at  the  pump-rooms,  one  mile  and  a  half 
distant." 

"The  engineers  of  the  Mont  Cenis  Tunnel  have 
expressed  themselves  strongly  in  favor  of  the  view 
that  the  plan  is  truly  economical,  and  as  their 
experience  in  the  use  of  this  form  of  applying  power 
has  been  larger  than  any  which  has  been  elsewhere 
enjoyed,  their  statements  deserve  consideration.  At 
the  date  of  the  report  on  the  progress  of  the  work 
in  the  tunnel  ditring  the  year  1863,  they  were 
engaged  at  a  distance  of  nearly  two  thousand 
metres  from  their  reservoirs  of  condensed  air, 
and  were  driving  nine  borers  with  a  force  of  2J- 
horse  power  each.  The  tul)e  conveying  the  air  to 
the  perforators  was  two  decimetres  (nearly  eight 
inches)  in  diameter.  The  air  was  under  a  pressure 
of  six  atmospheres,  and  its  velocity  in  the  tube  was 
nine  decimetres  (three  feet)  i)er  second.  The  trans- 
mission of  the  power  to  this  distance,  and  under 
these  conditions,  was  attended  with  no  sensible  loss. 
The  pressure  was  not  perceptibly  less  at  the  work- 
ing extremity  of  the  tube  when  all  the  jjeiforators 
were  in  operation  than  when  the  machinery  was 
entirely  at  rest. 

"A  series  of  experiments  wa^  instituted  in  1887, 
by  order  of  the  Italian  government,  to  determine 
the  resistance  of  tulx^s  to  the  flow  of  air  through 
them.  These  experiments  were  made  previously  to 
the  commencement  of  the  work  ujMjn  the  tunnel, 
and  while  the  feasibility  of  employing  compressed 
air  to  furnish  the  motive-power  of  the  boring  appa- 
ratus was  considered  still  questionable.  It  was  tl:e 
aim  of  the  investigation  not  merely  to  ascertain  the 
absolute  loss  of  force  occurring  in  the  transmission 
of  air  through  tubes  of  certain  particular  dimen- 
sions, but  to  determine,  if  possible  what  are  the 
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Iniei  which  govern  the  variationB  of  tmstance, 
when  the  velocities  of  flow  and  the  dinlnetets  of 
the  tubes  are  varied.  From  the  results  of  the  ex- 
periments were  dtduted  the  three  eoiiclubioDS  fol- 
lowiug,  namely,  — 

"  1,  The  iGaistanoe  Is  dim-tly  as  the  length  of  the 
tube. 

•'  H.    It  is  directly  as  the  square  of  the  velocity 

"in.  It  ill  ioventelyasthe  diameter  of  the  tube." 
8i-c  Report  of  ])t.  Bimard,  UniUd  SUUa  Commit- 
turner  at  llie  Parit  Eipositum. 

This    great    votk    is    happily    comjileted.       See 


Tins 


is  msde  the  means 


In  the  Verpilleux  put 
of  trsasniittiu)^  inwi-r. 

The  ttansmission  of  power  by  menns  uf  compresseil 
air  has  now  become  an  establUlii-d  fset,  notwith- 
Htaniliiix   thu  clear    deejsion  which   was  n!niten.-d 

r'nil  it,  hwn  the  supiiosed  nature  of  the  case  and 
j>rin<a{ileii  involved.  Its  use  in  the  Hoosae  and 
Mont  Ccnfi  Tunnela  in  driving  tlie  boring-ma- 
rhines  is  n^fumtl  to  under  Tlnskl.  Its  use  in  the 
tiuvuii    Colliery,   Smtland,   is    referred 


Uacui 


Aia-KN- 


•  IlNli;  CuMPHKHSKD. 

eoiisiden-d  in  the  ni 
Aliaaa  WkterBlSTRtoT,  Compreued.  The 


jy  the  pressure  of  a  body 
>r  eampresHetl  air,  so  fur 
"irenent  infii 


urpr 

■nds,  wss  thai  by  Ur. 
I'ltpin,  uf  Hlois.  France, 

-'    Hisciperi- 

partitularly 
uiicL-mi  ui  utilizing  the 
power  of  a  full  of  wuter 
m  comprewing  air  which 
was  conveyed  a  mile  or 
to  a  cylinder  at  the 


riiWKHj,    but    haa 

Ixi^n  suiiresaful  in  op'rat- 
iiig  r>»'k.drills  at  H'HMao 
tloutituin.  Mont  ('<-nis, 
and  many  other  places. 

It  ({<»■»  nut  spiH-ar  that 
Dr.  I'lipin  trifl  the  direct 
*      1-Kly  of  air 


liinilarlnthi-jin' 
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districts  of  Central  Europe  some  reniarlcable  lalla 
are  thus  utilized,  some  of  which  are  referred  Ut 
under  Tukbine.  In  the  Black  Forest  of  Baden 
turbines  ate  running  with  falls  of  72  and  354  fret, 
and  having  diameters  of  from  20  to  13  inches  tv 

In  the  figure,  the  vertical  elevation  is  out  of  all 
pro{Hinion  small,  but  the  prineipli'  involved  is  not 
affected  thereby.  It  should  be  understood  that  the 
height  of  the  fall  aliove  the  surface  of  the  groaud 
should  lie  as  great  as  the  dejith  tx'law  the  surface 
of  the  ground  of  the  water  to  be  elevated.  If  the 
fall  be  in  excvss  of  the  lift,  so  much  the  bctt*T. 

It  is  the  shaft  of  the  mine,  and  e  the  surface  of  the 
earth  ;  d  h  the  penstock  of  the  water  at  the  top  of 
the  fall,  and  k  the  pipe  which  leads  the  water  Ut  the 
air-light  lioi/  at  the  surface  of  the  ground.  The 
closed  box/commuiiieates  by  an  air-|>ipe  with  Iho 
air-tight  box  c  which  in  submerged  in  the  nintp-hole 
at  the  bottom  of  thu  niiiio.  The  eduction  wuter- 
pijie  h  has  its  lower  end  sulinu'rgi'd  in  the  water  of 
the  box  f,  and  conducts  the  water  to  the  surfaue  e 
the  apparatus 


at  tt  and  ii,  and  the  box  t  an  inlet  valve  y  on  ita 
bottom. 

The  ojM.'nition  is  as  follows  :  — 

The  cocks  I  and  m  being  closed,  the  cock  n  is 
opened  to  allow  the  air  to  rscai>e  from  box  t  and  the 
water  to  flow  ihereiuto  by  the  valve-way  ij.  The 
coek  n  is  then  shut,  the  water-cock  t  opened,  when 
thecolumnof  water  iu  thu  pipe  Jr  will  lill  the  cheat/, 
exjvlling  the  air  then-in  and  driving  il  down  the  pi|w 
t  into  the  box  t.  exn-lling  the  water  therefrom  to  a 
certain  extent,  that  is,  until  the  pressure  of  the  con- 
densed air  in  the  box  e  is  I'oualluit  by  the  wi>ight  of 
the  vertical  column  in  the  diH'haigi>.pi|ie  h ;  «-hich 
should  have  a  valve  at  its  lower  end  oiietiiiig  upward- 
ly. Thu  cock  /  is  now  closed  and  the  couk  nt  opened, 
allowing  the  water  to  run  out  of  the  box/  and  the 
air  fruin  e  to  fill  box  /,  while  water  enters  the  lover 
box  by  valve-wav  g.  The  cook  m  bi'ing  closed  and 
the  cock  /  opened,  the  air  is  again  forced  from/intc 
e,  repeating  the  process  just  described. 

An  early  example  of  raising  water  by  the  dejec- 
tion of  a  condeiiHed  body  of  air  is  the  patent  of  Up- 
lutf,  January  6,  1809,  of  which  the  annexed  cut  ia 
n  illustration. 

Fig.  M 


lioily  of  an*  Into 

.IS a'  bo.ly  of  wm- 

igh  the  e.1  net  ion -pipe  which 


the  e.1  net  ion -pipe  which 
„        lK.ve    the    suriace   of   tha 
ground.     When  the  bellowH  i*  raised,  the  valve  at 


r\g.  flO. 
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the  foot  of  the  edurtion-pipe  closes  and  wntir  PDlere 
the  chamber  by  the  in  auction -ralve.  The  repeti- 
tion of  the  motion  again  ejects  water,  and  so  on. 
The  required  degree  of  pressure  in  the  aii-chamber 
is  attained  by  means  of  an  sir-valve  in  the  bvllows  ; 
after  that,  if  the  level  of  the  water  remain  the  same, 
the  same  body  of  air  is  made  the  agent,  ly  its  verli- 
calpulsations,  of  ejecting  the  water. 

IWie  use  of  compressed  air  in  forcing  liquids  from 
deflp  wella  or  shafts  has  ri^eeivL-d  a  great  accession 
from  the  oil  enterprises  in  Western  Pennsylvania 
nnd  other  places. 

Perhaps  as  many  as  fifty  patents 
have  been  granted  for  various  forms 
of  Ejectohs,  the  difTerent  forms  of 
fl  which  will  he  considered  under  that 
These  are  founded  on   the 
:  principle  as  the   Qiflard   in- 
I  ieclor ,  which  ia  a  favorite  device  for 
I  boiler  supply.     In  the  ejectors  an 
1  annular  stream  of  fluid  under  com- 
j  pression   (air  or  steam)  is  emitted 
I  around  an  axial  nozzle  communicat. 
I  ing   with  the  liquid   to  be  moved  ; 
I  or,  conversely,  a  central  stream  of 
I  compres.sed  fluid  to  propel  a  film  of 
'  liquid   through  an   annular   open- 
ing. 

In  the  deep  oil-wells,  which  con- 
ustof  a  vertical  shaft  of  a  few  inches' 
diameter  and  several  hundred  feet 
rior,  depth,  it  ia  advisable  to  have  all  the 
apparatus  included  witbiu  a  single 
e  two  following  cases  :  — 
,  December  13,  1864.  The  current  of 
compressed  air  from  the  engine  above  descends  the 
middle  pipe  B,  and  is  emitted  at  the  annular  open- 
ing between  the  cup  a  and  the  bulb  b  on  the  central 
pipe.  The  area  of^the  annular  opening  is  adjust- 
able, and  the  elTect  of  the  emission  of  the  stream  of 
compressed  air  ia  ta  draw  up  the  liquid  from  the 


ng  68. 
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.pace  C,  and  elevate  tt  to  the  surface  through  the 
space  inlervening  between  the  tubes  B  and  A. 

■  "iGLEU   AND  ChOUKER,   Dc- 

)er  13,  1861,  have  ■  de- 
fer the  same  purpose. 
61  shows  a  section  of  the 
in  which  the  seed-bag  i 

WELL-TfDE  PAfKINQ)   is 

shown.  Its  puqiose  is  to  pre- 
vent the  descent  of  the  water 
from  above  to  the  bottom  of 
the  well  whence  the  supply  of 
oil  is  drawn.  The  bulbous 
deflector  and  encircling  cup 
are  arranged  for  action  as  de- 
scribed in  the  preceding  case. 
B  is  the  air- descending,  ^  the 
oil-ascending  space.  F  ia  a 
perforated  tubular  foot  for  the 
Weil-tube. 

AswER  AND  CnocKEK,  Oc- 
tober 11,  1864.  Fig.  62.  The 
current  of  compressed  air  - 
passes  down  the  tube  /  c, 
whose  lower  end  is  recurved 
upwardly  and  ends  in  a  small 
orihce  at  which  the  air  is 
emitted.  Aa  the  air  piasri  McKaiflu'i  Waur-Baim 
through  the  throat  d  into  the 
pipe  b,  it  tends  to  produce  a  partial  v 


upwardly 
.   the   throat    ot    Iht 
eduction  pipe  1>  wLii.h  the 
water  ascends 

^Vhile these  devices  prop 
erly  belong  1 1  Ejtc  tubs 
which,   are   considered    at 
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AIR   BED   AND   CUSHION. 


Ali-bedaudAlr-ctub'lon.  These  were  Icnown 
in  the  beginning  of  the  fighteenth  century,  and 
were  nt  firat  miule  of  liHther  anii  afterward  of  air- 
tight or  Mackintosh  cloth  ;  at  praHcnt  they  are 
made  of  vulcanized  india'Tubber.  The  bed  is  a  sack 
in  the  form  of  a  roattteos,  divided  into  a  number  of 
air-tight   compart. 


ng.  68. 


and  liai 
a  pnyeelion  at  one 
end  fonning  a  bol- 
ster ;  each  com- 
partment has  a 
T.IV.  Ihiougk 
which  it  is  inflated 
by  a  beUons.  Air- 
ly small  sacks  filled 
with  sir  through  a 
tube  at  one  conier 

of  an  air-condenser 
o^  by  expiration 
from  the  lungs : 
escape  is  prevented 
by  a  screw -stop- 
cock.    These      "' 


iseful   t 


trsveilera  and  ii 
valida,  being  light  and  elastic,  but  are  liable  to  be 
torn  or  punctured,  am)  thus  rendered  worthless. 

Linden,  October  7,  1862,  has  adapted  the  elastic 
bed  to  be  used  as  a  part  of  the  infantry  eouipment. 
The  air-bed  has  an  outside  fiap  of  enaniellej  cloth 
or  leather,  cut  longer  and  wider  than  the  bed  so  as 
to  form  a  coverlid  for  the  person  who  lies  upon  the 


is  provided  with  strajts  to  enable  it  to  be  worn  as 
such  when  an  the  march. 

Ham[[:TOM,  July  16.  1867,  ties  the  upjier  and 
lower  surfaces  of  the  1)ed,  of  air-proof  material,  by 
means  of  cords  which  are  secured  to  button-headed 
screws  and  cap-nuts,  which  clamp  the  material  and  I 
make  tlio  joint  air-light.  j 

GrLDERT,  February  11,  186S,  stuffs  the  beds  with  I 
elastic,  hollow  s]iheres  of  rubber.  The  same  device 
was  employed  by  a  patentee  in  England,  whose  bed 


AIRr-COMPRESSmC  HACHIHB. 

is  described  in  the  English  Cyclopiedia,  Lon- 
don, iS&9,  It  was  found  to  be  too  exjiensive 
for  general  use.  An  inflated  air-bed  is  shown 
under  Beu  ;  copied  from  a  Gemiau  work  of 
AD   1511. 

Aii'-blMt    See  Blower. 

Ail'-bilck.  An  irou  box  made  of  the  size 
of  a  bnck,  and  having  a  grated  side.  ]t  U 
built  into  a  wall,  and  forma  a  ventilating  open- 
mg 

Air,  Car'bti-rflt-iiig.  See  CAnnvRETtNO 
Gah  and  Air. 

All'-oas'log.  A  sheet-iron  casing  around 
the  funnel  on  hoard  a  steam-vessel,  to  pre- 
vent the  Iransmission  of  hest  to  the  deck 

Air'-ohomlaer  for  Pumps-  This  u  as  used 


viously    by   Hi 
"Spiritalia."     It  was  at- 
tached   by    PerrauU,    m 
1084,    to   the    fire  engine 
{Fompe  Portative)   of  Du 

It  is  intended  toeqaahze 

the  flow  of  water  from  a  re 

cipTocatingpump.  Theac 
tion  of  the pumplx'ing  intermit 
tent,  the  tendency  is  pulsalive 
and  the  deliveiy  m  jerks  The 
body  of  air  confined  in  the  upper 
part  of  the  cliamber  forms  an 
elastic  cushion  against  «hich 
the  water  impinges  when  lifted 
when    the   pump- piston    stops 

ment,  the  air  again  expands  and 
continues  the  flow  of  water  dur 
ing  the  interval  of  inaction  of 
the  piston  ;  the  valve  falls  as 

the  chamber,  to  jirevent  return  of  the  water  by  the 
induction -pipe,  when  the  air  exiian  Is 

Alr'-com-preaaliig  Ua-onlue  A  machine 
adapted  lo  condense  air  as  a  motor  or  for  ventilation 
in  shafts  and  mines.  For  this  pniTiose  sir  is  partic- 
ularly well  adapted,  because  its  exhaust  in  the  mine 
Bhaft  or  tunnel  aflards  a  direct  means  of  ventilation 
by  supply  of  vital  air  at  the  point  where  the  work 
is  under  way.  The  works  at  the  Mont  Cenis  and 
Hoosae  Tunnels  are  notable  inslances  of  the  use  of 
compressed  air  carried  to  a  great  distance.  The  air- 
compressing  engine  of  Sommeilleur  at  Bardonneche 
worked  the  rock-drills  at  the  Itnlian  end  of  the 
Mont  Cenis  Tunnel,  and  was  operated  by  the  dis- 
placement of  air  from  a  pipe  bv  a  heavy  column  of 
water  obtaineil  from  the  hills.  See  Compressed- 
air  Machine  ;  Tunnel.  The  escape  of  steam  at 
the  point  of  work  is  not  so  desirable  as  that  of 
air  for  two  reaM>ns  :  the  condensation  of  the  former 
prevents  its  acting  to  produce  an  outflow  of  air  to- 
wards the  mouth,  as  is  produced  bj  the  eK»|iing 
and  expanding  air ;  and  It  only  adds  to  the  damp- 
ness and  oliscurity  of  the  usually  wet  shaft  or 
drift,  instead  of  being  a  source  of  supply  for 
breathing,  fram  the  healthy  region  of  the  exterior 

Many  of  the  devices  for  merely  assisting  ventila- 
tion are  no  more  than  blowers  (which  see),  but  for 
use  as  a  motor  a  more  positive  condensation  is  re- 
quired. By  the  law  of  Mariotte,  the  elastic  force  of 
air  varies  in  tile  proportion  of  its  density  ;  the  Great- 
er the  pressure  the  smaller  the  Toluine.  Assuming 
ttie  nnlural  pressure  to  be  15  jiounds  to  the  square 


AIR-COMPBESSISG  MACHINE.  3 

inch,  by  reducing  the  volume  to  one  half  we  sh^i 
hove  a  prewure  of  30  nounJa  to  the  a>|itMe  inch  ;  to 
one  quarter,  60  pounds  ;  la  one  tenth,  ISO  poundi ; 
to  one  fortieth,  600  pounds. 

The  stroke  of  a  piston  in  its  cylinder,  therefore, 
if  it  reiluce  ■  body  of  air  lo  one  twentieth  ila  origi- 
ntl    volume,  will  suhiect   it  to  a  pruaaure   of  300 

K  by  a  va 
itig  piston,  and  is  collectrcl 
paases  to  the  machinery  where  its  expansive  force  i» 
to  be  applied.  The  circuni stances  of  position  and 
use  are  »o  very  varied  that  no  Rcnetal  statement  of 
its  mode  of  applieation  will  apply.  Sometimes  it  is 
■lored  in  reservoirs  at  the  point  where  it  is  used  t£  a 
motor  or  a  ventilator, 

FiHK  AND  Watebmas,  January  17.  1865.  The 
reservoirs  for  compressed  air  arc  located  within  the 
"  "        "~  '   "ineelcd  by  comparatively  large  induc- 


pressure  at  the  workinc  point,  where  compressed  air 
111  used  as  a  motor,  and  to  prevent  a  stopjiage  of  the 
ventilation  durin([  a  temporary  stoppage  of  the  com- 
pressing-engine  at   the  mouth   of  the   mine.     The 


AIR-COMPRESSING   MACHINE. 


air  by  the  duct  £  to 
the  cylioderC.  The 

the  intervention  of 


of  comparatively  small  diameter, 
ULU  are  provtueu  with  stop- valves. 
HoLLV,  May  22,  1886.    Water  is  urged  by  the  pis- 
ton C  and    forced 
through  the  curved 
■       ■     D  the  res- 
.     As  the 
piston  recedes,  the 
valve  in  the  bead 
of  the  air-cylinder 
T   is    opened,    to 
sup{>ly   the  cylin- 
der with  air.  'Wa- 
ter   collecting    in 


■ylindcr  5 


I  I  piston  and  the  air 
i>4  ])ermits  a  water- 
^  '  *  tight  instead  of  air- 
ily Pimp.  tight  packing  lo  be 
used,  the  air  re- 
treating U'furc  Ihc  column  of  water  at  each  forward 
Btroke  of  the  piston  and  following  it  during;  its 
return  stroke. 

Kansuh,  August  8,  18(15.  The  two  cylinders  are 
connected  at  holtoni  by  a  hollow  bed'plate  A.  and 
have  a  constant  amount  of  water,  which  is  niivlc 
the  intermediate  lictween  the  piston  in  the  cylinder 
Jl  and  the  air  which  occupies  cylinder  C.     As  the 

Sixtcin  ih'seends,  the  column  of  water  rises  in  cylin- 
pr'^and  ejects  I  he  air,  which  passes  through  the 
valve-way  r  into  the  dome  D,  the  pressure  closing 
the  valve  rf.  As  the  piston  is  raised,  the  water  re- 
treats,  the  valve  c  cloaca,  valve  d  opena  and  admits 


walernmy  rise  high     RinuDin    A    Crmp 

in  the  c  ham  her,  aud 

when  driven  back  by  the  force  of  the  air 

a  pressure  thereon  aud  thus  keen  up  a  con 

blast.  This  may  lie  better  ada|>ted 
for  a  hlower,  but,  by  arranging  for  b 
high  vertical  column  of  water,  it  may 
be  applied  to  more  jiositive  and  high- 
pressure  purposes. 

pATBli',  April  18,  1885.  This  de- 
vice  is  intended  to  be  ]ilaced  at  the 
foot  of  a  waterfall,  the  water  actiris 
in  alternate  compartments  E,  E,  which 
are  separated  by  a  flexible  diaphra^^ 
connected  to  an  adjusting-bar  b,  that 
operates  the  iutel  and  outlet  water. 
valves  (  II  of  each  chamber.  When  either  com- 
partment is  emptied  of  the  water  contained  therein. 

FlS.  Tfl. 


s  opened  and  the  air  rushes  in 
vacated  by  the  water,  when,  a 


the 

_  _,  .  :linE  upon  the  diaphragm,  the  inlet-valve  is 
opened,  the  water  enters  by  virtue  of  its  gmvitj, 
and  the  air  is  compresseil  and  forced  out  of  that 
eoniparlmenl  to  a  suitable  reservoir,  where  it  is  re- 
serve<l  for  use  in  any  suitable  engine. 

The  efficient  forec  dei>cnds  upon  the  height  of  the 
column  of  water,  and  the  consciuent  force  with 
which  the  air  was  ejected  by  the  water  which  dis- 
placed it. 

Jane-ion,  March  13.  1858.  The  air  is  comprMBod 
(or  rarefied  b^  the  inversion  of  the  procws)  OJ  tb* 
successive  action  of  pistons  in  cylinders  oonnsotvd 


A[Rr-COHPSESSINQ  MACHINE. 


by  pipes,  whose  ralvea  govern  the  direction  of  the 
flow.  Each  piston  is  conneeteii  to  a  crank  on  the 
common  rotsry-ahoFt  beneath.  As  the  air  pane* 
from  one  to  the  other,  it  receives  an  additional  con- 
densation, mill  is  eventually  stored  in  tbe  reservoir 
n,  at  the  end  of  the  series  ;  from  thence  it  is  drawn, 
as  rec{iiired.  to  act  ns  a  motur,  u  blast,  or  for  anj 
other  purpose  for  which  it  is  adapted.  The  cylin- 
ders are  enveloped  by  passages  where  a  heater  or  re- 


«■  TS- 
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pressed  to  a  certain  tension.  The  auwunt  of  increase 
in  tension  which  the  pump  ia  required  to  produce 
need  not  exceed  that  at  which  it  will  work  udvauta- 
^usiv.  In  the  last  reservoir  in  the  series  the  air 
IS  further  conipivssed  by  forcing  water  into  the  low- 
er part  thereof  by  meaua  of  another  pump.  The 
air  is  compressed  more  and  more  by  the  suc- 
cessive operations,  a  single  pump  being  required. 
The  pump  is  connected  to  such  one  of  the  reservoirs 
aa  may  be  required,  and  discharges  into  another  or 
others,  the  power  required  to  work  the  pump  being 
only  the   difference   between    the  pressure  in  die 

Dennibov,  October  23,  1868.     The  pistons  are 

attached  to  cranks  set  at  180°  on  the  same  shaft,  and 

:iprocate  in  cylinders  of  varying  diainel«i«,  tho 

^r  having  an  air  induction-""—   °— '  ■'"-!■ — = — 

into   the  smaller,  which  h 

1  the  pai 

double  condensation ;  the  differ- 
ence between  the  sectional  areas  of  the  cylinders  is 
such  that  in  each  a  similar  amount  of  power  ia  ex- 
erted.    The  induction   and  eduction  pipes 


single-acting  cylinden 


with  valves 
which  govern  the  direc- 
tion of  the  a'r  opening 


ly  The  p  pe  5  con- 
ts  water  to  the  jack- 
aro  ndthecylinders. 


vea  the  water.     The 

tract  on  of  heat,  of 

rse  lessens  the  ptes- 

e       This  IS  desirabls 

some  purposes,   not 

othels      Hot  water 

steam    acting  in  the 

■■  erse    direction   to  a 

Ingerant,    would    be 

iliipted  to  increase  the 

tkct  of  the  aiT  as  an 

■r      Al 

s  expansion    and 


act  upon  the  air  Air 
:s  volume  is  diminished 
by  compression  and  if  it  be  used  for  coohnp  purposes, 
as  in  ice-making,  its  preliminary  cooline  before  it  is 
allowed  to  expand  wilt  moke  it  more  efiective  in  ab- 
sorlring  sensible  heat  when  freed. 

Arthiih,  Jul};  25,  1885.  An  air-pump  is  com- 
bined  with  a  series  of  air-vessels  by  means  of  pipes 
and  stop-cocks,  or  valves,  in  such  a  manner  that  the 
air  compressed  into  one  air-vessel  may  be  used 
to  sn]>ply  the  pump  when  compressing  air  into  one 
or  more  other  air-vessels  to  a  higher  tension,  the  air 
entering  the  pump-barrel  being  thus  already  com- 
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Heated  carbonic-acid  gu  is  prefereble  to  air  for 
developing  a  Isive  force  in  small  spare.  See  Gas- 
RNaiNE.     See  also  Aik-kngike;  Cohprebskd-aik 

ENOINE  1   Air   as   a    WATP.It-KLF.VATOK. 

AlT'-oon«.  In  marine  enrines  ;  Ui  receive  the 
gases  which  enter  the  hot-well  from  the  air-pump, 
whenc.  after  Hscending,  they  escape  through  a  pipe 
at  the  10)1.—  AnsciKAL  Smvth. 

Air'-oool'lng  Ap'pa-ra'tuB.  In  this  article  will 
be  considered  the  devices  fur  eooUng  a  current  of 
air,  for  purposes  of  health  and  ventilation,  and  not 
those  involved  in  producing  amEsthcsia  by  cold,  the 
manufacture  of  ice,  or  the  cooling  ol  fruit  and  meat 
I'hambers-  These  will  be  considei'ed  un<ler  their 
appropriate  heads.  The  purpose  of  the  former  two 
of  these  is  to  reduce  the  temperature  below  the 
freeiing-point,  and  of  the  latter  to  reduce  it  nearly 
to  that  point.  wht!e  for  purposes  of  ventilation  the 
aim  is  to  reduce  to  a  moderate  degree  the  passing 
volume  of  air  which  escapes  and  gives  place  to  that 
which  is  following. 

The  circulation  is  not  s  neceasary  incident  to  ice- 
making  or  to  the  fruit-house,  though  in  the  latter 
there  is  no  doubt  that  circulation  of  air  is  a  valu- 
ble  feature  in  retaining  the  purity  of  the  atmos- 
phere in  the  clinmber. 

Another  large  class  of  inventions  in  which  an 
artihcial  bla£t  of  cold  air  is  employed  ia  the  beer 
and  liquid  coolers,  which  are  of  lliree  kinds  :  those 
in  which  an  artificial  blast  is  driven  through  the 
arms  of  the  stirrer  to  cool  the  contents  of  the  mosh- 
tub ;  those  in  which  the  liquid  is  passed  through 
a  refrigeniting  vessel  and  is  cooled  by  contact  there- 
with 1  those  in  which  refrigerating  effects  are  im- 
parted to  a  vessel  containing  liquor  ou  draft,  to 
reduce  its  tendency  to  fermentation  or  to  make  it 
more   palatable.      See  LlQui 


r  CHAt 


APFAHATva ;     Tuvv 


it  Indian  Tatta  is  a  screen  of  finely  woven 
I  a  frame  which  5tB  into  a  window-open- 
ing. It  is  kept  constantly  moist  by  trickling 
water,  and  thus  cools  the  air  as  it  enters  the  apart- 
ment, while  the  screen  also  excludes  insects. 

The  same  elfert  is  produced  by  an   arrangement 

which  ke«ps  moist  the  mosquilD-har  around  the  bed. 

The  Alcaraia    is   a    Spanish  form  of   the   same 

Sukkb'h  plan  for  ventilating  ships,  February  28, 
ISSS.  The  design  of  the  a]i)>aratu9  is  to  expose  a 
current  of  air  to  contact  with  veavts  or  pipes  filled 
with  water  taken  from  a  distance  below  the  snrfar<>. 
The  system  of  pipes  is  arranged  at  any  convenient 
submerged  point  on  the  ship  h  sidcts  and  the  air  is 
' —  '  —  — ■'— t  therewith  by  the  motion  of  the 
■■  -     Buvua.     Tlic  cooled  air 


nC'  IB. 


I"l«?. 


ill   till'   vi'WfI,   n 
the  gruin  or  othr 

periahnble    fri'lgh 
with  wliicli  it  niu' 
1»  luniM. 
SivalwiTlllKliH' 


Hill  I- 


1871. 


I  ventilating, 
coollnR,  and  heal- 
••  mtp-VrMOaM.  InctbeCapltol,  thr 


*  AIR-DRILL. 

air  is  introduced  into  a  vault  so  far  beneath  the 
surface  as  to  be  free  from  the  changes  of  tempera- 
ture incident  to  the  seasons.  The  air  is  conducted 
by  a  conduit,  in  which  it  ia  exposed  to  pi)ies  wfaoar 
contents  have  a  warming  or  refrigerating  effect 
u]>on  the  passing  air.  I'unfyiiig  and  moistening  io- 
duencea  are  also  brought  to  bear  upon  the  air. 

In  his  patent  of  October  15,  18C7,  vacuum  and 
compressing  chambers  are  used  in  combuiatioa  with 
the  pumps  which  create  the  current  of  air.  Atom. 
iiing  tuU's  are  added  to  reduce  the  tempetBture  and 
impart  moisture,  the  disseminated  liquid  becotniiig 
valorized  and  absorbing  free  caloric  from  the  air. 
Another  plan  is  to  force  a  body  of  air  through  pi[>es 
which  pass  to  the  cold  earth  below  the  sulfate,  or 

' ""'   nas  oeeu  eonauctea  i 

connection  with  this,   that 'the 
condensed   in   the  cooler  and    became 
further  cooled  as  it  expands. 

Sualer's  air-cooler.  May  30,  1865.  The  cue 
contains  n  series  of  cells  so  arranged  as  to  form  a 

K«.  79. 


tortuous  passage.  The  chamVrs  nie  filled  with  ic*, 
and  the  air  is  caused  to  circulate  through  tlie  pas- 
sage by  means  of  a  fan. 

In  Maine's  apparatus  for  cooling  and  disinfecting 
air,  December  4,  1866,  a  continuous  apron  of  ponnu 
material  is  passed  through  the  tank  containing  tlw 


exposed  to  a  current  of  air,  generated  by  •  Ian 
which  is  driven  by  the  same  motor  as  the  rolleiB. 
See  Air-riLTRH. 

Alr'-^twb'lon  for  PipML  The  object  ia  to  aroid 
the  jar  wliii'li  occuni  when  a  column  of  water  in 
motion  is  suddeidy  arrested.  Various  means  hafe 
lu'L-ii  tried,  jironiinent  among  which  are  air-cham- 
bers. Air,  however,  is  gradually  absorbed  by  die 
water,  and  as  a  means  of  imprisoning  it  ancl  Rt31 
allowing  it  to  contnict  when  (he  jar  come*,  and 
ifterwaiils  to  expand,  it  is  enclosed  in  a  ball  of 


India. 
I>er.  Tlds  is 
shown  in 
Bbvan'h  pal- 
rnt,       March 


M  allows  the 
llu!  water, 


Rg  to. 


onf^  Pipit. 


tnry.uin,   without  bursting  the  p 
■  lie    sack  IB  plnii-d  In  an  enlargement  of  the  p 
and  m>  eagi'il  as  not  to  stop  the  How,       ' 
tube  of  the  Hame  material, 
arTBiiged  in  the  tube  also. 

Afr-dfaln.  iRailding.)  A  cavity  around  Um 
■uhtrrruiii'aii  walls  of  a  building,  protect4>d  bj  a 
wall  on  III"  earth  si.le,  and  designed  to  pnnmX 
the  aluwrntinn  of  moisture  by  the  wall. 

Ali'-dilU.    A  drill  driven  by  the  elu 


ratainiug  air,  ia 


le  elastic  p 
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of  condensed  air.*  The  construction  usually  resem- 
bles the  reciprocating  steam-engine,  compressed  air 
being  substituted  for  the  steam  ;  the  dnll-stock  is 
attached  to  the  piston-rod.  It  is  usually  termed 
the  Pneumatic  Drill,  which  see. 

Air'-en'-gine.  For  more  than  a  century  the  at- 
tention of  mechanicians  has  been  directed  to  means 
for  making  air  and  gases  available  in  driving  ma- 
chinery. The  inventions  resulting  from  these  efforts 
have  led  in  different  directions,  or  to  different  sets 
of  specific  means. 

Amouton  (France,  1699)  had  an  atmospheric  fire- 
wheel,  or  air-engine,  in  which  a  heated  column  of 
air  was  made  to  drive  a  whsel.  A  smoke-jack  is  a 
familiar  instance  of  the  same  on  a  small  scale.  So 
are  the  toys  now  attached  to  stove-pipes  and  repre- 
senting incipient  men  (monkeys)  sawing-  wood,  etc. 

Some  have  attempteil  to  make  available  the  ex- 
pansion of  air,  previously  mechanically  condensed 
and  stored  in  reservoirs.  It  was  not  understood, 
apparently,  that  the  valuable  effect  would  only  be 
equal  to  the  force  employed  in  condensing  the  air, 
minus  some  friction,  leakage,  and  other  incidentals. 
This  form  settled  down  into  two  classes  of  ma- 
chines :  1.  Those  which  were  loco:notive  in  their 
character,  as  in  BoMPAs'd  air-driven  carriage  (Eng- 
lish patent,  1828),  where  air  was  condensed  m  tanks 
and  admitted  to  the  alternate  ends  of  a  cylinder, 
which  had  a  reciprocating  piston,  connected  in  the 
usual  manner  to  the  crank  and  drive-shaft.  The 
same  device,  substantially,  was  used  by  Von  Rathen 
in  184S,  at  Putney,  England,  where  he  ran  an  air- 
locomotive  at  the  rate  of  ten  or  twelve  miles  an 
hour.  See  Compressed-air  Enoine.  2.  Those 
in  which  a  body  of  air  is  condensed  into  a  reservoir, 
placed  at  the  bottom  of  a  shaft,  or  in  a  situation 
where  the  prime  motor  cannot  be  set  up.  In  this 
case  the  engine  in  the  mine  is  run  by  the  air  from 
the  reservoir  during  a  lull  in  the  force  of  the  prime 
motor.  This  was  the  subject  of  a  patent  in  Eng- 
land, to  Medhurst,  1799.  He  condensed  air  to 
one  fifteenth  of  its  volume,  and  stored  it  for  this 
purpose.  The  air-reservoirs  of  Fisk  (U.  S.  patent, 
1865)  have  a  similar  purpose.  See  Air-compress- 
iNo  Machine. 

Another  form  of  air-engine  has  consisted  of  two 
chambers  filled  with  air  or  gas,  and  connecting  by 
pipes  with  the  respective  ends  of  a  cylinder  in 
which  a  piston  reciprocates  as  the  bodies  of  air  in 
the  said  cylinders  are  alternately  expanded  and  con- 
tracted. Stirling's  engine  (English  patent,  1827) 
was  of  this  character,  and  is  stated  by  Chambers  to 
have  been  unsuccessful,  owing  to  mechanical  defects 
and  to  **  the  unforeseen  accumulation  of  heat,  —  not 
fully  extracted  by  the  sieves  or  smUl  passages  in  the 
cool  part  of  the  regenerator,  of  which  the  external 
surface  was  not  sufficiently  large  to  throw  off  the 
unrecovered  heat  when  the  engine  was  working  with 
highly  compressed  air."  Mr.  Stirling  was  stated,  by 
the  same  authority,  to  have  been  the  originator 
(1816)  of  the  regenerator  wherein  the  heat  of  the 
exhausting  air  is  made  to  heat  surfaces  which  com- 
municate neat  to  the  incoming  air  for  the  next 
charge.  The  distinctive  form  of  apparatus  was  no 
doubt  new  with  Mr.  Stirling,  but  the  main  idea  is 
much  older,  as  it  is  found  in  the  English  patent 
of  Glazebrook,  1797.  Stirling's  regenerator  is  de- 
scribed as  "  consisting  of  a  chamber  or  chambers 
filled  with  metallic  sieves  of  wire-gauze,  or  minutely 
divided  metallic  passages,  througn  which  the  air  is 
made  to  pass  oiUioard  from  the  cylinder,  after  hav- 
ing performed  its  work  on  the  working-piston  of  the 
engine,  leaving  a  great  part  of  its  heat  in  the  sieves 
or  narrow  passages,  to  oe  given  out  by  them  again 


to  the  returning  air,  which  is  made  to  pass  imoard 
through  the  same  sieves  or  narrow  passages,  and  by 
a  slight  accession  of  new  heat  from  the  furnace,  to 
produce  another  effective  stroke  of  the  piston.  By 
repeating  this  process  at  each  stroke  of  the  engine, 
it  is  evident  that  a  large  portion  of  the  heat  that 
would  othei-wise  go  to  waste  will  be  used  many 
times  over,  and  thus  a  smaller  amount  of  new  heat 
will  require  to  be  supplied  from  the  heating  furnace 
of  the  engine,  and  a  corresponding  saving  of  fuel  be 
effected." 

Such  is  the  description,  but  the  statement  is  open 
to  objections. 

A  further  improvement  of  Messrs.  Stirling  was 
patented  in  England,  in  1840. 

In  this  engine  two  strong  air-tight  vessels  are  con- 
nected with  tne  opposite  ends  of  a  cylinder,  in  which 
a  piston  works  in  the  usual  manner.  About  four 
fifths  of  the  interior  space  in  these  vessels  is  occupied 
by  two  similar  air-vessels,  or  plungers,  suspended 
to  the  opposite  extremities  of  a  beam,  and  capable 
of  being  alternately  moved  up  and  down  to  the 
extent  of  the  remaining  fifth.  By  the  motion  of 
these  interior  vessels  the  air  to  be  operated  upon  is 
moved  from  one  end  of  the  exterior  vessel  to  the 
other ;  and  as  one  end  is  kept  at  a  high  temperature, 
and  the  other  as  cold  as  possible,  when  the  air  is 
brought  to  the  hot  end  it  oecomes  heated,  and  has 
its  pressure  increased,  whereas  its  heat  and  pressure 
are  diminished  when  it  is  forced  to  the  cold  end. 
Now,  as  the  interior  vessels  necessarily  move  in 
opposite  directions,  it  follows  that  the  pressure  of 
the  enclosed  air  in  the  one  vessel  is  increased,  while 
that  of  the  other  is  diminished ;  a  difference  of 
pressure  is  produced  on  opposite  sides  of  the  piston, 
which  is  made  to  move  from  one  end  of  the  cylinder 
to  the  other.  The  piston  is  connected  with  a  fly- 
wheel, and  motion  communicated  in  the  usual  way. 

In  this  engine  the  air  received  heat  at  the  tem- 
perature of  650"  Fah.,  and  discharged  the  lost  heat 
at  that  of  150"  Fah.  The  efficiency  of  a  theoreti- 
cally i>erfect  engine  with  those  limits  of  temperature 
would  be  0.45,  auj  its  consumption  of  coal  0.73  of 
a  lb.  per  horse-power  per  hour.  The  actual  con- 
sumption of  coal  per  horse-power  per  hour  was  about 
2.2  lbs.,  being  three  times  the  consumption  of  a 
theoretically  perfect  engine,  and  corresponding  to 
an  actual  efficiency  of  0.15,  or  one  third  of  the  maxi- 
mum theoretical  efficiency.  Stirling's  air-engine  was 
therefore  inoi-e  economical  than  any  existing  double- 
action  steam-engine.  The  following  is  a  compari- 
son of  the  consumption  of  bituminous  coal  of  speci- 
fied quality  per  horse -power  j)er  hour  :  — 

1 .  For  a  theoretically  perfect  engine,  working    *^- 

between  such  limits  of  temperature  as 

is  usual  in  a  steam-engine  .         .         .1.86 

2.  Foradouble-actingsteam-engine,  impelled 

to  the  utmost  probable  extent      .         .2.50 

3.  For    a    well-constructed    and     properly 

worked  ordinary  steam-engine,  on  an 
average 4.00 

One  engine  constructed  in  this  manner  had  a 
cylinder  12  inches  in  diameter,  2  feet  stroke,  and 
is  stated  to  Imve  worked  to  "20  horse-power  ;  another 
engine  with  a  cylinder  16  inches  in  diameter,  4  feet 
stroke,  worked  up  to  40  horse-power.  The  latter, 
we  are  informed,  did  all  the  work  of  the  Dundee 
Foundry  Company  for  three  years  ;  using  only  one 
fourth  the  amount  of  fuel  previously  consumed  by 
its  predecessor,  the  steam-engine.  It  was  then 
laid  aside,  owing  to  some  difficulty  in  renewing  the 
heater.  Perhaps  it  incurred  a  heavy  expense  in  wear, 
tear,  and  the  burning  out  of  parts. 
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The  constnictton  of  the  engine  seems  to  have 
been  essentially  a  duplication  of  the  invention  of 
Parkinson'  and  Crosley,  English  patent,  1827. 

In  this  engine  the  air-chaml>er  is  partly  exposed, 
by  submergence  in  cold  water,  to  external  coin,  and 
its  upper  portion  is  heated  by  steam.  An  internal 
vessel  moves  up  and  down  in  this  chamber,  and  in  so 
doing  displaces  the  air,  alternately  exposing  it  to  the 
hot  and  cold  influences  of  the  cold  water  and  the  hot 
steam,  changing  its  tem|)erature  and  exmnsive  con- 
dition. The  fluctuations  cause  the  reciprocation  of 
a  piston  in  a  cylinder  to  whose  ends  the  air-chamber 
is  alternately  connected. 

While  treating  of  that  form  of  air-engine  which 
depends  upon  tne  variation  in  the  thermometric 
condition  of  a  body  or  bodies  of  air,  which  connect 
with  the  opposite  sides  of  the  piston  alternately,  it 
may  be  well  to  mention  the  engine  of  I^runel,  in 
which  carbonic  acid  gas  is  stored  in  two  chambers, 
communicating  with  the  respective  ends  of  the  cyl- 
inder and  operating  the  piston  therein  by  their 
thermometric  fluctuations.     See  Gas-engine. 

A  third  form  of  the  appai-atus  embraces  but  few 
features,  but  these  have  teen  modified  according  to 
the  convictions  of  independent  inventors  to  such  an 
extent  that  they  are  represented  by  eighty  patents 
now  before  the  writer. 

These  features  may  be  described  as  found  in 
Glazebrook's  English  patent,  1797  ;  a  condensed 
statement  of  which  is  as  follows  :  1.  A  force-pump 
to  compress  the  cool  air  ;  2.  a  chamber  in  whicn 
the  fluid  is  saturated  with  moisture  (this  is 
not  retained  by  all  the  modem  forms,  but  is  by 
some) ;  8.  A  heater  where  its  expansive  force  is  in- 
creased ;  4.  A  cylinder  in  which  its  expansive  force 
is  utilized  against  a  piston  ;  5.  A  mode  of  utilizing 
the  heat  of  tne  outgoing  air,  to  heat  the  new  charge 
of  compressed  cool  air  for  another  stroke.  Of  this 
latter  feature,  more  hereafter. 

In  Glazebrook's,  the  piston  of  the  working-cylin- 
der and  that  of  the  pumi>-cylinder  connect  with  the 
opposite  ends  of  the  working-beam.  This  inventor's 
statements  of  the  principles  of  the  operation  of  his  ma- 
chine are  worthy  of  being  quoted  at  length,  but  must 
be  condensed  for  our  purpose  and  limits.  His  engine 
was  of  the  differential  order,  and  he  states  the  measure 
of  power  to  be  the  difference  of  force  exerted  in  the 
working  and  air-compressing  cylinders,  of  which  the 
latter  is  much  the  smaller,  and  the  extra  force  in 
the  former  is  due  to  the  accession  of  heat  derived  from 
the  furnace  wherein  the  air  is  heated  after  compres- 
sion in  the  smaller  cylinder,  and  before  it  is  admit- 
ted to  and  allowed  to  expand  against  the  piston  in 
the  larger  cylinder.  Viewing  the  history  of  the  air- 
engine  for  the  seventy  years  succeeding  Glazebrook, 
we  may  at  least  say  that  he  is  a  great  anticipator. 

Glazebrook's  second  patent,  1801,  has  a  refriger- 
atory, whose  use  is  not,  as  in  Randolph's  (Scotland, 
1856),  to  cool  the  pump  wherein  the  air  is  con- 
densed (see  Compri-::ssed-air  Encine),  but  is  used 
for  depriving  the  escapin;^  gas  of  its  heat,  in  case  a 
gas  be  used  of  so  expensive  a  character  as  to  pre- 
clude its  being  ejecteil  into  the  atmosphere  after 
using.  This  is  probably  the  commencement  of 
using  the  same  air  over  and  over  again.  He  cites 
carbonic  acid  and  other  gas(>s  and  compounds.  He 
only  ante(lat<»d  bv  three  yeai-s  the  engine  of  Brunei, 
which  was  intended  to  be  used  without  any  escape 
of  carbonic  acid  ;  two  volumes  of  which  were  made 
to  fluctuate  in  temi)erature  alternately,  and  produce 
a  pulsation  in  the  chamber  placed  between  them, 
and  in  which  the  piston  worked. 

Lillet's  air-engine,  English  patent,  1819,  may 
be  simply  noticed  as  in  the  same  line  of  invention. 


The  air  is  compressed  by  mechanical  force  ; 
through  heated  tubes,  expanded  against  a  piBton, 
and  then  escapes  into  the  open  air. 

The  first  working-cylinders  of  the  Ericsson  were 
168  inches  in  diameter,  and  the  piston  had  a  stroke 
of  8  feet,  the  air  beings  introduced  at  natural  prt?ss- 
ure  into  the  heater.  The  inadequacy  of  the  power 
developed,  and  difficulties  incident  to  the  scale  of 
the  machinery  induced  him  to  make  it  more  com- 
pact  by  condensing  the  air  mechanically,  and  reda- 
cing  the  size  of  the  working-cylinders  to  72  inches 
diameter,  and  6  feet  stroke.  This  condensation  he 
did  not  claim  as  his  own  invention,  as  we  under- 
stand ;  but  it  is  claimed  for  Stirling  at  the  date  of 
his  second  patent,  1827.  This,  however,  is  not  cor- 
rect, for  it  is  found  in  the  specification  of  Lilley, 
English  i^atent,  1819,  and  in  Glazebrook's,  1797. 
This  patent  of  Glazebrook,  in  connection  with  his 
improvement  of  1801,  may  be  considered  the  meet 
remarkable  one  of  the  series,  and  has  just  been  men- 
tioned. The  action  of  Ericsson  gave  a  ^reat  impe- 
tus to  the  invention  and  building  of  air-engines  ; 
examples  will  be  cited  presently.  Air-engines  on  a 
small  scale  are  extensively  used  in  driving  printing- 
presses  and  such  like  work.  It  is  believed  that 
they  are  especially  suitable  for  jjositions  where  wa- 
ter is  scarce,  and  suggestions  have  been  made  for 
their  use  in  prairie  farming,  without  anything  defi- 
nite being  reached  in  that  direction. 

The  claims  put  fon*'ard  for  the  Ericsson  engine 
indicate  that  he  expected  to  use  the  same  {lortion  of 
heat  in  producing  mechanical  power  over  and  over 
again.  One  who  advocated  tne  cause  stated  that 
**  the  basis  of  the  caloric  engine  is  that  of  retumin|^ 
the  heat  at  each  stroke  of  the  ]iiston,  and  using  it 
over  and  over  again."  "This  result,"  he  remarks* 
**  Captain  ?Mcsson  has  attained  by  means  of  an  appa- 
ratus which  he  styles  a  regenerator,  and  so  perfectly 
does  it  operate  that  the  heat  employed  in  first  set- 
ting the  engine  in  motion  continues  to  sustain  it  in 
full  working-force,  with  no  other  renewal  or  addi- 
tion than  may  be  rec[uisite  to  supply  the  inconsider- 
able loss  by  radiation." 

This  would  be  the  legitimate  conclusion  of  the 
premises  stated,  and  the  redudio  ad  ahsurdum^  one 
would  have  thought^  would  have  oi)ened  the  eyes  of 
the  claimant.  Ii  the  statement  were  true,  tie  en- 
gine would  become  hotter  and  hotter,  unless  the  fire 
was  almost  put  out  when  the  engine  commenced 
running,  and  the  power  would  be  used  over  again  to 
an  extent  which  would  put  to  the  blush  the  me* 
chanical  equivalent  of  a  unit  of  heat  in  a  theoreti- 
cally perfect  engine  ;  a  consummation  unexpected, 
to  say  the  least. 

The  effect  of  the  claim  is,  that  the  heat  of  the 
outgoing  air  is  pt^rfectly  withdrawn  by  the  re^nera- 
tor  and  transferred  to  the  charge  of  incoming  air 
on  its  way  to  the  engine,  and  this  ^lithout  the  expen- 
diture of  power.  The  fallacy  of  the  statement,  for 
which  Mr.  Ericsson  may  not  be  responsible,  is  in 
supposing  that  the  air  could  be  jMissed  into  and 
through  the  regenerator  in  the  manner  proposed, 
without  the  exertion  of  power.  The  air,  as  it  enters 
the  regi'uerator,  would  expand  with  the  increment  of 
heat  acquired  therein,  and  a  given  volume  would  re- 
quire the  exjienditure  of  a  force  to  drive  or  draw  it 
tnrough  equal  to  that  which  the  heat  thus  absorbed, 
and  expansive  condition  acquired,  would  be  capable 
of  exerting. 

If  no  power  were  exerted  to  induct  the  air,  under 
these  circumstances  of  expansion,  only  a  part  of 
the  charge  required  would  pass  into  the  chamber, 
and  that  which  reached  the  furnace  would  be  aI- 
ready  attenuated  by  expansion.     Expansion 
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poses  the  exj^enditure  of  power,  and  is  produced  by 
heat  in  this  case  ;  the  relation  of  heat  to  power,  ani 
conversely,  must  not  be  ignored.  The  interposition 
of  the  air-pump  does  not  atfect  the  problem,  for  the 
attenuation  of  the  air  by  heat  will  necessitate  a 
gi-eatei  power  to  condense  a  body  of  air,  of  given 
normal  volume,  into  the  space  where  its  expansive 
lowers  are  to  be  exerted 

The  regenerator  was  used  by  Stirling,  1816,  and 
GlazebrooK,  1797,  in  air-engines.  The  fonns  of  the 
regenerators,  however,  difler  considembly.  Stirling's 
is  described  in  this  article,  and  Glazebrook's  appears 
to  have  been  like  a  modem  air-heater  in  which  the  hot 
current  heated  pipes  filled  with  the  incoming  air. 

Mr.  Ewbank,  speaking  of  the  Encsson  regenerator, 
says  :  "  The  principle  on  which  this  invention  rests 
is  the  repeated  use  of  the  same  caloric.  In  this  en- 
gine, as  in  the  steam-engine,  heat  is  the  animating 
principle  ;  and  in  using  over  and  over  again  the 
same  heat,  he  virtually  uses  over  and  over  again  the 
same  power.  He  claims  to  have  succeeded  in  sav- 
ing upwards  of  90  per  cent  of  the  heat  expended  in 
rai.sing  a  loaded  puton,  and  in  I'etaining  and  com- 
piling it  to  do  the  same  work  over  again."  Paine 
in  liis  United  States' patent,  November  30,  1858, 
moistens  and  refrigerates  the  incoming  air  so  as  to 
reduce  its  bulk,  for  the  sake  of  getting  a  partially 
condensed  volume  for  the  supply  of  the  air-pump. 

A  writer  in  the  English  Encyclopfiedia  states  the 
Ericsson  experiments  as  follows  :  — 

*•  In  the  summer  of  1852  two  of  Ericsson's  caloric 
engines  were  at  work  in  a  factory  at  New  York  ; 
and  as  newspaper  paragraphs  frequently  appeared, 
presenting  most  favorable  accounts  of  the  working 
of  these  engines,  arrangements  were  planned  for 
building  a  ship  of  1000  tons'  burden,  to  be  pro- 
pelled by  hot  air  instead  of  steam.  It  was  antici- 
pated that  the  Atlantic  might  be  crossed  by  such  a 
ship  in  fifteen  days,  at  a  vastly  chea|)er  rate  than 
by  the  superb  but  costl)'  Cunard  steamers,  thereby 
more  than  compensating  for  the  quicker  ])assage 
of  the  latter.  Tlie  ship  was  250  feet  long,  and  had 
paddle-wheels  32  feet  in  diameter.  On  its  first  trial- 
trip,  January  4,  1853,  the  ship  made  twelve  knots 
an  hour  with  the  wind,  and  answered  her  helm  well ; 
she  only  used  six  tons  of  fuel  per  day,  and  was  pro- 
nounced a  success  by  her  frienas. 

**  On  the  second  trial,  the  maximum  sjx^d  attained 
was  nine  knots,  —  obtained,  as  asserted,  at  a  cost  only 
one  sixth  of  that  of  steam.  After  this,  unfavorable 
circumstances,  one  by  one,  came  to  light ;  and  the 
ship  named  the  *  Ericsson,'  in  honor  of  the  inventor, 
failed  to  establish  the  validity  of  the  principle  in- 
volved. Influenced  by  the  results  of  further  ex- 
periments made  in  1854,  the  indefatigable  inventor 
took  out  another  jMitent  in  1855  for  certain  novel- 
ties in  the  apparatus.  In  this  new  caloric  engine, 
the  heated  air,  after  performing  its  duty  by  raising 
the  piston  in  the  working-cylinder,  is  made  to  cir 
culate  through  a  vessel  containing  a  series  of  tubes  ; 
and  the  current  of  heated  air,  in  passsing  through 
this  vessel  or  regenerator,  is  met  by  a  current  of 
cold  air,  circulating  in  an  opposite  direction  through 
the  series  of  tubes  on  its  way  to  the  working-cylinder. 

**Thus  there  is  cold  air  within  the  tubes  and  hot 
air  without,  an  interchange  takes  place,  or  rather  an 
e(|ualLzation,  by  a  transference  of  caloric  from  one 
to  the  other. 

'*  The  current  of  cold  air,  on  its  way  to  the  working- 
cylinder,  after  thus  having  been  partially  heated  bv 
the  transference  of  caloric,  is  made  to  pass  through 
a  series  of  tubes  or  vessels  exposed  to  the  tire  of  a 
furnace. 

•*  The  action  of  the  engine  itself  is  what  is  called 


'differential,'  the  motive  energy  depending  on  the 
difference  of  areas  in  the  working  and  sujjply  cyl- 
inders. [And  the  superior  energy  of  the  cnai^e  in 
the  former  due  to  its  increment  of  heat  derived  from 
the  furnace.  —  Ed.] 

"The  heater  and  regenerator  are  supplied  with 
fresh  compressed  atmospheric  air  at  each  stroke  of 
the  engine. 

"  In  the  year  now  under  notice  [18551  the  old 
caloric  engine  was  taken  out  of  the  'Ericsson,* 
and  steam-engines  substituted.  Captain  Erics.son 
would  not  ailmit,  however,  that  this  was  an  evi- 
dence of  failure  in  his  plans ;  he  still  asserted  the 
soundness  of  the  principle,  and  the  economy  in  fuel. 

**  The  first  engine  made  was,  he  said,  too  cumbrous 
for  the  available  amount  of  power  in  the  ship,  and 
the  losses  by  leakage  and  friction  were  greater  than 
had  been  anticipated.  A  second  was  mule  ;  but  the 
joints  of  the  pii)es  of  the  heaters  were  not  good,  and 
could  not  bear  a  greater  pressure  than  such  as  would 
produce  a  speed  of  seven  Knots  an  hour.  Surcharged 
or  overheated  steam  was  used,  because  the  hot  air 
escaped,  and  then  occurred  a  dislocation  of  the 
whole  machinery  by  an  explosion. 

"This  action  led  to  the  substitution  of  steam- 
boilers  ;  but  even  then  Ericsson  would  not  admit 
that  the  principle  of  his  caloric  engine  was  proved 
to  be  unsound  ;  seeing  that  the  accident  had  arisen 
from  mechanical  defects,  and  that  the  change  con- 
sisted only  in  the  use  of  steam-boilei*s  instead  of 
air-heaters."  The  English  writer  is  here  incorrect, 
as  she  was  supplied  with  steam-boilers  aTid  engines. 

The  **  Ericsson  "  made  a  trip  from  New  York  to 
Washington,  and  is  said  to  have  used  an  enormous 
quantity  of  tallow  in  lubricating  her  machinery. 
This  difficulty  is  avoided  in  some  of  the  smaller 
machines  now  built,  by  saturating  the  air  with 
steam.     See  Aeuo-steam  Engine. 

In  a  jMiper  read  by  Mr.  Rankin e  before  the  British 
Association  in  Liverpool,  September,  1854,  is  a  suc- 
cinct statement  of  the  principles  underlying  this 
subject  of  invention  ;  from  it  we  derive  the  follow- 
ing:— 

"  Heat  acts  as  a  source  of  mechanical  power  by 
expanding  bodies,  and  convei-sely,  when  mechanical 
power  is  expended  in  comjiressing  bodies,  or  in 
producing  friction,  heat  is  evolved.  This  mutual 
convertibility  of  heat  and  mechanical  power  is  ex- 
pressed in  the  following  law  :  '  That  when  mechani- 
cal power  is  pioduced  by  the  expenditure  of  heat, 
a  quantity  of  heat  disappeai-s,  bearing  a  fixed  pro- 
portion to  the  power  produced  ;  and  conversely,  that 
when  heat  is  produced  by  the  expenditure  of  me- 
chanical power,  the  quantity  of  heat  produced  bears 
a  fixed  proportion  to  the  |)ower  expended.  This 
law  has  teen  established  chiefly  by  the  experiments 
of  Mr.  Joule  on  the  production  of  heat  by  the  fric- 
tion of  the  i>articles  of  various  substances,  solid, 
liquid,  and  gaseous,  and  he  has  ascertained  the 
fixetl  proportion  which  heat  and  mechanical  power 
bear  to  each  other  in  cases  of  mutual  conversion. 

*  *  The  nnit  of  heat  —  or  so  much  heat  as  is  suffi- 
cient to  raise  the  temperature  of  one  pound  of  water 
at  ordinary  temperatures  by  one  de^e  of  Fahren- 
heit's thermometer  —  recpiires  for  its  production, 
and  produces  by  its  disapix^arance,  or,  in  other 
words,  is  equivalent  to,  772  lbs.  of  mechanical 
IK)wer  ;  that  is,  so  much  mechanical  power  as  is 
sufllcient  to  lift  a  weight  of  1  lb.  to  a  height  of  772 
feet.  This  quantity  is  known  as  Joule's  equivalent, 
or  the  dynamical  specific  heat .  of  water  at  ordi- 
nary temperatures.  The  dynamical  .specific  heats 
of  other  substances  may  be  determined  by  direct 
experiment,  or  by  ascertaining  the  ratios  to  that  of 
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water.  Thus,  to  heat  1  lb.  of  atmottpheric  air,  main- 
taiDf^d  at  a  constant  volume,  by  1"  Fahrenheit, 
requires  the  expenditure  of  130.5  foot  lbs.  of 
mechanical  fx>wer.  This  is  the  real  dynamical 
spec;iHc  heat  of  air.  The  apparent  dynamical  spe- 
cific heat  of  1  lb.  of  air,  under  constant  pressure, 
is,  for  r  Fab.,  183.7  foot  lbs.  ;  the  difference,  or 
53.2  foot  Wm.f  being  the  mechanical  power  exerted 
by  the  air  in  expanding,  so  as  to  preserve  the  same 
pressure  notwithstanding  the  increase  of  its  tem- 
j»erature  by  1*.  The  ap|>arent  specific  heat  of  air 
at  constant  pressure  exceeds  t)ie  real  specific  heat 
in  the  ratio  of  1.41  :  1.  All  quantities  of  heat  may 
thus  be  expressed  by  equivalent  quantities  of  me- 
chanic>al  power.  The  heat  ref|uire<l  to  raise  1  lb. 
of  water  from  the  freezing  to  the  boiling  point, 
and  to  eva|x>rate  it  at  the  latter  temperature,  is 
1,147.5'*  X  772  =  885,870  foot  lbs.:  of  which 
180°X  772  =  138,960  foot  lbs.  is  sensible  heat,  or 
that  employe<l  in  raising  the  temperature  of  the  wa- 
ter ;  while  the  remainder,  967.5*  X  772  =  746,910 
foot  lbs.,  is  the  latent  heat  of  evaporation  of  1  lb. 
water  at  212'  Fah.,or  the  heat  that  disappears  in 
overcoming  the  mutual  attraction  of  the  particles 
of  water,  and  the  external  pressure  under  which  it 
eva|)orates.  The  mf*chanical  emiivalent  of  the  avail- 
able heat  produred  by  1  lb.  oi  ordinary  steam  coal 
may  Im?  taken  on  an  average  of  that  of  the  heat 
rwiuired  to  raise  7  lbs.  of  water  from  50"  to  212° 
Fan.,  and  to  evaporate  it  at  the  latter  temperature, 
that  is  to  say.  in  round  numbers,  6,000,000  foot 
lbs.  The  total  heat  is  much  greater,  but  there  is 
a  loss  in  the  gases  which  ascend  the  chimney. 

"  Heat,  lieing  convertible  with  mechanical  power, 
is  convertible  also  with  the  vis  niva  of  a  body  in 
motion.  The  British  unit  of  lu?at,  V  Fah.  in 
1  lb.  of  Mater,  is  equivalent  to  the  vis  viva  of  a 
mass  weighing  1  lb.  moving  with  a  vclo<ity  of  223 
fwt  per  m'roiu\,  In-ing  the  velo<rity  acquired  in  fall- 
ing tnr*iiigh  a  h»'ight  of  772  fe<rt.  A  inass  of  watir, 
of  which  earh  particle  is  in  motion  with  thin  vc- 
locity,  has  its  teni|M'rature  eh'vat<'<l  by  1°  of  Fah. 
uimn  the  extinctitm  of  the  motion,  by  the  mutual 
fnction  of  the  |mrti<'h'M.  Heat  wjmmunirHti'd  to  a 
substanee  pnxluceH  in  gfneral  three  kinds  of  effects 
(omitting  the  chrmifal  and  ehrctriral  ]>henonn'na ) : 
1.  An  in<np*'aw^  of  temisTiiture  and  exfiansive  ]ireKH- 
ure.  2.  A  change  of  volunu',  nearly  always  an  in- 
(trease.  3.  A  moleeular  ehnnge,  as  from  the  solid 
to  the  liquid,  or  from  the  liquid  or  solid  to  the 
gttsi'OUs  Htate.  Tin*  heat  which  pnxluecH  the  first 
kind  of  etr«'<ts  is  known  um  /trnjtihir  heut,  an<l  luakcH 
the  IkkIx  liott4T.  In  tin*  w»con<l  and  thinl  kinds  of 
effects  hrat  disappearw  an«l  iH'romes  inhnf ;  but  may 
l)e  n'prcMlucjMl  by  n*viTsing  the  (!hanKe  uhieh  cauwd 
it  to  dihapjH-ar.  In  evaiM)mting  1  lb.  of  watiT  at 
212'  a  quantity  of  ln-at  diMipiMMirs  equivalent  to 
746,910  foot  lbs.  The  pressun*  of  thi»  sti-am  pro- 
duced  is  2,116.4  lbs.  on  the  square  f<M)t.  Tin*  vol- 
ume in  pndmbly  alM)ut  26J  cubic  fn-t  more  than 
that  of  the  li([uid  water.  Multifilying  tlicsi*  two 
quantiticM  together,  it  apfN^ars  that  ttie  h«>ut  ex* 
pendrd  in  ovrrcoming  external  pre^Mun*  in  equivii- 
lent  to  only  56,0^5  f>ot  Ibn.,  Iniving  61M),H2.'i  f(M)t 
lbs.  for  tin*  nierhanical«H|uivnl«'nt  of  tlw  hnit  wlii«'h 
disapjM'urH  in  overcoming  the  mutual  attraction  of  the 
partit'les  i>f  the  wat<*r.  Whereas  th«  latent  heat  <»f 
exiNinr«i(>n  of  a  ix'niianent  gns  eouHixtM  almost  entirely 
of  heal  which  iiiMapiM'urs  in  oven*oming  the  external 
presHure.  Thus  the  |)r(»du(rt  of  the  volume  in  <'ubie 
tWt  of  1  lb.  of  air,  at  650'  Fnh.,  by  itsiiresiiure  in  Urn. 
per  square  foot,  is  59,074  foot  Wm.  If  that  1  lb.  of 
air  lie  expanded  under  pressure  to  1)  times  its  origi- 
nal volume,  and  still  lie  maintainiMi  at  the  coiiHtaiit 


temperature  of  650^  by  being  supplied  with  beat 
from  an  external  source,  the  work  performed  by  it 
in  expanding  will  be  59,074  X  hyperbolic  logariunn 
of  IJ  ='  23,953  foot  lbs.,  and  this  quantity  will  mlso 
be  sensibly  equal  to  the  mechanical  eqaivalent  to 
the  heat  supplied,  and  which  disappears  during 
the  expansion.  It  is  this  heat  which  disappears  in 
producing  increase  of  volume  under  pressure,  which 
IS  the  real  source  of  power  in  the  performance  of  a 
thermo-dynamic  engine ;  as  it  is  a  portion  of  this 
heat  which  is  actually  converted  into  mechanical 
work,  while  the  heat  expende<l  in  producing  eleva- 
tion of  temperature  produces  merely  a  tendency  to 
the  development  of  power.  When  an  elastic  sub- 
stance has  to  ])erform  mechanical  work  through  the 
agency  of  heat,  it  goes  through  a  cycle  of  four  pro- 
cesses, which,  taken  together,  constitute  a  sin^e 
stroke  of  the  engine. 

**  Process  A.  — The  substance  is  raised  to  an  ele- 
vated temperature.  This  process  may  or  may  not 
involve  an  alteration  of  volume. 

"  Process  B.  —  The  substance,  bein^  maintained  at 
the  elevated  temperature,  increases  m  volume  and 
pro|>els  a  piston.  During  this  process  heat  disap- 
pears, but  an  equivalent  quantity  is  supplied  from 
without,  so  that  the  temperature  does  not  fall. 

**  Process  C.  — The  substance  is  cooled  down  to  its 
original  low  temperature,  with  or  without  a  change 
of  volume. 

*^  Process  D.  —  Tlie  substance,  being  maintained  at 
its  depressed  temperature,  is  compressed,  by  the 
return  of  the  piston,  to  its  original  volume.  During 
this  process  heat  is  produced  ;  and  in  order  that  it 
mav  not  elevate  the  temperature  of  the  substance, 
and  give  rise  to  an  increased  pressure,  impeding 
the  return  of  the  piston,  it  must  be  abstracted  as 
(piickly  ns  produced,  by  some  external  means  of 
refrigeration.  The  substance,  being  now  brought 
back  to  its  original  volume  and  temj^erature,  is 
ready  to  undergo  the  cycle  of  processes  again  ;  or  it 
may  be  rejected,  and  a  fresh  j)ortion  of  the  sub- 
Ktance  employed  for  the  next  stroke.  In  the  latt«r 
case  the  operation  of  expelling  the  substance  may 
take  the  j>lacc  of  process  D.  In  some  cases  the  pro- 
cesses Bf  C,  or  D  may  Ije  first  in  the  order  of  time. 
During  the  cycle  of  ]»ro<*e88es  the  working  substance 
alternately  increa.ses  and  diminishes  in  volume  in 
contact  with  a  moving  j)iston.  During  the  increase 
of  volume  the  pn'ssure  of  the  suKstance  against  the 
piston  expends  mechanical  power  in  compressing  the 
working  .sulmtance.  The  increase  of  volume  takes 
jIhcc  »it  a  higher.  tenq>erature,  and  therefore  at  a 
ligher  pn*ssure  than  the  diminution  of  volume ; 
eonneijuently,  the  meehanical  power  communicated 
to  the  piston  exeecds  that  taken  away  from  it.  The 
Huqtlus  is  the  jmwer  of  the  engine,  available  for  per- 
forming mechanical  work.  The  efficiency  of  the 
thenno-«lynjunic  engine  is  the  ratio  which  the 
available  iiower  Ix'ars  to  the  mechanical  equivalent 
of  the  wiiole  heat  expuded.  If  the  heat  com- 
municated to  the  working  substance  entirely  dis- 
appeare<l,  the  jK)wer  pr(Mhice<l  by  that  engine 
would  \h'  the  exaet  equivalent  of  the  heat  ex- 
|M'inle«l.  or  772  f<M)t  IKs  for  eaeh  unit  of  heat,  and 
its  effieiency  woulil  \h'  n-presented  by  unity.  A 
jwrfeet  engine  would  |inKluee  i>ower  to  the  amount 
of  6,00(),0(K)  ffM»t  lbs.,  for  euen  pound  of  coal  con- 
sumed ;  iirid  UH  II  lior.>e.|mwer  is  1,1^^0,000  foot  Ibs. 
|M«r  hour,  the  eonsunqition  of  eoal  would  W  0.83  lb. 
|M'r  horw'jMmer  |ht  hour.  Hut  of  course  there  is  a 
waste  of  heat  ami  |M)wer  to  W  allowed  for  in  every 
enpine  before  \sr  ejin  arrive  at  its  aetual  efl'iciency. 

The  el!lcien<y    of  a  theoretically    perfect  engine, 
working  lietwe«'n  the  name  temjMTatures  as  Kric8son*s[ 
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would  be  0.404,  correspoDding  to  a  consumption  of  I  supporting  combustioa  in  the  rumBce,  tba  *oIatila 

0.82  lb.  of  vosl  per  horae-power  per  hour.     The  ac- 1  portionn  pass  off  by  the  pipe  D  to  the  wash-box  B, 

tmil  oonsumption  was  1.87  lbs.  of  acthra- 

n\e,  at  2.8  lbs.  of  bitutninoua  coal.    This  is  n«-  82, 

about  3.4  times  the  consumptiau  of  a.  tl 

relically  perfect  engine,  and  corresponils  to  » 

an   attuftl   efficiency   of   0.118,   being  leaa 

than  the  maximum  theoretical  efficiency  in 

the  ratio  0,295  to  1.    The  waiil«  of  heat  and 

iBwcr,  therefore,  in  Ericsson's  engine  inuHt 

liave  been  very  great,  though  it  was  ecoiiomi- 

cul  of  fuel  as  compared  with  steam-engines. 

Many  of  the  modem  forms  of  nir-cngines 
conduct  the  incoming  charge  of  air  to  the 
funiace  and  make  it  the  means  of  inaintnin-  _  _^ 
iiig combustion.  The  volatile  results,  abound- J'  •—^■ 
ing  in  carbon  and  deprived  more  or  less 
jierfectly  of  the  oxymn,  require  washing  to 
remove  the  dust  and  aoot  which  would  oth- 
erwise pass  to  tlic  cylinder.  CoDlbustion  is 
thus  maintained  under  pressure,  a  condition 
eonsiilercd  by  many  to  be  very  favorable  t« 
the  economical  use  of  the  fuel. 

Some  of  the  air-engines  of  Ute  constraction 
use  a  larger  or  smatler  proportion  of  steam, 
partly  as  a  motor  and  partly  as  a  lubricator  of  the  |  where  the  grit 
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Bf.knett,  August  3,  1S3S.  This  is  a  combined 
air-heater  and  steam-generator,  the  combustion  being 
maintained  under  pressure.  The  air  is  forced  in  by  a 
pump,  and  enters  above  and  below  the  grates  in  quan- 
tities regulated  by  the  dampers  a,  a,  in  the  branches 
oflhepl|ieB.  Coal  is  introduceil  through  Wie  charger 
C  above,  without  allowing  any  notable  amount  of  nir 
to  escape.  The  upper  valve  c  being  withdrawn,  a 
charge  of  coal  is  dropi)ed  on  to  the  lower  valve,  when 
the  upper  valve  is  simt,  anil  the  withdrawal  of  the 
lower  one  allows  thu  coal  to  fall  into  the  furnace  A. 
The  volatile  prodacia  of  combustion  pass  through 
the  WBter-trnp  D,  and  mingle  with  the  steam  gener- 
ated in  the  jacket  E.  Tho  caloric  current  is  purged 
of  ita  grit  anil  soot  by  the  water  in  the  trap  D,  and 
the  combiniid  heated  air,  gases,  and  steam  jibss  by 
the  pipe  F'  to  the  engine.  An  equal  pressure  is 
maintained  in  the  furnace  and  in  the  steam-generat- 
ins  chamber. 

Washburn,  September  5,  18fiS.  The  water  poss- 
es by  pipe  0  to  the  coll  B,  where  it  is  converted  int 
steam  which  [lasses  off  by  pipe  C.  Air  from  a  force 
pump  enters  the  ash-pit  A  by  the  pipe  H,  and  alter 


re  arrested,  /"  is  a  w 
supply  pipe  and  I  a  hand-hole  for  vith- 
draw'ing  accumulated  matter  arrested  tn 
the  bath.  After  being  deprived  of  im- 
purities, the  air  passes  by  the  pipe  K,  and 
joins  the  steam,  the  two  passing  by  pipe 
L  to  the  engine.  The  pressure  throa^- 
oat  the  apparatus  is  equal,  the  air  and 
water  being  forced  into  it  at  a  pressure 
equal  to  that  of  the  outgoing  steam  and 
air.  The  steam -generating  tube  B,  being 
exposed  to  ntUBl  pressure  within  and 
without,  may  be  oi^  light  material,  and 
the  hot-air  current  may  vaporize  a  por- 
tion of  the  water  in  the  cleanser  £, 
which  is  also  supplied  under  pressure.  " 
The  strength  U  in  the  outer  walls. 

Stillmak,  August  9,  1864.  The  air- 
heating  chamber  is  surraundcd  by  a  steam- 
generator,  the  steam  from  which  is  made 
the  means,  by  injectors,  of  introducing 
the  supply  of  air  below  the  grate  of  the 
furnace,  and  also  at  a  higher  point,  where 
it  acts  to  assist  the  draft.  For  this  pur- 
:  the  steam  in  the  generator  is  maintained  at  a 
ler  temperature  than  the  air  in  the  furnace, 
ana  acts  as  a  substitute  for  the  air-pump  in  afford- 
ing a  supply  of  air  for 
combustion  of  the  fuel 
under  pressure. 

After  the  foregoing 
treatise  on  the  early 
history  of  the  air-en- 
gine end  the  considera- 
tion of  the  principles 
involved,  the  remain- 
der of  this  article  will 
be  devoted  to  examples 
of  the  air-engines  which 
have  been  introduced 
during  the  lost  twenty 
yeajB.  They  are  about 
eighty  in  number,  and 
may  be  divided  into 
five  classea,  in  all  of 
which  the  nir  is  ex- 
panded by  heat.  {Air- 
engines  into  whose  ac- 
tion heat  does  no  enter' 
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iM  ID  cflectiTe  igrnt  are  consiileml  tuider  Cox- 
PSEAsED-Ats  Es'ot.SE,  which  Ke.) 

lit.  Thoaein  which  theiiTiscunipreuetlmtoa  res- 
CTToir,  emitted  in  gr»diiat«l  ftniouiiM,  hcateii,  used 
effectively  ut>inst  a  piaton  in  b  cylinder,  and  then 
dinchatged.  This  in  the  rnont  numerons  clan.  Sume 
of  tbem  pasH  their  air-supply  through  the  fumoce, 
and  iu  othen  it  a  only  heated  by  the  furnace.  In 
the  fonni-r  [he  diwharse  of  tli<?  air  in  a  neceaiiity, 
not  so  in  the  Utter  ;  this  brinj{?(  us  to  the 

2d,  TlioM  in  which  the  air  or  gas  is  not  cipended, 
but  the  name  air  in  cioaed  to  return  to  the  heater 
and  be  ij(ain  expanded  and  utilized.  Thi9  is  the 
nubject  of  the  English  patent  of  (Jlaiebrook,  1801, 
and  I^uibereau,  IHSS  ;  and  the  United  States  patent 
of  the  lattvr  dated  184U. 

3d.  Those  engines  in  which  the  air  or  ga<  U  not 
expended,  but  occnpiei  two  rcserroin  commonicat- 
ing  with  the  cylinder  on  the  reiiiiective  sidis  of  the 
piaton  ;  the  air  in  aaid  reservoir  being  alb^mately 
heated  and  coaled  to  change  its  rxjannve  force  and 
thus  reciprocate  the  piaton.  This  was  the  form  of 
Brunei's  engine,  tlntish.  1801 ;  and  Stirling's, 
BriUsh,  IS27  i  and  Petera's,  1362, 

4th.  Those  engines  in  whii.-h  water  or  steam  is  niin. 
sle<l  with  the  air  to  moistrn  it  and  kerp  the  work- 
ing parts  from  abrasion  ;  in  suiuu  cases  being  intro- 
duced in  i]uantity  to  be  positively  co-operative. 
These  are  Akrh-stkau  Enoinfji,  which  see. 

6th.  Thow-  enifinea  in  wliieh  the  power  deriVrtl  is 
traosrem-d  to  a  body  of  water,  to  prevent  burning 
the  working  parts  and  to  obviate  the  necessity  far 
air-tight  joinlj.. 

It  will  lie  apparent  that  only  a  few  represenU- 
tive  eiaropli-s  ran  lie  shown  within  the  limits  assign- 
able to  tliia  sul>ji^:t,  in  whieh,  as  is  comuiuuly  the 
case,  some  inventors  have  numerous  patents  embia- 
iring  details  of  t'onstnictiun,  as  thK  working  of  their 
eninnra  deveto]ii-<l  ilefixts  and  elicited  reUH'diea. 

The  Hrst  class  is  aftir  the  similitude  of  the  Oloze- 
brook,  171*7,  and  Lille^,  1819. 

Ericsson  patented  improvements  in  air-engines 
in  1851,  135S,  IKSH,  1S58,  and  ISOO.  The  following 
affords  an  example  of  one  of  his  enffiries. 

EHIi:sH<iN,K|><reili(:atiun  patent  of  July  31,  1855,  de- 
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scribes  the  invention  sabatantiallT  m  follOTn   (ths 
illustration  is  reduced,  from  the  omdml  dimwiiub  to 

this  work):  — 

b  is  the  working-piston  ;  c,  the  snpplj-puton  ;  f, 
the  exhaust-|>ort ;  e,  the  indnction-port.  TtM  R- 
generator  consists  of  tubes  it ;  in  are  the  beater- 
tubes.  By  means  of  a  hand  air-pump,  Applied  t» 
some  part  of  the  regenerator,  a  supply  of  atmospher- 
ic air  IS  iutrodueed  at  about  the  pressure  of  the  at- 
mosphere, and  then  the  engine  is  in  a  conditioii  to 
begin  its  operation.  Starting  trith  the  pistons  of 
one  engine  in  the  position  reprcsenled  in  the  lower 
view,  Fig.  84,  at  the  eitreniily  of  their  outwomt 
Htroke,  as  the  crank  s,  moving  in  an  upward  direetioa 
is  making  that  part  of  its  circuit  near  the  outer 
dead-point,  and  therefore  imparting  but  little  mo- 
tion to  the  working-piston  b,  the  supply -piston  c  ii 
carricil  from  the  working-piston  and  towarus  the  bead 
of  the  cylinder  with  a  rapid  motion  by  the  action  at 
the  cam  on  the  roller  of  the  arm  g,  the  cam  rotat- 
ing in  the  direction  aforesaid,  and  its  acting  foce 
being  formed  as  represented,  that  the  pifltAD  maj 
be  giuiiually  starlecJ,  rapidly  accelerated,  and,  near 
the  ciiil,  grailuslly  arrested,  and  Ihfre  retained  in  a 
state  of  rest  as  the  extremity  of  the  cam  pasbea  tbs 
roller.  During  this  inward  motion  of  the  snpplj. 
piston,  the  working-piston  will  be  opened  by  the 
prMBure  of  the  atmosphere,  to  penult  cold  air  to 
enter  and  fill  that  part  of  the  cylinder  between  the 
two  pistons.  So  soon  as  the  supply-piston  stops, 
the  exhaust-port  closes,  and  the  continued  inwanl 
motion  of  the  working-piston  begins  to  compresa 
the  cold  air  thus  supiilied,  which  of  course  cloael 
the  self-acting  valve  d,  through  which  the  supply 
was  admitted  by  atmosijlieric  pressure.  Thus  sop. 
plied,  cold  air  continues  to  be  compressed  by  tbe 
working-piiiton,  until  the  end  of  its  inward  otrake  ; 
and,  as  the  iiowcr  for  elTecting  this  compreasion  is 
derived  for  tlie  time  being  from  the  other  engine,  it 
is  imjiortant  to  observe  the  condition  of  the  connec' 
tions.  At  the  tinie  the  supply-piston  of  one  cngina 
is  started,  and  the  air  is  eriUnng  by  atmospherio 
pressure,  and  when  the  ai'ni  v,  on  rock-sbaftp,  with 
which  llie  workiiig-jiislon  is  connected  by  the  rod 
n,  is  at  its  greatest  levenige,  the  corresponding  am 
of  the  rock-shaft  of 
the   opposite  euKine 

is  at  its  shortMt  Ter- 

erage,  but  is  moved 
inwanls,  and  the  mip- 

'ing  gradually  ci 
I'sscd,  incff^asps  thft 
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much  added  to  the  elastic  force  of  the  air  by  which, 
when  heated,  the  engine  is  impelled. 

Just  before  the  supply-piston  begins  the  inward 
stroke,  just  described,  the  eduction- valve  g  is 
opened,  the  induction-valve  h  ha\'ing  been  previ- 
ously closed  so  that  the  charge  of  the  heated  air,  by 
which  the  previous  stroke  of  the  engine  was  effect- 
ed, is  permitted  to  escape  freely  into  the  atmos- 
phere, so  that  the  power  required  to  move  the 
supply-piston  inward  is  very  slight,  the  air  escap- 
ing freely  to  the  atmosphere  on  one  side,  and  enter- 
ing by  atmospheric  pressure  on  the  other,  through 
the  valve  d ;  but  as  the  heated  air  exhausts  or  es- 
capes from  the  cylinder,  it  passes  around  and  among 
the  series  of  small  tubes  k^  of  the  regenerator,  thus 
imparting  its  heat  through  the  metal  of  the  tubes  to 
the  cold  air  contained  inside  of  the  tubes,  which  air 
is  thus  partially  heated  preparatory  to  being  finally 
heated  m  passing  througn  tne  heater-tubes.  In  this 
way  mucn  of  the  heat  which  would  be  otherwise 
wasted  is  saved.  The  supply  of  cold  air  having  been 
introduced  and  compressed,  the  engine  is  prepared 
to  be  impelled  by  the  expansive  force  of  the  heated 
air.  The  eduction- valve  gr,  having  been  clased  dur- 
ing the  greater  part  of  the  inward  motion  of  the 
working-piston,  the  induction-valve  h  is  now 
opened,  which  admits  the  heated  air  from  the  heat- 
er of  the  cylinder  by  which  the  supply-piston  is 
forced  outwards  towards  the  working-piston.  The 
form  of  the  fall  of  the  cam  I  is  such  as  to  cause 
the  piston  to  be  carried  back  with  a  rapid  acceler- 
ated motion,  until  it  comes  nearly  in  contact  with 
the  working-piston  ;  and,  at  first,  in  this  outward 
motion  of  tne  supply-piston,  the  already  com- 
pressed supply-air  between  the  two  pistons  is 
still  further  compressed,  not  by  the  power  of 
the  engine,  but  by  the  elastic  force  of  the  heated 
air,  the  supply-piston  being  as  it  were  suspended 
between  the  ht^ted  air  from  the  heater  on  one  side 
and  the  cold  air  of  the  other,  with  the  self-acting 
valve  r  (in  the  side  of  the  cylinder)  interposed  be- 
tween the  two  ;  for  it  must  be  remembered  that,  as 
the  heater  and  regenerator  are  in  communication, 
the  air,  which  is  a  perfectly  elastic  fluid,  will  be  un- 
der equal  pressure  m  both,  notwithstanding  a  por- 
tion is  more  highly  heated  than  the  other  ;  and,  as 
the  supply-air  in  the  cylinder  is  simply  separated 
from  the  air  in  the  recenerator  by  tne  interposed 
valve  r,  in  tlie  side  of  tne  cylinder,  the  supply-pis- 
ton will  be  moved  outwards  by  the  heated  air,  until 
the  supply-air  is  compressed  to  an  equal  tension, 
and  then  the  further  motion  of  the  supply-piston, 
effected  by  the  cam  Z,  as  it  approaches  the  working- 
piston,  will  transfer  the  supply-air  from  the  cylin- 
der to  the  regenerator,  through  valve  r.  The  only 
power  expended  by  the  engine  in  this  transfer  will 
be  the  small  amount  required  to  move  the  supply- 
piston,  between  two  equal  pressures,  to  give  the 
slight  preponderance  to  the  one  necessary  to  open 
the  valve  r,  through  which  the  transfer  is  made. 
The  moment  the  supply-piston  passes  this  valve  and 
overtakes  the  work hig- piston,  the  preponderance  of 
})ressure  ceases,  and  the  valve  closes  by  gravity. 

Th^  specification  states  :  **  I  claiin  the  method  of 
supplying  fresh  air  to  the  engine,  compressing  and 
tmnsfeiTing  it  to  the  regenerator  and  heater,  or 
either,  by  the  action  of  the  supply  and  working 
pistons  within  the  one  cylinder,  operating  on  the 
principle  and  in  the  manner  substantially  as  de- 
scribea,  whereby  the  air  is  admitted,  under  atmos- 
pheric pressure,  as  the  supply-piston  is  moving  from 
the  working-piston,  as  the  previous  charge  of  lieated 
air  is  exhausting ;  so  that  the  said  supply-piston 
moves  in   equilibrio,    or  nearly  so,  and  by   which 


also  the  supply-air  is  finally  compi-essed  and  then 
transferred  to  the  regenerator  and  heater,  or  either, 
as  the  supply -piston  moves  between  the  supply-air 
and  heated  air,  during  the  periods  of  the  nearly  sta- 
tionary position  of  the  working-piston. 

'*I  also  claim,  in  combination  with  the  double- 
piston  movement  of  each  cylinder,  the  methods  of 
connecting  the  working-pistons  of  two  single-acting 
engines  to  constitute  a  double-acting  engine,  by 
means  of  two  sets  of  vibratory  anns  attachea  to  each 
other,  and  vibrating  on  a  common  center  connected 
with  the  two  working-pistons,  and  with  the  two 
cranks  on  opposite  sides  of  the  crank-shaft,  the  two 
sets  of  arms  acting  on  the  principle  of  the  bent- 
lever,  and  the  crank-shaft  being  so  located  relatively 
to  the  cylinders  and  the  centere  of  vibration  of  the 
arms,  substantially  as  described,  that  the  working- 
piston  shall  be  at  the  end  of  its  inward  stroke  at  the 
time  the  crank  is  passing  the  dead  point  farthest 
from  the  point  of  connection  of  the  connecting-rods 
with  the  vibrating-arm,  as  described,  by  whicn  the 
power  of  that  working-piston  which  is  being  im- 
pelled by  the  heated  air  is  applied  to  the  best  ad- 
vantage to  operate  the  other  working-piston  during 
its  return-stroke,  and  by  which  also  the  working- 
piston  remains  nearly  at  rest  during  the  time  the 
supply-piston  is  making  that  part  of  its  outward 
strolce,  during  which  the  partially  compressed  air  is 
finally  and  fully  compressed  and  transferred  to  the 
regenerator  and  heater,  or  either,  as  described." 

Since  the  experiments  on  a  laige  scale,  a  smaller 
size  of  the  Ericsson  engine  has  been  made  efficient. 

An  Englishman,  who  was  deputed  to  examine  the 
engine,  made  a  published  report  in  which  the  fol- 
lowing is  found  :  — 

'*  Tney  all  gave  complete  satisfaction  and  appar- 
ently ample  power  for  the  purposes  to  which  tney 
were  applied  ;  but  without  experiment  it  is  impassi- 
ble to  say  what  quantity  of  power  they  actually 
furnish  respectively,  but,  judging  by  the  appearance 
of  thuigs,  they  all  worked  well  and  with  surpris- 
ing regularity,  evidently  developing  a  much  larger 
amount  of  jx)wer  from  a  given  quantity  of  coal  than 
could  be  obtained  from  steam-engines,  as  at  present 
constructed,  of  corresponding  powers.  And  being 
such  that  they  may  be  placed  in  any  location  from 
which  a  chimney  may  be  reached,  and  not  requiring 
water  or  skilled  attendance,  they  are  particularly 
desirable  as  a  driving  power  for  small  manufac- 
turers, who  are  thereby  enabled  to  conduct  their 
operations  in  the  business  parts  of  the  cities,  by 
occupying  upper  lofts. 

**No  attention  is  required  for  them  while  run- 
ning, beyond  what  is  necessary  to  throw  in  a  few 
coals  occasionally,  which  is  all  that  is  required  to 
keep  up  a  constant  and  uniform  motion,  —  which 
considerations  become  of  importance  to  those  who 
require  a  small  power  only. 

**As  to  the  appreciation  of  this  machine  by  the 
public,  it  may  well  be  said  that  whereas  it  was  a  few 
years  ago  looked  u|)on  as  a  mere  mechanical  curi- 
osity, it  is  now  regarde<l  and  acknowledged  as  a 
reliable  motive  iwwer." 

The  "London  Engineer"  adds  :  **That  it  is  pos- 
sible to  construct  an  air-engine  which  will  burn 
less  coal  than  an  average  steam-engine  has  been 
almost  proved,  but  it  is  wrong  to  argue  from  this 
that  the  steam-engine  is  'used  up.'  Something 
more  is  wanted  than  economy  of  fuel.  We  need 
permanence,  absence  of  wear  and  tear,  compactness, 
simplicity,  and  safety.  In  every  one  of  these  points, 
except  perhaps  the  last,  hot-air  engines  cannot  bear 
a  moment's  comimrison  with  the  steam-engine.  No 
large  hot-air  engines  have  ever  been  constructed  and 
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worked  with  success.  The  rubbing  suriiices  mut 
be  huge,  BDil  >n  efficient  lubrication  becomes  an 
impossibility,  hence  friction  is  onormoug.  The  di- 
menaions  of  the  working  parta  must  be  very  great, 
or  the  tetnpci-ature  of  the  air  very  high.  Snrfacea 
nearly  red  not  cut  into  f».eh  other,  and  friction  runs 
away  with  the  power  ot  the  machine,  the  destruc- 
tion of  which  is  imminent  each  day.  Considerable 
improvementti  may  be  effected  in  Inbrieation,  iMit 
Biperience  willi  the  steam-engine  conclusively 
proves  that  the  limit  of  temperature  consistent  with 
practical  working  is  very  soon  passed.  It  is  not 
safe  to  use  superheated  steam  much  hotter  than 
^0  deneea,  the  cast-iron  of  the  cylinders  and 
valve  (acea  becoining  disintegrated  and  spoiled  at 
higher  temperatures.  If  air  of  no  Rreater  tempera- 
ture is  used,  we  have  an  effective  prcsaare  of  not  more 
than  7  Ibe.,  or  thereabouts,  per  square  inch.    Marine 


rtf.  as. 


the  friction  of  it*  atoffing-boi  upon  the  hoUuw  pi 
rod  B-.     The  cylin "  "        ■     ^ 

the  piston-rod  ff, 
as  to  alternately  o 
annular  space  be- 
tween it  and  the 
cylinder,  for  the 
purpose  of  cooling 
the  latter. 

EoPER,  June  S, 
1863.  The  furnace 
ia  lined  with  fire- 
briclt  on  all  sides 
except  the  bottom. 
The  air  is  con- 
densed in  the  pump 
nbove  and  ]iasaes 
down  by  the  pipe 
Z,  being  admitted 
above  or  below  the 
gtatc  in  quantities 
proportioned  to  the 
requirement!  of  the 
fuel.  The  air  passes 
from  the  rnniace  ft 
by  an  operiinc  d,  ^U^p- 
and  IS  admitted,  on  _.  I 
the  rising  of  valve 
the  space  H, 


effect 
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enginen  with  cylinilera  of  100  inches  in  diameter  must 
in!  rejilaciil  under  such  a  condition  with  others  of  16 
feet  or  IS  feet  in  dinmeter.  Then  would  come  huRe 
air-pumin  and  regenerators.  The  machinery  would 
take  up  OS  much  s^mcc  as  l«.il- 
rrs  and  Kti'^ni-cngineii  togi-th 
er ;  and  all  lliis  to  save  per 
hnpa  a  qiuirti-r  of  a  pound  of 
coal  per  borsi- jkt  hour." 

Stii.i.mas,  June  -la,  1880 
The  air  is  cuinprcsseil  and 
worked  ill  a  single  cylinder 
by  a  nniflc  ]iistan.  The  air 
is  cunipreHsed  in  the  space 
beluw  the  piston  B,  liassesl 
l>v  j>i]ie  K  lo  tiie  heater,  and 
tflencH  by  vah-e  PtO  the  ef 
fei'tive  s)iai'e  A  nbuve  the  j^ 
ton.  As  tlie  install  risiti.  an 
i*  drawn  in  betwn'ii  the  liol 
low  piston-rod  If  and  the 
plunger  t),  cooling  the  fur 
mer,  and  is  ejected  a^nin  aa 
the  piston  dcovnds.  The  in 
duetioi 


I  against  the  piston 
B.  The  exhaust- 
valve  b  ia  raised 
to  allow  the  de- 
scent of  the  piston, 
the  valves  being 
automatically  worked  by  the  usual  I 
cul-olT  being  adjustable  aa  ri'ijiiired. 

Baldwjn,  February  14,  1bli5.  In  this  engine 
the  air  is  driven  out  of  the  force-pump  A  by  the 
descent  of  the  jiistoii  B.  which  is  connected  by  pit- 
man C  with  the  crauk  D.  The  air  from  the  pump 
A  passes,  by  passuges  H,  to  the  tuyeres  /  around  the 
furnace  J,  into  which  it  issues  by  a  series  of  open- 
ings on  the  inner  faces  of  the  annular  tuyens. 
These  air-passage  rings  are  interchangeable  with 
the  movable  rings  which  form  the  lining  of  the 
furnace.  The  uir  passes  from  the  primary  to  a 
secondary  furnace,  and  thence  by  passagea  and 
lindet    ■'      ' 


the   working-cylinder  M,  when  it 
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acta  upon  the  piston  F  to  laiae  the  walking-beam 
E,  and  the  latter  connects  by  pitman  G  with  the 
crank  D. 

The  iliak -valves  ar«  made  of  flexible  matt^rial,  and 
are  giiided  by  niaivinal,  vertical  pins,  which  fonn 
a  CBf^  to  restrain  the  disks  from  lateral  movement, 
but  permit  free,  vertical  plaj.  The  air,  after  ex- 
pauditig  in  the  working-cylinder,  becomes  sensibly 
colder  and  is  exhausti'd  into  the  atmosphere.  A 
connecting-rod  eccentrically  journaled  to  the  main- 
shaft  operates  toes  which  trip  the  inlet  and  exhaust- 
valves  of  the  working-cylinder. 

Mbsskk,  March  7,  186u.  The  cylinder  ^,  air- 
pump  B,  and  furnace  C  aic  on  a  plane,  and  the  feed- 
box  D  over  the  latter.  The  iHicked  portion  of  the 
piston  works  in  the  upper  part  of  the  cyliuder, 
which  is  cooled  by  air  in  the  passage  A,  leading  from 
the  air-pump  to  the  furnace.  A  check-valve  in  the 
passage  prevents  the  reflux  of  air.  The  foundation- 
pUte  of  the  engine  has  high  sides  m,  and  forms  a 
water-reservoir  m  which  steam  b  generated  by  ra- 
diation from  the  furnace- walls.  A  top-plate  n  forms 
the  top  of  the  reservoir,  and  the  cylinder  is  pro- 
tected by  a  double  wall  which  prevents  immoder- 
ate subtraction  of  heat  therefrom.  Air  from  the 
pump  circulates  through  the  hollow  grate-bars.  A 
pump  is  provided  for  injecting  combustible  fluid,  to . 
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valve-chest  /.  The  raising  of  the  valve  admits  air 
to  the  elfective  sjiace  below  the  piston,  and  closes 
by  the  tripping  of  the  adjustable  cut-off  arrange- 
ment ;  this  is  eflected  late  or  e&rly  in  the  stroke, 
aa  may  be  required. 

The  doors  of  the  furnace  and  ash-pit  are 

secured  bv  ctkmps  and  hollow  bolts  to  the 

walls,  and  are  removable  to   replenish   the 

fu^l,  or  for  grinding  or  packing  to  make  an 

tight  joint. 

2    The  second  class  is  as  tlie  principle  of 
English  patents  of  Glazebrook,  1797 ;  and 
1    fkinson  and  Crosley,  1S27. 


the  peculiar  features  of  a  furnace  in 

1    air-hcatinc  chamber,  and  a  hollow  plunger 

f  eorresponding  form. 

The  air  is  alternately  dilated  and  contracted 

\  absorbing  and  giving  out  caloric,  the  air 

I  en  separated  by  heat  forcing  up  a  piston 

a  cylinder,  which  is  in  turn  farced  down 

V  the  pressHi-o  of  the  atmosphere  when  the 

18  condensed  by  the  abstraction  of  heat, 

for  the  alternate  dilatation  and  c 


mix  with  the  solid  fuel  in  the  f  ima  d    11 

volatile  products  of  combustion  are  passed  thro  gh 
the  working-cylinder    the  induction       1    d    t 
valves  being  worked  in  the  usual  man 

Wilcox,   Mav  16.   1865.     This      gi  b- 

stantially  on  tlie  principle  of  the  gi  f  <1 
Oeoige  Cayleys  (about  1830).  The  fire  f>d  w  (h 
air,  under  pressure  of  a  pump,  and  th  ol  1 1  pro- 
ducts of  combustion  are  passed  throogh  the  work- 
ing-cylinder 

With  each  descent  of  the  piston  air  is  drawn 
through  the  inhaling  valve  f\  and  hDa  the  space 
above  the  piston.  On  the  ascent  of  the  valve  the 
air  is  driven  through  the  regenerator,  and  becomes 
partially  healed  by  contact  with  the  ducts  carrying 
out  heated  exhaust-air.  It  thence  passes  hy  pi))e  ff 
to  the  furnace,  n  part  entering  above  and  a  part 
below  the  grate  as  regulated  by  the  faucet-valve. 
This  valve  is  worked  automatically  by  a  lliermostatic 
arrangement,  so  that  when  the  fire  becomes  unduly 
heated  the  supply  driven  through  the  fuel  is  de- 
creased and  combustion  checked.  The  compressed 
and  tieated  air  thence  posses,   by  pipe  B,  to   the 


tion   being  carried 
coohug  surface  by  the 
a  cylinder  that  con-- 
d  r  of  the  engine.   TIicpli 
ts  external  and  internal  t 
nductor  of  caloric  separated  by 


heating  and 

of  a  plunger  in 

with  the  cylio- 

made  hollow,  with 

made  of  some  good 

-conductor. 


the  said  plunger  being  adapted  to  move  within  ■ 
rrounding  cooling- vessel  and  so  combined  with  a 
h  ating-vessel  made  of  some  good  conductor  of 
.al«ric,  and  heated  by  the  application  of  heat  inter- 
lly,  that  the  said  hollow  plunger  shall  alternately 
cover  and  uncover  it,  and  thus  cause  the  containiiL 
air  alternately  to  pass  over  the  heated  surfaces  to 
dilate  it,  and  then  over  the  cold  surfaces  to  con- 
tract it,  the  said  surrounding  vessel  being  in  con- 
nection  with  a  cylinder  to  which  is  adapted  » 
working.pblon.  Tim  operation  is  a*  follows  : 
before  heat  is  applied,  air  is  admitted,  under  the- 
pressure  of  the  atmosphere,  through  one  of  the 
valves  or  cocks  ;  lire  is  then  made  in  the  furnace 
until  the  contained  air  is  dilated;  a  portion  of 
which  is  then  permitted  to  es(^[ie  through  one  of 
the  valves  or  cocks,  which  is  then  closed.  The 
heat  is  then  continued  until  the  air  has  acquired 
sufficient  elasticity  to  force  up  the  piston.  This 
communicates  motion  to  the  ctnnk -shall,  and  towonl 
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tb«  end   of  the  upwanl  niotioa  of  the  piston, 
cam  OD  the  main  shaft  mores  the  plunirer  until  it 
coven  the  heater,  and  this  motion  of  tbe  plunger  | 
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ciiuws  the  air  contained  between  it  to  pass  be- 
twt-en  its  outer  surface  and  the  inner  anrface  of  the 
surrounding  vessel,  and  to  accumulale  at  the  back 
end  of  the  plunger,  bo  that,  the  heat  being  en- 
tirely sliut  in.  the  air  is  cooled  by  contact  with 
the  cold  surface  Of  the  surrounding  case  and  outer 
surface  of  the  ]ilunger,  the  air  thus  cuntntrled  pro- 
<lucing  a  {wrtuil  vacuum  which  permits  the  piston 
to  he  forceii  down  by  the  pressure  of  the  atmos|>here 
above.  As  the  piston  approaches  the  end  of  its 
dowuwanl  stroke,  the  cam  moves  back  the  plunger, 
which  transfers  the  cold  air  from  the  outside  to  the 
inside,  thus  causing  it  to  pass  in  a  thin  Rim  over 
the  surface  of  the  heater  and  the  inner  nnd  heated 
surface  of  the  jdunj^T.  It  in  tlius  again  dilated,  that 
by  its  elasticity  it  may  again  force  ngi  the  piston. 


In  this  way  each  stroke  of  the  plnnser  canaea  the  an 

to  nass  over  the  heated  surfaces  to  (Ulate  it,  and  ihtm 

the  cold  Burfocea  to  condense  it.     The  ptimyx 

also  hM  the  effect  to 

shut  Id  the  heat  c< 

the  heater,  receiTiog 

heat    therefnm    in 

the  mean  time  whik 

its  external  tnufiiee 

is  kept  cold  by  tha 

surrounding       caa^ 

the    non-oouductor 

inCerpoeed    between 

them  preventing  the 

.   heat  of  tho  internal 

'. !  Bur&ce    from    being 

transmitted    to   the 

external   surface. 

This  engine  ha* 
l>een  idnce  modified 
(patent  in  Elcffland, 
July  22,  1859)  by 
the  introductioD  <d 
u  valve  in  the  pas- 
sage between  the 
heater  and  work- 
ing-cylinder, aod  at 
the  eduction  fram 
thence  into  the 
pil)es  which  condtict 
the  air  Lack  from 
the  working- ey Un- 
der to  the  cool  end 
of  the  chamber. 

This  air-engine  ii 
said  to  be  coming 
into  great  favor  on 
the  continent  of  Ea- 


form  is  Tcry  compact.  The  opi'tation  of  the  engine 
is  BO  Bimilar  to  tbe  preceding  that  it  does  not  caUl 
for  a  lengthy  descrijition.  The  jacket  around  the 
cool  end  of  the  air-cTiamber  has  a  current  of  watcTi 
or  some  other  means  of  rtfrigerstion,  so  as  to  render 
it  more  jirompt  and  effective  in  its  action  on  the  air. 
The  working-cylinder  is  connected  altemateljr  to 
the  respective  ends  of  the  chamber  below,  by  paa- 
sages  n^ose  valves  open  and  close,  according  to  the 
direction  of  the  current. 

ScHWAKTK,  December  20,  1S64.     This  inventfam 
is  thus   di-si'ribcd  oflic'ially  ;    "The  object  of  thi* 
invention  is  to  produce  an  air-cnpne  to  wotk  upon 
tbe  ri'eu|>erative  system,  and  thus  to  use  the  aaoM 
air  over   and   over.     Its   novelty  consists,  lirBt,  in 
the  generator,  uhieh  is  coniiK»ed  of  a  strong   flat- 
sided  vessel,  with  rounded  neck  at  the 
top,  which  is  subiieiidrd  over  the  fire  in 
the  funiace.     From  the  bottom  of  thia 
(p-ncrator  protrude  dowawBrda  several 
bottle- »lia|Kd  tulies  which  are  open  to- 
wards the  inside  space  of  the  generat^w. 
This  generator  is  filled  with  a  liquid 
whose   boiling.jioint   is  very   hi^  aaj 
from  SOO'  to  7CI0'.     The  air  heated  in 
the  generator  passes  through  a  pipe  to 
the  cylinder,  which  constitutes  the  aec- 
ond  liovel  feature  of  the  engine,  and  la 
coingiosi'il  of  three  distinct  parta,   tbe 
centtnl  one  of  whieli    la   the  wolltiw. 
eyliuder,  the  end  oms  being  filled  wifli 
t-j      I      itaall  tiilH's,  into  which  rods  ate  fastened 
T^^^^to  the  i>iston-neck  for  the  jmrpoee  at 
■^^^u[jtntiiig  the  entire  Unly  of  air  daring 
the   process   of  exjicuision.     The  thiid 
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._.  ,  uct«d  rectangularly, 

nnil  has  a  Jlviding  Jilate  in  its  center.  This  vessel 
is  tilled  with  horiiontal  tubes,  whieh  ure  closed  at 
both  ends,  and  are  partiallj  filled  with  a  fluid  which 
is  designtd  to  extract  the  heat  from  the  air  or  gas 
aa  it  passes  Trom  the  engine,  and  tranainits  it  to  the 
air  wliich  is  passing  to  the  opposite  side  of  the 

3.  The  third  class  is  on  the  principle  of  the  Stir- 
ting  engine,  described  in  a  preceding  portion  of 
this  article. 

Peters,  November  IS,  1862.     The  air  is  heated 


opposite  ends  of 


in  two  vessels  connected  with 
the  working-cylinder,  and  the 
so  o|ierating  the  two  plungers  that 
the  one  in  either  heating-veasel  is 
stAtionaiy  in  its  uppermost  posi- 
tion, with  the  space  below  it  full 
of  heated  air,  while  the  working- 
piston  is  making  the  stroke  from 
the  end  of  the  cvlinder  in  con- 
nection with  that  vessel,  the  plun- 
ger in  the  other  heating  vessel  mak- 
ing both  ita  upward  and  downward 
stroke  in  the  mean  time,  and  caus- 
ing the  latter  vessel  to  be  filled 
with  heated  ur  to  produce  the 
return  stroke  o!  the  working-pis- 
ton. The  gland  which  is  used  to 
compress  the  packino  in  the  stuf-  -f, 
fing-box  is  made  with  a  deep  cup 
in  its  upjier  pnrt  for  the  reception 
of  oil,  and  around  the  upper  edge 
of  tills  enp  is  secured  a  leathci 
collar  in  close  contact  with  the 
plunger-rod,  so  as  to  prevent  the 
escape  of  air. 

The  engine  of  Napier  akd  Rankine,  patented  in 
the  United  States,  Septctiil)rr  19,  1854,  and  in  Eng- 
land June  9,  1853,  is  of  this  class. 

4.  The  fourth  class  includes  those  whiih  use  steam 
to  lubricate  the  parts  ;  an  example  nill  be  given, 
but  it  is  not  to  be  inferred  that  it  is  conliiied  to 
one.  The  immense  expenditure  of  grease  has  in- 
duced the  use,  in  many  or  ]X'rhaps  most  of  the  air- 
engines,  of  moistened  ur  as  suggested  by  Glaze- 
brc»k  1797,  Oliver  Evans  about  t^  some  time,  and 
by  Ben  net  1838. 

BiCKFURi),  Jnne  6,  1865.  The  air  i»  compressed 
in  the  reservoir  by  an  annular  piston  ;  entering  at 
the  valve  D  during  the  down  stroke,  and  [lassing 
throngh  the  piston  during  the  up  stroke.  It  U 
moittened  by  passtng  through  a  body  of  water  3 
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before  reaching  the  eompT««8cd-air  reservoir  A.  See 
Aftao-BTBAM  Engine. 

6-  Of  the  fifth  class  is  the  patent  of  Shearer, 
September  3,  1861  ;  in  which  two  cvlindera  are 
used  with  two  pistons,  the  faces  of  wliich  are  in 
contact  with  water,  wliich  is  caused  to  pulsate  by 
the  action  of  liodies  of  air.  The  air  is  acted  upon 
alternately  by  heating  and  refrigerating  means. 

Kritsf.b,  July  29,  1862.  This  invention  also 
belongs  to  the  fifth  class. 

The  working-cylinder,  shown  in  longitudinal  sec- 
tion in  Fig-  94,  is  filled  with  water,  which  also  extends 


inder  fonns  an  air-condensing  apace.  The  ajmees 
D,  above  the  pistons  J,  are  the  air-heating  spaces 
where  it  is  made  effective.  To  the  bottom  of  each 
piston  is  attached  a  sprinkling-trough  of  light  metal, 
with  perforated  sides,  so  that  at  each  descent  of  the 
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piston  it  will  be  filled  with  water,  and  as  it  rises 
will  distribute  the  same  upon  the  inside  of  the  cyl- 

Alr'-en'-KiiiB,Cani-pre*aed'.   Under  the  head- 
ings Ain  AS  A  Means  of  TnANSMirriNG  Powbh, 

CllMPKESSEIl-AIll    ENOIKF,    AIR  AS    A    WATEfi-ELE- 

VATOR,  reference  has  been  made  to  the  use  of  com- 
pressed air  as  a  motor.  The  devices  incident  to  the 
apiilicatlon  of  the  air  to  drive  machinery  have  usu- 
ally been  of  a  character  simiUr  to  those  of  a  steam- 
engine.  A  piston  reciprocating  in  a  cylinder  by  the 
itn|iact  of  the  air  admitted  to  the  sides  alternately, 
the  induction  and  eduction  being  governed  by 
valves. 

In  the  Govan  Collieir,  Scotland,  Che  compressed 
air  is  made  to  drive  a  high-preasura  engine  at  the 
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bEn< 


bottom  of  the  shaft.  9««  CoMPRESxtn-.t 
At  the  Hoositc  Tuanet  the  drills  ore  UriTCD  by  cotD- 
pntsacd  air.  nod  the  •une  u  true  of  the  tanneling- 
nischine  lued  at  Mont  Ceni*  Tnimcl,  lately  ean- 
(ileted.     Sp«  Tunnel. 

AlT'-e»-oape'.    An  air-trap  which  sllova  air  tn 
escape'  from  the    uppff  Iiend    of  a  water-pije. 
cotiii^tH  of  n  liall.ci>ck,  which,  in  iBlling  a  cei 
i^ltPal,  opens  the  air-ralTe,  and   closes  when  th 
water  riii's  to  the  IpvfI  for  which  it  is  Kt. 

Ali'--«x-luiut'«r.  Anair-ttnp,  by  whirhcoUeci 
tnl  air  inny  escajie  from  water  .mains,  etc. 

An  air.pump,  or  vacDum-fan.  by  wliich  tffete  ai 
in  removed  from  a  slufl,  mine,  mom,  or  other  plact 

A  va^tum  ventilator  in  contnuiistinttion  to 
plenum  ventilator,  which  operntea  by  forcing  in  lii 

Alr'-^'tw.  Da.  STSsaouiiK's  air-filtera  were  w 
np  at  the  Mansion  lIouHe,   London,  in  lUii. 

The  mode  of  fillrmig  air  it  by  a  wire  icreen 
which  arresta  floating  and  flying  bodieM  of  any  nag- 
"■—■'-    and  then  eipoaea  the  c '  "'  "■■  '"  •■'-" 


Them 


eiemplificat 
e  nilTDad'Ci 


by  the  resistance  of  the  air  as  the 
Above  the  fans  ia  a  water-chamber,  th«  bottom  ef 
.,   .  which  is  perforated  to  allow  the  water  to  drop  OM 
to  the   the  fans.     In  the  rear  of  the  trunk  is  k  regutcr  foi 

I  admitting  air  to  the  ear.  the  air  being  divested   ti 

I  dust  in   passing  through  the  spray  cmnaed    by  tlw 

'  operation  of  the  fans, 

I  FiRMH,  SeptembeTl7,  1861.  Amngnl  withio  the 
flaring  mouth  of  a  case  is  a  wind>wluel  cauattrird 
with  a  shaft.  Ujion  the  shaft  arc  Mcnred  k  amn 
of  radiating  arms  and  a  perforated  diak,  which  re- 


r  alnorln  the  <luBt  and  also    the  car  i 

wliolemm"  moiatiirc.     In  '      Bf.ari 

winter.   In  aildltion   to  [  iron  ease 

this  piiriflcutiiin,  tbe  i 

'     <'onr)ucti-<l    through    ]w 

!■    bmting  -rhamlur      - 


41,1   is,p; 


^f.cbamber  as  tbc  car  ntoTes  along. 
M:t  wiS 

a  cool  and  pure  stale. 

LKV,  (lctol>er  2«,  1861.  A  ^^olvaniwd 
initnimi  a  nwrvoir  niid  a  perforated  platr, 
nviilnl  uith  a  funnel. Fihajwd  tuhp,  which 
II  the  V'-rittliitor  a  little  below  said  (leifo. 
e.  ArKither  tube  ]jaHses  throUfh  the  car 
I  the  toi>  of  the  ventilator,     llie  funne]. 


by  lu-vnil  imjwngeH  In  ii 
'   '  iut.>  th.' ,'Hr  through  r-'it- 


<1  tb- 


:  dev 


■r-ries  of  Ikiu,  ail  arrmngiil  ■•  lu  be  set  In  tiKiliuii 


.   _..  jving  ;  the  other 

tube  receirea  the  foul  air  from  the  car,  wht^nce  it 

fiassea  through  the  ventilator.  By  reversing  the 
uniicl-shiiped  tube  the  nir  in  ejected  from  the  car- 
Cinders  and  dust  are  prevented  from  entering  the 
cor  by  coming  io  contact  with  the  tube,  which  is 
surrauiidcd  with  water. 

In  Wbelpley  and  Storeb'b  apparatus  for  remov- 
ing dust  and  gnses  from  air,  Hareh  6,  1SS6,  the 
aiiray-wheel  and  the  dmft-wlieel  are  placeil  in  sepa- 
rate and  communicating  chambera.  The  object  is 
to  reuKive  the  dust  and  gaaes  from  air  which  isauea 
from  the  pulveriO'rB  and  the  chimneys  of  fiimacei  for 


Rg.  li»- 


prepBTK)  to  act  upon  the  gases  present.     The  jet-i 

Eroceed  from  the  hollow  sh^.  which  is  pierced  with 
oles  for  that  purpose. 

Hbbhom,  January  12,  1858,  attaches  to  the  pul- 
pit or  rostrum  an 
"b  IW.  air-pipe  by  which 

a  supply  of  fresh, 
pure  air  is  afforded 
to  the  speaker. 
The     air     In      it. 

through  a  trough 
and  benmthH  plate 
which  forms  a  trap. 
Waterinthe  trough 
imparts  moistitre 
to  the  air,  nnd  at 
the  same  time  ai~ 
rests  dust  and  auch 


The  latter  may  be 
medicated  to  impart  the  desired  quality  to  the  reader 
or  si«aker,  and  the  valve  is  adjustable  to  permit  the 
free  eiit  or  turn  the  current  through  the  water- 
troagh  as  may  be  reuuircd. 
Alx'-ana.    A  tube  by  which  heated  air  is  con- 

Alr'-foun'tain.  .V  contrivance  for  producing  a 
jet  of  water  by  means  of  compressed  air. 

Alr'-faD'nttL  A  cavity  formed  by  the  omission 
of  a  timber  in  the  upper  works  of  a  veasel,  to  form 


d  Che  escape 


AIR-GUN. 


duct  for  the  admission  of  pure  ai 

AJT'-fat'naoa.     A  tenn  used  to  signify  a  furnace 

iviu-  a  natural  draft,  no  blast. 

Air'-gnit'liig.  An  iron  grating  in  a  wall,  to 
allow  ventilation. 

Air'-gon.  The  air-gun  is  a  pneumatic  engine 
for  firing  bullets  or  other  projectiles  by  force  of 
compressed  air.  The  child's  powun  illustrates  the 
principle  of  the  air-gun  :  a  i)ellct  is  forced  through  n 
tube  or  quill  by  a  rammer  from  the  larecr  tt>  the 
smaller  end,  where  it  sticks  fast,  and  another  pellet 
is  put  in  and  pressed  forward  in  the  same  manner, 
condensing  the  air  between  them,  when  the  pressure 
on  the  first  pellet  overcomes  its  friction^  adherence 
to  the  sides  of  the  tube,  the  pellet  is  released,  and 
is  projected  by  the  force  of  the  expanding  ur.  The 
ancients  were  acquainted  with  some  kind  of  an 
apparatus  bj  which  air  was  made  to  act  upon  the 
shorter  arm  of  a  lever,  while  the  longer  ann  impelled 
a  projectile  ;  and  it  is  said  that  Ctesiphua  of  Alex- 
andria, a  celebrated  mathematical  philosopher,  who 
lived  B.  C.  120,  constructed  an  instrument  in 
which  the  air,  by  its  elastic  force,  discharged  an 
arrow  from  a  tube.  (Uontucla,  "  Histoire  des 
Math^matiques,"  Vol.  I.  p.  267.>  The  first  ac- 
count of  an  air-gun  is  found  in  David  Bivault's 
"  Elimens  d'Artillerie."  He  was  preceptor  to  Louis 
Xlll.  of  Prance,  and  ascribes  the  invention  to  a 
certain  Marin  of  Lisieux.  who  presented  one  to 
Henry  IV.  of  France,  about  A,  D.  1800.  An 
instrument  of  this  kind  was  invented  by  Guter 
of  Nurembeiv  about  A,  D.  IflSfl.  Various  shapes 
have  been  adopted,  from  that  of  the  ordinary  mus- 
ket to  a  gun  resembling  a  common,  stout  walking- 
stick.  It  consists  of  a  lock,  stock,  barrel,  and  ram- 
rod ;  and  ia  provided  with  proper  cocks  for  filling 
it  with  compressed  air  liy  means  of  a  force-pump. 
Th»  lock  is  only  a  valve  which  lets  into  the  barrel 
a  portion  of  the  air  compressed  in  a  chamber  in  the 
stock  when  the  trigger  is  pulled.  The  gun  ia  loaded 
with  wadding  onu  ball  m  the  ordinary  way,  and 
when  fired  there  ia  but  little  noise,  and  none  of 
the  other  concomitants  of  gunpowder,  smoke  and . 
odor.  The  usual  range  to  which  the  air-gun  propels 
a  bullet  is  from  sixty  to  eighty  yards.  In  those 
guns  having  a  sliding  trigger,  two  or  three  bullets 
are  successively  and  sepBratcIy  introduced,  and  may  be 
expelled  hy  one  mass  of  condensed  air.  Air-guns  have 
also  been  construct,ed  upon  the  principle  of  revolv- 
ing pistols,  admitting  the  expulsion  of  several  bnllets 
after  once  charging  with  compressed  air.  Some 
varieties  have  an  air-pump  attached  by  means  of 
which  a  more  poHerful  compression  of  air  may  be 
produced.  One  air-gun  in  the  form  of  a  cjine  has 
two  barrels,  —  one  small  one  for  the  reception  of 
bullets,  and  one  large  bore  for  the  reservoir' of 
compressed  air.  Elastic  springs  have  also  been 
used  in  connection  with  compressed  air,  but  the 
latest  improvements  are  those  of  Cornelius  Bards. 
The  rescrvoira  of  the  gun  are  filled  with  a  mixtuiv 
of  oxygen  and  hydrogen  in  due  projwrtion  for 
producing  water.  The  gun  is  provided  with  a  small 
electric  Mttery  cotmecting  with  the  trigger.  The 
moment  a  poriion  of  the  goa  is  let  out,  an  electric 
spark  is  produced,  occasioning  the  instantaneous 
combustion  of  the  mixture,  and  a  high  pressure  in 
consequence  of  the  excessive  he«t  resulting  from  the 
chemical  transfonnntion.  This  gun  is  said  to  propel 
a  bullet  as  far  as  an  ordinary  musket.     The  noise. 
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Il'io"!  Al<  x.iiMliii.  ill  lii4  "Spirit.ih.%,"  iihowa  Ui 
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AIR-HILATER.  * 

IIv  WHS  probably  the  tutor  of  Hero  mid  the  eotiteni- 
iwrary  of  Arcliimeciea.  Otto  Guerk'ke  reinvented 
nod  applied  the  air-pump  ;  UoylE  uisde  it  a.  valuable 

Air'-httat'ar.  A  stove  or  furnace  so  arranged  as 
to  lieat  a  cun-eiit  of  passing  air,  for  warmth  or  ven- 
tilating puipoaes.  Hea  Hkatino  FuitNAuB  ;  Heat- 
ISO  Stuve  ;  Hbatiso  ApPAIiATirs,  etc. 


Alr'-4iold'er.  A  vrsad  genei-allj  of  a  cylindrical 
fonn.  witli  ila  open  end  pluoRud  in  a  tank  of  water, 
and  intended  to  contain  air  or  gaa.  Its  use  is  com- 
mon in  B.  variety  of  machines  and  iiiipHratun  wh^re  a 
steady  and  moderate  current  of  nir  is  required,  as  in 
machines  for  carbureting  air  and  gas,  aspimton, 
etc.  Also  in  machinery  on  a  larger  scale,  such  as 
blowers,  ventilatina-machincs,  etc. 

The  air  is  introduced  by  a  bent  pipe  turned  iip- 
vard  inside  the  tank  and  holder,  anil  is  edue«d  in  a 
Eltnilar  manner.  On  a  small  scale  the  vessel  may 
be  charged  with  air  by  raising  the  upper  valve 
and  lifting  the  holiler,  and  the  air  nay  be  with- 
dmwn  by  a  fle.^ible  pipe  attached  to  the  holder.  See 
AKPiRATOit;  CAitBuu>7riK0  Ain;  Blowei[,  etc 

Aliy-^ole.  (Founding.)  A  hole  or  cavity  in  a 
casting  produced  by  bubbles  of  air  in  the  liquid 
metal.     A  vent-hole  in  a  mojil  for  casting. 

(Furnace.)  A  drafl-holc  in  a  furnace.  It  is  some- 
times  guarded  by  a  register  ;  sometimes  stopped  by 
a  luting  or  jilug  of  clay. 

Alr'ing-ibu^.  A  platform  on  which  powder, 
etc.,  is  tlriiil  by  exposure  to  sun  and  air. 

Alr'-jaok'at  An  air-tight  swiiiiming-jaeket  ca- 
pable of  iuHution. 

A  garment  with  indalable  lining  or  pockets  to 
serve  as  a  life-preserver. 

Alr'-lev'«L  ISiiTKniiiff.)  A goedetic instrument 
invented  by  M.  Tlievenot.  The  level  is  ilelcmiined 
by  means  of  an  air-bubble  in  a  glass  tulie  nearly 
filled  with  colorcil  sjiirit.  Genenilly  termed  a  spirit- 
level  ;  thou^  theatr.bubbleistheilominantfeature. 
See  I.EVKL. 

Ali'-lock.  {lt<jd.E«g.)  Apnemnalie  contrivance 
in  a  hollow  caisson  whoso  lower  cliamber  is  filled  with 
compressed  nir  to  exclude  the  water.  A  trunk  eon- 
neeta  the  submerged  chamber  with  ttie  external  air, 
and  has  two  valves.  The  descending  workman  en- 
ters a  chamber  in  the  tube  at  the  atmospheric  press- 
ure :  the  upper  valve  is  closed,  and  his  sinrtinent 
is  charged  witli  air  from  tlie  loner  clinnilivr  ;  the 
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tower  valve  i^  then  opened  to 
working-eliam  ber. 

The  cllt  on  tile  page  opposite 
of  the  East  Pier  and  Caisson  of  t 
Louis  Bridge,  in  eourse  of  constl 
James  li.  £ads,  across  the  MissisKippi.  The 
shows  the  interior  uf  the  main  ciitrance-sbaft  and 
air.chamber,  and  tlie  working  of  one  of  the  punins. 
The  caisson  is  represented  as  Imving  desi^ended 
through  60  fmt  of  snud,  silt,  and  gravel  which  form 
the  sand-beil  of  the  river  ;  20  feet  of  e: ' 


...  „  bolk- 

head  of  Iinilier  and  iron,  supjiorlcd  on  a  curb  which 
rests  on  the  sand-bed,  and  is  slrengtliened  and  siia- 
taiiied  by  tiiriber  giixlers  whiih  divide  the  working 
s{MCi!  beneath  into  several  chambers  which  commu- 
nicate through  holes  in  the  partitions.  The  pier  is 
enclosed  by  an  iron  envelojie //,  wliich  is  water-tight, 
and  pri'vents  access  of  water  to  the  pier  and  the 
workmen.  Until  the  curb  of  the  caisson  reached 
the  sand-bed  it  was  sustained  in  erect  [Kisition  by 
screws  from  the  Inisies  of  the  guide-piles,  but  was 
afterwards  preserved  erect  by  digging  away  the  sand 
equally  at  all  the  points  upon  which  it  rested. 
//are  tiinlier  braces  wliieh  support  the  shell  H. 
K  K  axe  pontons  alongside,  wTiich  support  the 
steam  .engine,  air-pump,  mixing  and  hoisting  ma- 
chinery, and  the  oRices  and  qiiaitera  for  the 
stalf  and  hands.  S  is  the  steam-engine  which 
drives  the  air-pump  R,  and  the  air  is  conducted  by 
the  hose  U  down  to  the  chanibeis  B  B,  where  the 


excavating  is  proceeding.  The  sand  is  loosened  Inr 
water  sntTthH  pick,  and  is  driven  by  condensed  air 
up  through  the  sand-pumps  EE,  which  dischsigeat 
V.  The  air-locks  vl  A  arvchambers  intervening  be- 
tween the  main  entrance-shaft  F,  where  the  air  is  at 
the  natural  pressuri',  and  tlie  chambers  B  B,  wheiu  it 
is  in  a  much  condensed  condition.  The  visitor  steps 
from  the  shaft  F  into  the  air-lock  A,  the  <loor  of  in- 
gress is  closed,  and  condensed  air  is  then  admitted. 
When  an  equilibrium  is  established  between  the 
chambers  A  niidB,  the  door  between  is  opened,  and 
the  visitor  Hiids  himself  on  the  scene  of  action.  As 
the  caisson  descends,  successive  courses  of  stone  are 
laid  on  the  piers  by  means  of  traveling- purchases  0, 
which  move  on  the  wire  ro|«'s  Jll  if  hy  means  of  hoist- 
iiig-TO)ies  .A'  X.  G  G  arv  side  shafts ;  J  J  cabins  for 
opera  tors  of  purchases  ;  Li,  hydraulic  iacksforlifting 
materials  ;  1'  jiipe  for  water  to  sand-pump  ;  V  V 
tnisses  for  guide-jiiles ;  Z  liiixiug-room  ;  X  office. 
SeeCArK.s.iN-. 

Air'-ma>cllliie'.  A  mschine  for  ventilating  mi  net, 

Alr'-met'er.  An  apiwralus  for  measuring  the 
quantity   of  air  passing  along  a  pipe,  or   passing 

to  or  from  a  ehaniber. 

There  are  various  fornia  -.  the  fan,  rotating  spiral 


ne,  expanding  bag,  cylinder  and  [liston,  l 


volv- 
nvoid 


principal  adaptation  is  to  measuring  gas,  ti 
^necessary   rejH-tition   tbey   are  assembled   under 

AS.METEK.   which  SCC. 

Air'o-hy'dro-gftD  Bloir'plpe.    An  apparatus 
vented  by  llr.  iTure,  in  wliich  the  issuing  air  is 
assisted  by  a  jet  of  hydrogen  to  intensify  the  8ame. 
See  BlowVipk. 
It  is  es)H-c'in11y  nsed  in  autogenous  soldering, 
AlT-om'e-teV    The  term  is  applied  to  a  hollow 
_liudcr,    I'loseil  above  and    open    below,    with  its 
lower   edg>>  ]>lunged    in  a    tank,    and  used  to  con- 
tain sir.     The  term  has  been  deriri'd  from  its  sim- 
ilarity  in   i^lm]>e  to  a  gasometer,   the   change    in 
the  lirst  syllable  indicating  the  dilferent 


rrly  rallvd  iiu  uir-buliler  among  cxjieita.     Sve  Aiu- 

Alr'-plpe.  (■'!tj:'iin-t:n'jiiu:\  1.  A  small  roppor 
jiiiw  l™! ins  from  '!'«  '"!>  "f  ''"'  hot-«eIl  IhruuKh 
till-  iihi]>'B  Hblr,  for  tlic  Uis-lmr^  of  the  air  ami 
uncoil'leilwil  VtpoT  n:iiiUTi.-<l  by  the  sir-jiump  from 
tliv  coiiilenwr. 

3.  A  ^t\v  uwil  Ui  witlidmw  foul  nir  from  or  force 
i»lTi'  nit  liilo  riaw.'  pLiriri. 

Alr'-poiae.  AiiinstruiuRnt  tomca.<iiir<!  thewdglit 


of 


An  o, 


iiil.'  for  1 


AlT'-^teu'-are  PU'ter.  A  Jillpf  in  which  the 
jMTL'olalion  of  tlip  lirjuiii  is  aasistfii  l>y  ntiniBplierii; 
prcmun:,  iiiduci'd  bf  a  partial  vai^uum  in  the  lower 
cluiniU'r. 

RpKNc'Rii'ti  air-pri'smro  liltrr,  June  4,  1S67.  is 
[nrtiuularlv  a<liiptl-d  fur  tlit-  iisv  of  phamiuovutliits. 
C'  h  tlif  Bir-puiiiiJ,  Becurvil  by  a  clauip  lo  tlie  edge 
Fl([.  107. 


Iiotlli'.  tb«  whole  combined  and  operatinf;  an  hcreii 
SPt  forth. 

I      Stt'Oiiil,  tfap  erranK<'mrnt  of  the  Sltcrinf;  mnliniB 
llh   tb<?   rt-iiiovablt  iirrfuratnl   dia|>bnffm/, 
'"•"  vitb  the  aboiSdm 


the  bottle,  vbow 
li)i  hut  a  i-ni'kiuK-^^uki't. 

lu  (;itrBKi:'»  uir-|>niKure  filter,  April  3,  ISW 
tlir  filtntion  ia  as^tiil  liy  an  air-fnn'ing  and  ut- 
exhaustiii);  jMimp,  L-onitivting  by  pijHii  vitb  the  tn 
chamliera  fH-jiaTatnl  by  the  filtering  anbstaniv.  j 
ami  k  ut  tiw  oiH-nintp  of  the  plenum  and  vai  ubd 
pi|ies  into  the  I'liainlirn  fund  F.  Tlie  liil  ii  fu- 
ti-nwl  ou.  and  has  on  air-tiglit  iKukiiiK.     The  pm 

fj  draws  air  from  I'liainU-r  f\  ar  '   ■' ' 

•  hainlxT  £.      For  Wir 


and   iniMl..  it  i 


Alr'-^umpv  Iiiri-ntiil  by  Cleubns  of  Alexan- 
Iriii,  or  |>rvv-ii>us  to  hU  tim'-.  Hero,  of  the  same 
jly,  the  author  of  the  "  .-ijiiritMlia,"  shows  it  ia 
!  eiitiiKi-tiiin  with  Ki'veml  of  hix  pneuitintic  conlrlT- 
■  ani.s.  He  atro  rfions  n  fih--('npnf  with  a  jiair  of 
»iiiBlu-iu-iin((  jiiiitonHattutliMl  to  a  n-alking-livsiii  and 
oi»nitiiiK alteriuit'ly  in  tlieir  rcii|>t>ct)i^i'  tvliiider*. 

Fibruiirj'  15,  liHiS,  Mr.  Snniui'l  Prj.va,  the  in»- 
|iii|iinK  author  of  the  famoua  Diarr,  was  acimitteil  a 
:  nii'niluT  iif  the  Boval  Sorietv,  the 'ineetiiici  of  which 
:  wcr.'  held  Ht  Grrsfinin  VM<iy.     H«  «Qy>  :  — 

"  It  id  a  moBt  nii:eiitabli:  thing  to  hear  their  ilia- 
'onrac,  anil  we  tlicir  ex]ii'riTnenl:i j  which  w*t»  thi« 
'  .lay  on  fir..,  and  how  it  g/^-t  out  in  a  i.Jnce  nhere 
the  Hvre  in  nut  free,  and  aonner  out  wliiii  the  avK  ij 
i-xluiiistnl,  whirli  ther  sIiowihI  Iiv  an  eiiciup  on  tna- 

J-OW' AlKrt-e  a'll  Jlr.  llovle  was  Tt  thi-  n/rrt- 

[  tiw.  nnd  nlmv..  bim  Sir.  HirnkV,  who  is  the  nmrt, 
the  least,  of  any  man  in   the  world 


11  ii  [-..■IiidB  on 

r   is   H'lthilrawii 

inemiH.-  lli..  mti'  iif  Dll.-rinK. 

I  «lrii'.'.,,h.Tie  lill^r  nsiii.Hnl 


that  j'et 

Till-  «ir.i«inip  was  n-invcnted  hj- 
fiiLriok.'  i.r  Miiphbure.  alwut  A.  D. 
Uiai.  Siiirc  thi-ii  tilis  iiistruinpnt 
lias  Wn  iinieh  itntiroTHi  hv  Hooke, 
I'ajiiri,  Huwkahee,  and  Itoj-le.  Many 
viiMi-tim  of  strui'tiire  liave  Ui-n  di'- 
viMeil,  tlie  )win>'iple  of  all  ln-inn  the 
"aiiw.  Thr  luaifl  or  essential  imrt  in 
the  aiT-)Him]^>  is  a  niituliir  or  hImh 
■■-ri-niiK  to  till-  liarrel   of  a 


Otto 


•1.V    fitted  1 

tjllie  iTiiinii'tinK-tulie  oikt 

iiift  iiitii  (ir  unili-r  thi-  vftei. 
whiiii  U  III  lie  rxlmiixtiil,  whi.h 
1..  Tisiiallv  r.im>i-l  bv  ploHiiK  a 
Inll-Jtlaw.  ,'i.|].-,l  till-  n,-,.|vi.T.  with  tb»  tOmm 
Krisiml  Miii.itb.  nud  oinrenil  with  hid  « 
»in.  .«.  11  1.,i,  MiHmth  ]>b>le  or  table,  MThea 
ll..'  pi-t..<i  i,  «t  ii„,  bottom  of  the  iwTvl,  aad 
■" Hie  air  fiMB 

iTiinji-lulii-,  raid  oeeui 
l-i-iiin  whii'li  wonUl 
"      "nil-  Nir  )i,  tlip  rtcefw 
.  nin-linl  :  tin-  iriaton  U  amr 
|.|«.-ed  at  the 


HVupteatlw 
mUl  otlwiw 


■i1i«K-mlK-, 
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the  air  in  the  barrel  to  escape  through  the  valve  in 
the  piston.  This  operation  is  again  and  again  re- 
peated until  the  receiver  is  so  nearly  exhausted  that 
tlic  elastic  force  of  the  remaining  air  is  no  longer 
sufficient  to  open  the  valves.  The  form  of  the  pump 
may  consist  of  two  barrels  (each  having  a  piston) 
having  a  junction  with  each  other  at  the  point  where 
the  connecting-tube  is  attached,  and  operated  alter- 
nately by  a  lever  attached  to  each  piston  and  sup- 
ported at  a  point  midway  between  them,  or  by  means 
of  teeth  orcogs  cut  in  the  piston-rod,  and  operated  by 
a  cog-wheel,  as  shown  in  the  accompanying  figure. 
The  valves  may  be  made  of  bladder,  oiled  silk,  or 
gutta-percha,  the  best  form  of  which  is  a  small  hollow 
cone  with  a  slight  cut  at  the  toj) ;  stop-cocks  must 
be  attached  so  as  to  control  the  admission  of  air. 
Tlie  pressure  of  the  atmosphere  being  about  fifteen 
pounds  to  every  square  inch  of  surface,  care  must 
be  taken  that  tne  receiver  and  barrels  of  the  pump 

Fig.  no. 


Hawksbee^s  Air'Pump. 

be  so  constructed  as  to  bear  this  weight  without 
accident.  A  gage  to  ascertain  the  point  of  rare- 
faction can  be  made  by  introducing  the  lower  end 
of  a  graduated  glass  tube,  connecting  with  the  re- 
ceiver, into  a  cup  containing  mercury ;  as  the  air  in  the 
receiver  is  exhausted,  the  pressure  of  the  atmosphere 
on  the  surface  of  the  mercury  will  force  it  up  into 
the  graduated  tube,  so  that  its  rise  and  fall  will 

indicate  the  rarefaction.     A  per- 
Fig.  111.  feet  vacuum  can  never  be  made, 

for  it  is  evident  that  the  exhaus- 
tion can  never  be  complete ;  even 
theoretically,  there  must  always 
be  a  portion  of  air  left,  though 
that  portion  may  be  less  than  any 
^Jff  assignable  quantity.  Many  use- 
ful and  interesting  experiments 
can  be  performed  with  the  air- 
pump,  illustrating  the  effects  of 
atmospheric  pressure  and  other 
mechanical  projxjrties  of  gases. 

In  Siemen's  air-pump  the  two 
cylinders  or  barrels  difl^r  in  size 
and  arrangement.  The  smaller 
barrel  is  applied  either  to  the 
bottom  or  top  of  the  larger,  while 
the  valved  pistons  belonging  to 
each  arc  atttiched  to  one  and  the 
same  piston-rod.  The  air  with- 
drawn from  the  receiver  is  con- 
Siemen't  Air-Pump.   densed  in  the  lower  cylinder  to 


one  fourth  of  its  original  volume,  and  thus  has  suffi- 
cient elasticity  to  pass  through  the  discharging  valve 
and  escape,  the  opposing  pressure  of  the  atmosphere 
on  that  valve  being  thus  counteracted  from  within. 

In  the  illustration,  A  is  the  exhausting-cylinder, 
B  the  second  cylinder,  equal  in  length  to  the  first, 
and  fixed  to  its  lower  part,  but  having  only  one 
third  or  one  fourth  of  its  sectional  area,  and  conse- 
quently one  third  or  one  fourth  of  its  cubical  con- 
tents. The  cylinders  are  separated  by  a  plate  fonning 
at  once  the  bottom  of  the  upper  and  top  of  the  lower 
cylinder,  the  only  passage  between  them  being  a  silk 
valve  t/.  In  each  cylinder  works  a  valved  piston, 
P  and  py  attached  to  a  piston-rod  common  to  both, 
and  passing  through  a  stuffing-box  in  the  plate. 
The  aistance  bet\^'een  the  pistons  is  such,  that  when 
P  is  in  contact  with  the  top  of  the  upper  or  exhaust- 
ing cylinder  A,  p  is  in  contact  witn  the  top  of  the 
smaller  or  lower  cylinder  ;  and  when  P  is  in  contact 
with  the  bottom  of  the  large  cylinder,  p  is  in  con- 
tact with  that  of  the  small  cylinder.  The  table  or 
pump- plate  E,  placed  above  the  large  cylinder  A^ 
supports  the  receiver  R,  or  other  vessel  to  be  ex- 
hausted, from  which  the  air  flows  through  the 
valve  V,  during  the  descent  of  the  piston.  The 
motion  of  the  pistons  is  effected  by  means  of  a  short 
crank  with  a  jointed  connecting-rod,  converting  the 
circular  motion  given  by  the  lever-handle  into  a 
vertical  one,  which  is  maintained  by  means  of  a 
cross-head,  with  rollers  working  between  guides. 
The  action  of  the  pump  is  as  follows  :  The  de- 
scent of  the  piston  P  tends  to  produce  a  vacuum  in 
the  exhausting-cylinder  A,  by  causing  a  difl*ei*ence 
of  pressure  above  and  below  the  first  valve  v,  in  the 
top  of  .<4,  so  that  the  elasticity  of  the  air  in  the 
i-eceiver  causes  it  to  jmss  through  the  valve  v.  At 
the  same  time  the  air  below  P  is  pressed  through 
the  valve  t/,  in  the  plate  which  separates  the  cylin- 
dere,  and  enters  B,  in  which  a  vacancy  is  simul- 
taneouslv  made  for  it  by  the  descent  of  the  piston 
p  ;  and  m  consequence  of  the  difference  of  capacity 
of  the  two  cylinders  it  becomes  reduced  to  one 
fourth  of  its  original  bulk,  its  elasticity  being  pro- 
portionally increased.  The  air  contained  in  the 
small  cylinder  below  the  piston  p  will  in  like  man- 
ner be  pressed  through  tne  valves  v"  t/"  into  the 
external  atmosphere.  During  the  ascent  of  the 
pistons  the  valves  v  i/  will  be  closed  and  to  w^ 
opened  by  the  downward  pressure  of  the  air  in  the 
cylinders,  and  t/'  i/"  will  be  closed  by  the  atmos- 
phere, thus  allowing  the  air  in  each  cylinder  to  pass 
through  the  pistons  as  they  rise,  in  order  that  in 
the  following  downward  movement  the  air,  which 
during  the  previous  stroke  of  the  pump  issued  from 
the  receiver  into  the  exhausting-cylinder,  may  be 
withdrawn  from  that  into  the  lower  cylinder,  while 
the  air  condensed  in  the  latter  may  be  finally  ex- 
pelled into  the  atmosphere.  See  Air-compressixo 
Machine. 

The  air-pump  of  Boyle  was  inconvenient,  as  it 
demanded  alternate  opening  and  shutting  of  the 
stop-cock  and  valve,  and  difficulty  was  also  experi- 
enced in  making  the  piston  descend  when  the  air 
within  the  pump  was  greatly  rarefied. 

Hawksbee's  air-pump,  previously  cited,  had  the 
duplicate  cylinders,  with  pistons  which  were  moved 
by  means  of  a  crank  and  pinion.  The  piston-rods 
were  toothed  racks,  whicn  were  engaged  by  the 
pinion,  to  which  a  reciprocating  rotary  motion  was 
imparted.  The  bottom  of  each  cylinder  communi- 
cated by  a  pipe  with  the  receiver  on  the  platform. 

Smeaton's  air-pump  was  an  improvement  on 
Hawksbee's  in  two  respects.  Hawksbee  had  found 
considerable  difficulty  m  opening  the  valves  and  ex- 
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liuliHtiiiff  tliK  I  To  ]irevent  lodfcnieDt  of  the  air  in  thr  Itnrcr  jwt 
air  at  thi'  hot-  of  thn  Itam-l,  lie  rmiiuTnl  the  pxtrma]  pn-asure  tnm 
torn  of  tile  liar-    the    ptHtoU'Votve,     hy    making    the    pi* 

1 1  lliroDgh  ■  L'ollar  of  leathir,  uiil  forced  the  air  not 
I  by  a  valve  ajijilitst  to  the  plate  at  the  top  of  the  Im- 
rul,  wliieh  opiiieil  oiitvanlly. 

CutlilHTtHon  of  AiiiMti'nl'aia  introduced   the   in- 
proven  ivtit  of  nit'L'liaiiically   o|>eiiiiig   mi  fwape  fet 
' ;  the  air  witliuut  (leix-iuliiig  upon  ita  elastic  force  to 
:  I  ojien  the  valve  h'uliii);  to  tlie  cyliuilm. 

Air  f»n:e-puin|H  arv  used  for  the  Baj>ply  of  tit- 

yliiaeliiuea.      A  coiiioion    iutm   of  that 
what  in  railed  ■  inrtti*-whevl,  from  iu 
I    re«.inhhui(»;  to  tllH  int-asnriDK-wh(«l  of  a  );as-ntrIrT. 
Fig.   113.     In  the  illustration  the  buckets  J/  an 
.    curvei),  and  gatht't  in  the  air  of  tlie  chamber  .4.     At 
'   tlie  irhif  1  Totali'H  the  air  i*  disehaivril,  near  the  axti. 
into  oluunlB'r  0,  ami  it  comliietea  by  a  pipe  to  the 
;    hollow  tniimion  through  wliiuh  it  ia  discharKed. 
AunthpF  fonn  of  nir-jmnip  uaeil  in  i-nrlxireting- 
miii'hiiiifi  ia  on  the  |>rini'i|>le  of  the  gravitsting  air- 
hiildiT.  wliifh  coiiBiata  of  a  weighted  inverttil  vvlin- 
'r  wliwte  lowtT  edge  Ls  subiiu-ignl  in  a  tftiik.  '  ij«f 
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huK^lca  attached   to  the  ropes,  the  air 
op  tlirough  the  valve'Way  at  the  upper  e 
scending  tube,  and  by  continuing  this  ivciprocatLng 
action,  a  eirtulation  was  created  at  the  very  bottom 
of  the  shaft. 

Bunseii's  atT'pump  ia  a  meana  of  withdi 
by  entanRling  and  cariying  it  with  a  falling  boiiy  of 
Trater.     It  is  apccilically  known  as  an  aspirator  iu 
its  uses  to  obtain  atraospheric  jiressure  in  filtering, 
itt  removing  effete  or  poisonous  air  from  apartnienls 
or  the  \icinity  of  gangrenous  wounds.     See  Aspiha- 
TOK.   The  same  principle  is  involved  in  the 
pumps,"  soculled,  which  withdraw  the  air  ai 
from  the  eva^iorating  and  vacuum  pani  of 
fineries,    the   injection -chamber  of  the  condensing 
steam-engine,  etc.     Air-l»unipa  are  also  conatrucleil 
to  act  on  the  principle  of  the  GiHard  Injector,  t 
active  column  being  a  body  of  water  or  steam,     f 
Steam-jet  (  EiECTon. 

A|>paratu$  for  conipresdng  air  aa  a  motor,  es 
water-elevator,   etc.,  are  considered  under  sevei 
heads.     See  Aik   as   a    Water- e lev ator  ;    Ai 
coHFRESsiNO  Machine  ;    Air   as  a   Means 
TKANSUiTTING  PowEB  ;  AlK-ESOiiiE,  etc. 

2.   (Slat: 
Hr-  11*.  engint.) 

pump  used 


jection -chamber,  which  is  submerged  _ _  

C.  The  nncondensed  gases  and  water  escape  by  the 
valve- way  O,  called  the  foot -valve,  and  ascend 
through  the  valve  of  the  pnmp-liucket  p  ns  the  lat- 
ter descends.  The  next  ascent  of  the  buctet  drives 
them  out  at  the  valve-way  Q  into  the  hot-well. 

Alr-rag'a-la'tor.  A  contrivance  for  determin- 
inc  the  quantity  of  air  admitted  in  a  given  time. 

Kegister«  and  dampei's  are  the  nsnal  devices  ;  the 
former  has  usually  a  sliding  and  the  other  au  oscil- 
lating motion.  Fumnces,  stoves,  ovens,  etc.,  ntr 
tlBually  furnished  with  some  means  for  regulating 
the  supply  of  air ;  when  the  heat  of  the  stove  is 
made  to  regulate  the  register  the  device  is  called  a 
Thermostat  (which  see). 

Air-reguIator«  may  be  made  to  act  on  the  principle 
ofthegBS-regulator,thedegTeeofpresauredetermining 
the  area  of  the  opening,  so  lliat  a  given  quantity  niay 
pass  in  a  given  time  irrespective  of  the  jiressure. 

Alr'-sotit'tla.  (Skip-btiilding.)  An  opening  in 
a  ship's  side  for  the  atlmission  of  air,  closed  in 
stormy  weather  by  a  shutter. 

Alr'-abaft  A  shaft  in  a  mine,  usually  vertical, 
or  nearly  so,  by  which  the  mine  is  ventilated. 

Air'-^pring,  An  elastic  device  dei>endiiig  for  its 
action  upon  the  tension  of  an  imprisoned  body  of 

Air-springs  have  been  made  to  act  as  brakes,  to 
receive  recoil  of  guns,  as  buffers,  and  for  other  pur- 
poses.    See  Pseumatic  Sprino. 


AIR-THEBMOMETEE. 

Air'-stova.  A  heating  stove  which  is  employed 
to  heat  a  stream  of  air  directed  against  its  surface. 
Of  this  class  are  Healing  Furnaces,  and  some  kinds 
of  Healing  SUnxa. 

There  are  two  common  forms,  with  a  great  variety 
of  each  :  — 

1.  The  furnace  such  as  is  used  iu  churches,  large 
halls,  and  some  dwellings  ;  coiiaisting  of  a  stove 
surrounded  by  a  casing  of  metal  or  brickwork, 
into  which  the  air  is  led,  and  from  which,  after  being 
heated,  it  passes  by  air-ducts  to  the  apallment.    See 


2.  A  s 


ng.iis. 


of  whose  interior  ia  occupied 
by  passages  in  uliicji  air  circulates  against  the  fire- 
chamber  and  back,  after  which  it  is  discharged  into 
the  room.     See  Hbatino  Stove. 

Air'-thttr-moiD'e-ter.  An  instrumentin  which 
the  contraction  and  expansion  of  air  is  made  tlie 
measure  of  temperature.  It  differs  from  tiie  oidi- 
naiT  thermometer,  which  depends  on  the  contraction 
ancl  exmnsion  of  liquid  in  an  hermetically  sealed 
tube.  The  air-thermometer  is  the  older  form,  and 
its  invention  is  variously  ascribed  to  Drebbel  of 
HolUnd,  about  A.  D.  1600 ;  to  Galileo ;  and  to 
Santorio  of  Padua  (1561-1836).  The  instrument 
was  construr.ted  as  follows  :  The  air  in  a  tube  beinB 
slightly  rarefied  by  heat,  the  lower  end  was  plunged 
into  a  colored  liquid,  which,  as  the  air  cooled,  was 
drawn  into  the  tube.  The  expansion  and  contractioi} 
of  the  air,  by  clian^  of  temperature,  varied  the 
height  of  the  liquid  in  the  graduated  tube.  It  was 
a  faulty  arrangement,  as  changes  in  the  atmospheric 
pressure  would  vary  the  result  and  the  truth  conid 
only  be  ascertained  by 
correction  with  reference 
to  a  barometer. 

In  the  "  Spiritalia"  of 
Hero,  B.  C.  150,  an  in- 
strument is  described  / 
wherein  water  is  made  / 
to  rise  and  fall  by  the  ; 
changes  of  temperature.  ' 
The  SiHniah  Saraci^na 
used  a  form  of  iiydrorae-  ' 
ter  to  detect  variations  in 
temperature.   SeeAaEO- i 

METER;    HyDROMBTBE; 

Thermometer. 

expands  the  air, 
farcing  down  the  liquid,  ' 
and  cold  has  the  con-  ! 
ttsiy  effect.  The  tem- 
perature is  thus  indi- 
cated by  tlie  height  of 
the  liquid  in  the  tube. 

Sturmil's's  differen- 
tial air-thermometer  con- 
sists of  two  bulbs  united  , '-^ii^sf-. 

by  a  lube  which  is  bent .  i  \j 

to  form  two  legs,  against  [ -~  ~^^_ 

"Vi  of  which  is  attached 

graduated  scale.       A     Air-nurmimutB af  SBxiorin. 
quantity    of   sulphuric 

acid  colored  with  carmine  is  introduced  into  the 
1  that  its  upper  surface  corresponds  with 
the  scale.  The  ball  above  the  scale  is  termed 
the  focal  ball. 

The  amounts  of  air  in  the  respective  ends  are  so 
adjusted  tliat  wheu  the  bulbs  are  liotli  exposed  to 


graduated  tube  standing  at  zero.  When  both 
the  bulbs  are  exposed  to  the  sanie  temperature  no 
change  takes  place   in  the  position  of  the  liquid  i 


'■  mil  wni'ii  tnutixrai  dui  u  cx|iosoi1 
/^  to  lieatiug  or  pooljug  rausfs,  the  air 
Ay  will  i-xp"nii  or  coutra.-t.  an.)  the 
\Z\  column  of  liiiiiiil  ill  the  iFruduati'd  In; 
-  will  tt«^ml  or  .l.^.:<.i.S  as  the  c«JS 
■  ■  ■  Toay  U'.  ThU  tliL-nuoiuttrr  U  lar- 
tjviilarlv  iulii|iti>il  fur  lutvrtaiuing  the 

Cirtiimliir  di^gni'  nf  luut  nccumu- 
ted  at  a  imrticuUr  {ninl,  wliilr 
thK  mimiuniliiig  Hliuoxplii-re  is  but 
little  nfliN^l,  OS  in  tlm  focus  uf 
i^Hn.'tiiiK  iiiirror,  dr. 

Litdif,  ill  hiH  >'X]>i-rinip]itii  on  lim' 

iiiwli-  gn-it  USL'  iif  this  (lilfirri'iitial 

thi-nHoiiiclRr.     By  imluriiiK  tin-  foi-al 

I)hf,r.,iun'  Air-  '''"  "><l   Imvidk  the  otlivr  irhiti', 

Til-  rrnvmil-r.       ililvMUIg  OT  glldillg  OIIC  of  thl>  Inills, 

uovi-ring  DDR  with  >  TuoiKti-noii  I'li- 
vi-lojn-,  Mr.,  ho  coiiititutfil  the  iniitruuH-iit  a  jiho- 
tonB-tiT,  wlhrioKcoiN-,  h^gninii'tiT,  rtc. 

Air  iH  DWTi'  iijuahU!  in  itx  ■■xjHniuiin  tliiui  iner- 
1:1m-  U'itli  iiiiiul  liiuruiiiciitM  of  tmiivnituitr. 

Till'  riillim-iiig  nlunra  the  iuiiiiiLtiiiiia  I'ti  the  tiro 
iiciil<-<  iit  tlw  Mint.'  t<'ni{i<-rBtun'H ;  uomt-lioii  being 
niii'lf  fiir  Iht!  i'X|iiiiiHiiiii  uf  i!u'  ijlaMa. 


18(14.  Aslioul, 
cuntiuuoas  t'raiii  the  bottom  of  thu  boMti,  dnccndi 
into  till!  ttuter  htlit  iii  11  dL-|>resn.-U  part  of  tbr 
navptaiAe.    Tlic  flow  of  water  iuto  the  U]>por  put  ef 


llir  basin  ia  ropilati'd  by  a  valve  coiitrollecl  by  a  i-jtn 
Hiovi-iiifUt.  Till'  drip  from  this  tlow,  fulling  ujiou 
lh<'  toil  iif  iIiIh  n'i'i'|rtiii-lp,  ia  conductrd  by  flangtg  to 
II  iii-M-i-iiiliii;j  tul-',  which  ia  turmsl  upwuni  within 
to  form  nu  inverted  siphou,  BDd 


Til.'  kI»»>  tiilH- 1«  .livi.1. 
i^aih  ■■•luivulriit  III  i  11 
ptiili Mill,  or  lyliiid. 


within  th<-  iiiHtriiiui-: 
tli:iii  th"  ••XliTO.il  <i 

t*.'l-"rV.'i|,.'       ^  ' 
Alr'-tiap.    S.«» 

L.   nil    ILUlllU't    to    11 

wii-.hl.ml.  WHt>'r-.-lo 
iIiulMiK>-«lf'i>i)>i-H. 


■hiikf  ilii'  jiijk',  which  cuti'ts 

li  tIll■^ink.   Thi' iiiitiT  iKi-di-a  to  the  olUm- 
iH-iii'ulb  ii  |.lill.^   whrwi-   c.lgu  Li  nlbiiii-Ti     " 


•I  )«>wl,  iiiiiiat.  « 


nd  .' 


i>  lkil.1.' 
.if  thrn 


-iViI-hi 


Hhi>'h 


of  thr-  di-Hhurp'-i'lii"  ..f  tli<-  Ixiul  ■ 
This  .huts  oir  111..  ]uswiK<-  or  iiir,  hii.I  1111  ov. 
i'  llr^•>^l■.•l  to  tin.  watiT  us  it  nmh.-i  11  .■ 
hri^chl. 

rini.irK's  Milk,  .lulv  4  IS.17.  is  of  Ihis  ill 
tcr,  nii-l  itH  •'■M-iitial  fnituiv  h,i^  Uiii  l:iiiiili 
)iiiil.).'r<  Mild  hiHM-ki.>'|>rrs  f.ir  iiiiiuy  y..iis.  [i 
lIliMtiutiuu  llu-  iHiTi-l  fratun-  ix  f<Hiii-l  iti  iIk- 
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ALARM. 


formed  by  compelling  the  water  to  pass  by  a  sinu- 
ous course  through  a  circular  pan  ana  then  through 
an  annular  pan,  on  its  way  to  the  discharge-pipe. 

Air'-trunk.  A  pipe  or  conduit  for  conducting 
foul  or  heated  air  from  a  room,  theatre,  or  ward. 

Air'-tube.  A  small,  wrought-irou  tube  hung  in 
a  coal-box  from  the  deck,  and  filled  with  water,  for 
the  purpose  of  ascertaining  the  temperature  of  the 
coals  by  a  thermomet^^r,  as  a  precaution  against 
spontaneous  combustion. 

Air'-tube  for  oonve3ring  Letters,  Goods, 
and  Passengers.  This  idea  suggested  by  Dr. 
Papin  about  lt)95,  patented  by  Medhurst  in  England 
1810,  on  the  air-compression  principle,  and  by  Val- 
lance  in  1824  on  the  exhaust  principle,  has  come 
into  operation  to  some  extent,  and  is  considered 
under  the  head  of  P.VEUMATic  Tube  (which  see). 

Air -valve.  {Steam -Engine.)  A  valve  in  a. steam- 
boiler,  which  opens  inwardly  to  allow  air  to  enter 
when  the  internal  pressure  is  below  the  atmospheric. 
This  may  be  produced  by  the  condensation  ot  steam 
when  the  tire  is  drawn,  and  the  device  is  to  prevent 
collapse  of  the  boiler. 

Air-ves'seL  An  air-reservoir  ;  it  is  applied  to 
those  air-chambers  from  which  the  air  is  to  be 
drawn  for  use,  as  in  carburetei*3,  and  one  form  of  air- 
pump.     See  Aiu-HOLDER. 

A  chamber  on  the  ejection-pipa  of  a  pump,  to 
render  the  stream  continuous.     See  Air-chamber. 

Aisle.  {Arch.)  A  side-division  of  a  church,  par- 
tially separat»*d  from  the  nave  and  choir  by  columns. 

Aitch'-piece.  (Afininj.)  The  part  of  a  plunger- 
lift  in  which  the  clacks  are  fixed. 

A-jambe'.  A  French  window  with  four  casement 
windows,  separately  hing.?d  and  fastened. 

Aj'a-tage.    1.    The  spout  or  nozzle  of  a  funnel. 

2.  A  tube  applied  to  the  sides  of  a  discharging 
oriJiee  in  a  vessel,  in  order  to  obviate  the  resistance 
to  the  discharge  incident  to  the  contraction  of  the 
fluid  vein.  This  resistance  may  amount  to  0.45  of 
the  whole  theoretical  delivery. 

The  addition  of  a  cylindrical  tube  to  the  opening 
will  cause  a  gi-eater  discharge,  the  head  and  sec- 
tional area  remaining  the  same. 

If  the  ajutage  be  cylindrical,  and  the  water  fill 
it  entirely,  the  increase  in  the  discharge,  when  the 
length  of  the  ajutage  does  not  exceed  four  times  its 
diameter,  is  in  the  proportion  of  1.33  to  1.00. 


Fig.  122. 
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Ajutaqe. 


The  effective  discharge  may  be  still  further  in- 
creased by  making  the  ajutage  of  the  form  repre- 
bented  by  the  accompanying  figure,  provided  the 
liquid  fill  it  entirely.  This  ajutage  is  composed  of 
two  portions  of  cones  upon  the  same  horizontal  axis ; 
the  first  has  the  form  of  the  contracted  vein,  the  length 
of  the  second  is  three  times  that  of  the  first,  nnd  the 
o|HMnng  into  the  tube  from  the  chamber  is  I  of  the 
size  of  the  delivery  o|)ening.    The  effective  dischai^ 


through  an  ajutage  of  this  description  is  generally 
stated  to  be  in  the  proportion  of  3  to  2  of  that  which 
would  take  place  through  an  orifice  in  a  thin  plate. 
Venturi  gives  the  following  data  :  — 

Orifice  of  delivery . 

Orifice  of  entry  .... 

Angle  of  sides  of  external  tube 

The  length  nine  times  the  diameter  of  the  effec- 
tive opening. 

He  found  the  discharge  to  be  increased  to  1.46 
times  the  theoretical  discharge,  and  2.4  times  the 
discharge  that  would  have  taken  place  had  the  ori- 
fice been  in  a  thin  plate. 

Al'a-bas^ter.  1.  A  species  of  marble,  white  or 
colored.  Sometimes  called  Oriental  alabaster,  to 
distinguish  it  from 

2.  A  granidar,  compact,  semi-pellucid  gypsum 
which  is  round  in  masses,  white  or  colored,  and  is 
readily  turned  into  vases  and  ornaments. 

A-iarm.'  An  audible  warning.  Alarms,  mechani- 
cally considered,  are  of  many  kinds  ;  the  purpase  or 
construction  of  each  is  usually  indicated  by  its 
name.  They  are  placed  in  such  positions  or  under 
such  circumstances  as  to  give  warning  of  danger  or 
to  call  attention. 

Manne  Alarms  are  fog-bells,  whistles,  and  trum- 
pets, operated  by  the  tide,  the  waves,  the  current, 
the  wind,  or  by  clock-work. 

Shoal  Alarms  are  similarly  actuated,  being  situ- 
ated on  spits  or  banks,  anchored,  moored,  or  at- 
tached to  piles. 

NaxUical  Alarms^  on  shipboard,  are  to  indicate 
a  leak  or  the  accumulation  of  bilge- water. 

Burglar  Alarms  are  attached  to  doors  or  windows 
to  give  notice  of  surreptitious  entrance  by  thieves. 

Fire  Alarms  are  actuated  automatically  by  ther- 
mostatic arrangements,  and  give  notice  of  fire,  as 
their  name  indicates. 

Clock  Alarms  are  attached  to  timepieces  to  strike 
an  alarm  at  a  given  hour. 

Oas  Alarms  indicate  an  escape  of  gas,  either  in  a 
room,  or  from  the  fissures  in  a  coal-mine. 

High-pressure  Alarms  are  for  indicating  a  danger- 
ous pressure  of  steam  in  the  boiler. 

Low-water  Alarms  are  for  indicating  the  subsi- 
dence of  the  water-level  in  the  boiler  below  the 
point  of  safety. 

A  Pocket  Alarm  is  to  notify  a  person  of  the 
abstraction  of  a  book,  etc.  from  the  jacket. 

Telegraphic  Alarms  are  to  call  the  attention  of 
the  operator  to  his  instrument. 

Tillf  Trunkt  Snfe^  Lock,  and  Door  Alarms  are  to 
call  attention  to  the  opening  of  the  objects  to  which 
they  are  attached. 

The  Wat4:hman's  Alarm  may  be  a  rattle  used  by 
the  police,  or  a  systematic  mode  of  communicating 
a  signal  of  danger. 

Funnel  and  Barrel-filling  Alarms  are  to  indicate 
that  the  vessel  is  nearly  full. 

A  Mill-fu)pj)er  Alarm  is  to  indicate  that  the  grist 
is  about  exhausted,  and  thus  notify  the  miller  that 
more  grain  is  needed. 

There  are  over  two  hundred  patents  in  the 
United  States  for  various  fonus  of  alarms. 

See  under  the  resjiective  heads :  — 


Alarm  check -valve. 
AlaiTO-clock. 
AlaiTO-funnel. 
Alarm -lock. 
Alarm -watch. 
Annunciator. 


Bank  alarm -telegraph. 
Bilge-water  alarm. 
Burglar  alann. 
Clack. 

Clack-mill  alarm. 
Clock  alarm. 


Atmospheric  alarm-whistle.  Door  alaiin. 


AL.IKJI   CHECK-VALVE. 


ALARU-FTXXEL. 


Eartli'iuaki-  alatm. 
E1^c:n<:  aiiiiUDcialor. 
Firr-<iuii|>  ■Uum. 

ff  i;(li-|ir^'Rire  alanii. 


PmIeiI  alarin. 
ImT--  iiliinu. 
S)i>hI  Hlino. 
Sti^ii-l>uil>.T  alann. 
Sv^iui.wliii:I>'  alaim. 
T-l-jt>i|.1.u-  aiHrui. 
T>lu[»-wlnl»-  slurm. 
TlirnwAumri:-  alano. 
Ti-I-  alarm. 
TiU  aUnii. 
Truiik  lUann. 


l>p  drivrti  with  aiif- 
ridrn;  (oKf,  il  nil] 
■>«'--illatr  thi;  haiiuDFr 

au.l  <'all»r  th.r  hrti 
tn  sirik<-  en  alttruate 

«iJc«'if  iLi-Ii'.-ll  iiisiJt; 
wLi.Ii 


«oal-I  only  be  nrefi- 


olTllif  alami  at  that  tune.  To  molce  it  c  , 
bk'  of  ai^ustiiii-nt.  the  disvharginx  l>iii  u  Kt'ia 
anotliiT  wb<-i-l  (witliuul  t<Ttl>>,  which  ride*  with 
a  friction  '!■""*•'  "l""  '''"■  ^"'^^^  <^  *!'*  Iwdre- 
liour  nlir-.'],  and  Itax  ;i  utull  iimvable  tlinl  attacbMl 
(')  it,  Willi  li({Hn-s  M>  arran;.^!  in  nferrnce  to  tk 
Iiiii.  tliat.  w|]Ht>rVi-r  SgUTr  U  liiadc  to  ■■ome  to  ■ 
ill  poiiitiT  M-t  as  a  tail  to  thu  hoar-bmnd,  tb« 


alunii  bIiuII  !■■ 


thu  s; 


t  tliat  lioi 

Btrike   k   ii«but( 
lut  to  gn  till  it  19  run  domi. 
!  is  nothing  but  a  lever   iritb  ■ 


.VF.n.)    -iismKUKt-   it 

(fUrjiM.i     A  viilv.M'MKitiry  t)i'- <-ii;(iui'i'r  w 

.-nrver   wbrT,  raiwd. 

till-  inj-.-1'.r  i'i-BW,  t«  (^--Tattf  w  faiU  tr.  elurt. 

1    A-larm'-fim- 

If  tin-  inj"ti»r  in  n.rt  working   inf.   tin 

IwibT   neL    A    fuiin.-l 

wh'ii   III'-  ■■*■■»]■■. vid VI!   in  iliM.-.l,   lliP  st-a 

1    will    whii'li    iii.li.'at.-g 

ln.:k  nil  ill  '',  au.1  t<-li-I  to  liu-u  out  into  lli 

watKf    that  li.iui.l  ill  Ibe 

aui-ply  ali'I  tiuik.     Ah  nk.u.  Ii-.w.v.r,  aa  aii^ 

(iniHi-    Wml  liaH  men 

ujiply  aii'l  tiuik.     Ah  rtma,  imwrvi-r,  aa  any  (iniHi-  imnvl  liaH  nwnJi.^- -;,>* 

in- imiiim  iu  tlw  iiiiiBT  iiart  of  till- miiijilv-plta-,  tliP  to      a      ii-rtaJD   ^St^^^      "5      j*''X^ 

■h«-k-VitlVB  H  will  rlo*-.  nii-l  th«  rti-ani  llini  fxi-ria  )»inl.   The  tuu-         /  ^^  "  ff*^     \ 

ta  lir<iHiiri>  on  llie  Htiinll  rln-ck  ill  tli«  Uti-ral  jdj*  iii'l  hdll|<  lilaii'd        -I  \ * v 

;  k,  wliirli  liiulH  to  till-  wii-t<-til|ii-.     TIlia  ainall  ovi-r  lliv   Ihiiib. ■'-  -■ ^ 


ita 

fe,     Wllirll    IiIuIh    to    IIh-    Wll-t'-pll  

■,  wlil>:h' IH  ki-iit  ill  114  icat  Iiy  a  K|iiral  aiiriiiK,  liulf  of  the  l>... 

B»  <jiiiwii  ill  t)iK  iltawiiis,  will  tli<ii  lir  iuImiI,  mid  nd,    till-    riNiii|{ 

fdliiw  till'  Nli-HKi  To  >-w'a)>--  into  lb''  waati;-]dlir  ill  a  .  li>|i]iil  inis-'s  tliu 

wav  that  i-nriiiot  f^il  lo  H.-.-iiri-  imtii.-.  i  tt™i,  wbi.li  ili-- 

A-lam'-olook.     Knmi   u    wurk    imbliAliii)   in  '  tai-li>"i  tlu'  biit- 

\f,lil,  wt  tin'l  thai  "  Aiidr<-w  A1"i;it  of  FraU'i'  liail  ion  froiri  ils  »t'i]> 

a  kind  I'f  i-l-'k  ill  biii'liimilN-r  tliat  iibouM  awakin  and    rin;M    tbi^ 
liiin  at  liny  limir  of  llii-  ni«lit  lliiil 


ml  1 


:  rill-  •■ 


iiil 


ulanu-U-ll. 


rHViutiioifKi-iiiiain 
._ .. ,  An  iif  \V..n'.".t.r,  HU 
that  till- (iridiT-Uixniivronn II  M-rvi 
iibli-  |H-.i"'l.    This  in  iititii<|iBtitit{  •«■ 


ALARM   LOCK.  i 

A-larm'-lOOk.  In  the  Marquis  of  Worcester's 
"  Ci^iitur>'  of  Inventions,"  No.  72,  A.D.  1855,  a  look 
is  referreil  to  which,  if  tampered  with  by  a  stranger, 
will  start  an  nlami  bevond  the  control  of  the  intrud- 
er. As  usual,  the  thing  is  merely  hinted  at,  the 
purpose  of  that  Digest  of  Inventions  buing  nwre  to 
act  as  a  reminder  to  the  inventor  than  as  a  specifi- 
cation for  another  reader. 

EuTE-SEiTH,  September  19. 1865,  {Fig.  126,)  has  an 
arrangement  of  devieea  by  means  of  wWch  any  move- 
ment of  the  latch-bolt  causes  two  hammers  to  strike 
a  bell.  A  plate  covers  the  key-hole  to  prevent  the 
admiasion  of  a  key  from  the  outside  ;  the  plate  is 
held  closed  by  a  bw  attached  thereto  and  projecting 
through  the  ease.  Tiie  two  hamniers  are  so  pivoted 
as  to  be  tripped  by  the  motion  of  the  latcli-bolt, 
striking  the  bell  on  the  recoil. 

Dechow,  December  12,  1865.     The  device  con- 
sists of  a  bell,  hammer,  eacapement,  and  a  spring. 
The  bolt  ia  so  arranged  as  to  trip  the  escapa-wheel, 
when  moved  in  either  a  vertical  or  a  horizontal  direc- 
tion, and   release   the  ham- 
Fig.  IK.  mer,     which    is    oscilUled 
^  rapidly  to  give  a  quick  snc- 
cessiod  of  strokes  upon  the 
bell. 

A  padlock  with  an  alarm 
attachment  is  shown  in 
Kig.  128.  The  shackle  S 
is  fastened  by  screws  Z  Z, 
whose  headx  are  exposed. 
They  are  connected  by  chains 
t«  the  arm  i/  of  a  trigger  /. 
The  barrel  X  ia  moved  b^' 
the  Kiring  P,  a  cap  is 
ejtplodeii,  a  ball  projected, 

througii    the    opening     R 
into    tbe    magazine    S.     D 

is  a  cover  for  the  screw-heads  Z.      T  is  the  iallen 

face-plate  of  the  lock-case. 

ng.  ISS. 


ALBOLITE  CEMENT. 


A-laim'-look  for  Tilla.  Alann-locka  are  at- 
tached to  tills  so  as  to  ring  when  the  drawer  is 
pulled  open.  The  devices  are  numerous.  In  Fig. 
129  is  aliown  one  in  which  the  contact  of  the  head 
a  with  a  detent  beneath  the  counter  causes  the  said 
head  to  vibrate  and  swing  the  hammer-rod  which 


■TUrlcrrtAlarm-TiU- 

sounds  the  gong.     By   raising  tbe  trigger  B  the 
drawer  may  be  o[iened  silently. 

A-larm'-watob.  An  iristniment,  notnecetMuily 
a  timepiece,  with  going  works,  and  adapted  to  run 
down  and  sound  an  alarm  after  a  specific  interval  of 
time.     See  Watch  Alarm. 

Al-ba'to.  German  silver,  composed  of  nickel, 
copper,  and  zinc  ;  with  the  addition  of  small  quan- 
tities of  lead  or  iron  in  some  formulas. 

It  is  a  white  alloy,  used  for  table-ware,  etc.,  and 
resembles  the  Chinese  Packfong,  or  white  copper. 

The  following  are  some  of  the  formulas  :  — 
Common,  Nickel,  i  ;  Copper,  20  ;  Zinc,  16. 
Better,  "       6;         "20;     "     10. 

For  rolling,  "     25;        "     20;     "     80. 
For  easting,"      20;  "      20 ;     "      60 ;  Lead,  20. 

Packfong,      "  S1.6  j         "  iO.4  ;    "  25.4  ;  Iron,  2.6. 

See  Ali/)t. 

Al'ber-tytM).  [PknUigT.')  The  process  is  as  fol- 
lows :  "  A  plate  of  glass  is  covered  with  a  solution 
of  albumen,  gelatine,  and  bicliromatc  of  potash, 
dried  and  exposed  to  light  until  hardened.  It  is 
then  again  covered  with  a  solution  of  gelatine  and 
bichromate  of  potash,  and  when  dry  exposed  under 
the  negative,  and  the  film  is  then  fonnd  to  possess 
qualities  analogous  to  a  drawing  made  with  fatty 
ink  upon  lithograph  stone.  All  tliose  portions  of 
Uie  film  that  were  acted  upon  by  the  light  will  re- 
fuse water  and  take  printing-int,  while  those  por- 
tions which  were  protected  from  light  bv  the  nega- 
tive will  take  water  and  refuse  ink.  Ine  ink  and 
water  vrill  be  absorbed  by  the  film  just  in  accordance 
with  the  gradations  of  light  and  Wiade  in  the  nega- 
tive. To  produce  a  picture,  wet  the  surface  of  the 
film,  then  apply  ink,  lay  on  paper,  and  pass  tbrou^ 
a  press  ;  the  0)>erBtion  being  substantially  the  same 
as.  lithography.  The  process  is  said  to  be  rapid,  and 
excellent  pictures  of  all  sizes  may  be  printed  in 
admirable  style.". — Pliolo^ophic  Netca. 

Al'bo-llte  Gam'ent  Invented  by  Riemann. 
Mix  calcined  and  finely  pulverizeil  magnesite  (na- 
tive carbonate  of  magnesia)  with  infusorial  earth, 
and  stir  in  chloride  of  magnesium.  Among  the 
projierties  of  the  cement,  as  enumerated  by  the 
inventor,  are  a  high  degree  of  plasticity,  and  of 
hardness  after  it  has  become  fixed,  and  a  spontane- 
ous development  of  heat  as  soon  aa  it  is  solidified  to 
the  consistency  of  wax,  this  increasing  in  propor- 
tion to  liie  sine  of  the  mass  into  which  it  has  been 
molded.  It  is  extremely  hard,  a  peculiarity  in- 
creased by  its  elasticity,  and  adheres  very  well  to 
stone,  wood,  and  dry  oiled  surfaces,  but  cannot  be 
used  under  water.  It  is  now  lareely  eniployeil  in 
the  preparation  of  ornamental  moldings,  lor  which, 
however,  in  conaequence  of  the  above-mentioned 
development  oF  heat,  gelatine  molds  must  be  cau- 
tiously used.  By  coating  ornaments  of  gypsum 
with  this  cement  it  imparts  to  them  a  great  degree 


ALIlfM.  0 

tit  hirdtu-M.  It  Li  iLn  owl  ffir  rr|iairing  irom- 
ildiru  wuHlntonr  uttjiu,  fur  U-:'uig  (tone  ui<l  woajtii 
HlPiM,  fur  tire-iini'if  ciatiDi;  tu  IxiaTdii  in  thr  iutmor 
otamvua,  •u-I  ■!"«  Pit  pn-w.-mnf{  lailTwI-ti-s  iti. 
Al'bnin.  A  liuDk  ■mu^rwl  vi  hi>I>)  jiliuiuKniiiliii, 
autu^niilib,  ur  mciuurial  ■ilJnAiHs  of  a  iirivaie  cW- 

Thi:  |>riiii-ipsil  /wtr^m  of  th-  in«;h«nic  «rl«  with 
tlw  nlliuiii  in  n'illi  ii>'Viw»  f-jr  »-»iii;;  the  [■■aven  in 
th<!  Innk,  luakiii-;  the  iJiii-jii>:ki't:>  fur  tlie  imt^ii- 
liou  uT  I'anU,  i-Luiik,  aiiJ  wi'uriiijj  ilcvkiw  for  the 
Imvim  of  tlie  i^nvi^. 

Tim  aHiiiM  »■*»  nritgnaDy  the  talJ^t  on  whiili  the 
Ktoinu  itruitor's  ■.■•li--!  wm  viitli-n.  It  wu  irAi'l--, 
am]  liiiu;{  u]>  u  a  InillKin-hoHnl  Iti  tt  jiublic  jJauif. 

It  b  now  ■  lank  of  frigidly  mntiomU ;  - '—  - 
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from  tht-  «it«'rior  snrfaw.  Ste  Icb-machixe.  Tlw 
u-iinl  U  AraUv,  ati'l  iti«  ilrTire  wm  introduMd  >-\^ 
Eurojc  by  ibr  ^juiiUh  :>anL-ciu. 

.UiiatTaxu  arr  made  of  a  naulv  marl  made  np  iato 
\iatv-  wiih  salme  iratcr  and  lightlv  firvd. 

" In  iii..h-^  wli.t¥  th*  cum-nt   of  air  couM  te 

■ttificially   •Iir«i';ci    hunj  drip[>ing   alcanazaa." 

LK-yriyliuH  -ftht  Alh'Mbra. 

Al'co-hoi  En  glntt.  An  pn;nne  in  which  tht 
valwr  of  oli'fliol  is  ax\  a*  a  motivr-powcr. 

Tbi-  lir>l  *u;,:7Hiiu>D  of  tile  ma-.-hiDe  waa  \tf  Brr. 
h/liimnd  Can  Wright  at  Ilie  lattrr  end  of  the  Ia«l 
eeiilun'.  Thr  n-awiu  why  thi-  eliutic  vapor  of 
ikuhol  wa»  su)i|.fwl  to  be  {'rvfentble  to  that  pro- 


:i  that 


t  l>jiU  a 


leeted,  hOKeV 


.  .,  1  vbii-b  were  fiiiicrilinl  tlic  Uuliies  uf  belie- 
fin-tors  (iT  tlw  irhuri'li,  in  order  that  the  aj^Hdiiteil 
jvayiTii  liiijtlit  he  VuAk  an  thi:  feakt-<laya  of  tlwir 


II  tli<^ «/««» 


.    The  J 


irlesiimtiiiil  hikI  otlii 
Al'bu-m«n  Prooaaa  in  Fbotoanphy.    ThU 

I)rui'eii>l  Ul]le<lll(i.'-I  tlie  i-uUiKliuU,  whieli  is  luUrh 
iiion'  w'tiiilivi-.  It  WW.  iiiveiitinl  hy  Nii-i><-u  <le  St. 
Martiii.  Tht!  K'B'^  n'ei'ivcH  ii  i^iKitiiig  frum  a  mlu- 
liiiu  iif  iillmnii'ii  1i>  tthii'h  bmiiiiile  mid  ioilide  of 
|H)l:isiJUDi  mid  a  dniii  iiT  cniLitii'  iiotaiih  biivv  Iwii 
addi'>l,  nltd  iifler  dryiii({  U  exjKisnl  to  the  fluileH  of 
iu-liiH-.  \l  i»  th>-ji  iiilverv>l  iii  *  bath  of  Dltro- 
wirtitti'  of  Hilvi'r.  and  drieiL  AltiT  ]iaiMiiij{  Mifnin 
iiver  llie  rnivir  uf  iiHlJiie  it  in  rnuly  for  the  ■■aniem. 
Th-  iiiiii;;-  a  devrlni--.!  by  a  Holuljoli  i.f  (ptliie 
lu'id,  mid   lixr'd   hy  a  solution  of  liyiKnuljihite  of 


tliat  all  Irakaigi'  aud  cscujw  of  alco. 
uui  la  uui  a^i'iie  an  a)v«lul-  loaa  of  a  nluablc 
mntcritil,  l>ut  that  aiuIi  Ivaka;^  ii  \eTy  dangeroo^ 
uwiiifc  to  the  iiiltauinialiility  of  the  material. 

iliiWAi:i>V  al.vhxl  en^dne.  £ii^dLsb  nntent,  1325, 

»u  in  ..^  at  thr  ll'ithirhith.-  In.ii-Worka  for  suDC 

wiitrii-.l  nut  the  liatieai-e  or 

inline  ci  tliat  dtrKriptJoD 

W-ii,;{  II.IW  nw-fully  eni|.;uynl  «,  Ikr  as  we  are  aware. 

The  eii;dne  lefenvd  to  wad  intended  to  work  up  t« 

a  hoDie-puwer. 

The  engiuehwl  two  vertical  cylindera^f,  of  «^ual 


tillf,  Iwt  Hl>l.eu 


\  f^ 


eai«dty,  eonun'teil  hy  a  ]>ipe  C,  at  the  lot 
of  ea<;h'.  A  iiuiintiiy  i.f  niin'ury  or  oil,  whirh  will 
not  i-aimrize  at  ihe  beat  to  Iv  a)>j>1ieJ,  is  placed  in 
each  eyiiiider,  so  as  to  (ill  the  Uuw  of  odc  and 
nearlv  the  whole  of  tlie  other. 

Within  the  cyliuihrr  B  ai  iiiston,  expoaml  aboTe 
to  the  jireiiNnre  of  the  anii(»lilien',  anil  |iacked  in 
the  i'vlmilur  in  the  uimal  iii;iiiner.  In  the  other 
'^ylimler  ^1  is  a  thin  unilallii;  diiih  D,  ttoatinf;  frerlr 
uiwn  the  sutfaee  of  the  oil.     A  lube  E,  temiiDatimr 


\ 
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occasion  requires.  The  valve  is  otlierwise  kept  to 
its  scat  bj  a  spring.  /  ia  the  stiilBng-box  of  tlie 
valve-rod  ;  JC  the  safety-valve.  The  piston  has  n 
plug  by  which  a  certain  quantity  of  the,  fluid  is 
admitUil  above  its  upper  snrfoce,  there  ki  remain. 
A^  is  a  dischalge-cock.  n  o  are  ni^nd-bunierti, 
which  heut  the  cylinders  yl  .B  by  ilirect  action 
U[ion  Ihi'ir  lower  surfaees,  the  hot-air  flue  extending 
around  them  and  tenniuattng  in  the  cliininey  P, 
which  has  a  register-cnp  a  by  which  the  draft  is 

By  means  "of  a  Toree-mimp  Jt,  worked  by  the 
engine,  a  sninll  iliiantity  Of  alcohol  is  drawn  from  the 
conilensiT  and  injected  through  the  pii>e  £  into  the 
di«h  D,  whiuh  floats  itpon  the  hot  oil  in  the  eylindev 
j1,  and  ia  thereby  Hashed  into  steam.  The  espan- 
sion  of  the  alcohol  depresses  the  column  of  oil  in 
the  cylinder  jI,  driving  it  through  the  passage  C  into 
the  cvtinder  B,  when,  it  raises  the  piston 

when  tlia  piston  baa  ntloineil  its  highest  eleTa- 
tion,  the  valve  O  is  ojxneil  and  the  lapor  escapes 
by  pipe  5  to  the  conlenser,  whieh  consisti  of  nn 
iper  and  lower  chamber  Lonne(,t«d  by  pijtes  f^  V. 
lese  pities  are  surroundeil  by  flannel  constantly 
wetted  by  water  dilppine  Irom  thi  trough  X,  and 
the  evai>oration  is  exi^editrd  by  a  eojitinued  draft 
of  air  from  the  rotating  fly  Z,  winch  is  driven  by  the 
engine.  Y  is  the  lower  trough,  which  receives  the 
BU]>er(luous  water,  and  W  is  tlie  bottom  chamber, 
which  contains  the  condensed  vapor  and  from  which 
drawn  by  pump  R  to  produce  each  upward 
-  -  -  of  the  ijiston.  A  cork  or  wooden  pack- 
ing III  [110  coiiiiBCting-pipe  S  prevents  the  conduc- 
tion of  heat  from  one  part  of  the  apiwratus  t«  the 
other.  The  condensation  of  the  alcoholic  vapor 
causes  the  return  of  the  oil  into  the  cylinder  A,  and 
the  atmospheric  pressure  causes  the  jiiston  to  de- 
scend, e,  b,  are  the  pipe  and  stoiwcock  by  which 
the  atmospheric  contents  of  the  condenser  are  with- 
drowu,  previous  to  starting  ttic  engine,  d  is  the 
discharge.  {iii)e 
by  which  the 
condenser  may 
be  drawn  from 
I  he  chamber 
H'.  /  U  tlie 
pi]ie  at  which 
the  chamber 
W  ia  chai^ 
with  alcohol. 
It  is  closed  by 
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a  unifonn  depth  in  the  liquor  test<^d,  or  it  n.'.y  indi- 
cate the  gravity  by  the  amount  of  its  aulimergencc,  aa 
shown  on  a  graduated  stem,  taking  either  jmrs 
alcohol  or  "  jiroof  "  as  a  standard  ;  the  tatter  modo  of 
construction  is  more  convenient  in  practice,  and  mora 
generolly  adopted.  The  absolute  percentage  of  alco- 
hol, or  the  degree  above  or  below  proof,  ia  deduced 
from  tables  constructed  for  that  purpose  and  corre- 
sjwnding  to  various  temperatures  of  the  liquid. 

UuTii,  June  28,  1859.  Jn  this  alcohotnieter  the 
evaporation  of  a  flxed  quantity  of  alcoholic  fluid  is 
tnnde  to  exiiibit  the  exact  percentage  of  alcohol  con- 
tained in  the  said  liquid.  While  the  tube  E  is  vet 
detached  from  the  apparatus,  it  is  partinlly  tilled 
with  mercury,  and  then  receives  a  detinile  amount 
of  the  alcoholic  liquid  to  be  teste<l.  When  in- 
verted and  placed  in  position  in  the  instrument  the 
liqnid  and  mercury  change  places,  the  fonner  occu- 
pying the  upper  i^art  of  chamber  E.  Heat  being 
applied,  by  means  of  the  spirit-lamp  B,  to  the  water 
in  chamber  Q,  tlie  vapor  rising  therefrom,  filling 
chamber  D,  heats  the  mercury  and  the  alcoholic 
liquid,  the  temperature  behig  indicated  by  the 
thermometer  A.  As  alcoholic  vajior  is  eliminated 
from  the  liquid  it  jiresaea  upon  the  column  of  mer- 
cury, causing  it  to  lise  in  the  stem  O,  and  the  height 
of  the  coluiim  against  the  graduated  scale  indicates 
the  amount  of  spirit. 

The  ehultitiou  alcohoIm«t«r  of  VinAi  is  founded 
npon  his  discovery 


Pia.  Ul, 


that  the  boiling 
perature  of  alcoholic 
liquon  IS  propor 
tional  to  the  quan 
tity  of  alcohol  ion 
tained  in  them  It 
consists  of  a  spint 
lamp,  bene  at  n  a 
anjall  boiler,  into 
which  a  large  cjlin 
drical  glass  bulb  is 
plunged  having  an 
upright  stem  of  such 
caliber      '*  "'       ■■'" ' 


F[g.l8a. 
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tained  in  them  may, 
by  its  expansion  and 
ascent  when  heated, 
raise  before  it  a  little 
glass    float    in    the 

nected  by  a  thread 
with  a  similar  glass 
bead  tliat  hangs  in 
the  air.  The  thread 
passes  round  a  pul- 
ley, which,  turning 
ivitli  the  motion  of 
the  beads,  causes  the 
index  to  move  along 
the  graduated  circu- 

The  numbers  on 
this  scale  represent 
percentagr^  of  abso- 
lute  alcohol ;  so  the  number  opposite  to  which 
the  index  stops,  when  the  liquor  in  the  cylinder 
over  the  lam^  boils  briskly,  denotes  the  percentage 
of  alcohol  in  It. 

Siemf.n'b  aleoholmeter,  Berlin.  1869,  is  thus 
described:  ".is  the  spirit  — no  matter  of  what 
strength  —  leaves  the  slill,  it  passes  into  a  cylin- 
drical vessel,  and  from  this,  through  a  drum  some- 
thing like  that  of  au  ordinary  gas-riietcr,  into  tho 
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''.'i^k  whir-li  in  to  contain  it.  On  its  way  throu^ 
th"  aiifiHrntiiH  it  Is  m^'a^r^l,  gaf!>'<l«  an«l  n-gis- 
t«-r«-<l  witii  th<r  gr«*at<rst  [K^iHhilil*;  *-xai?tn»'ss.  First, 
its  hulk  or  voiunic  is  nH'iisun-d  anii  indicate  in 
f^lloijs  and  d«'<;inial  y>;irt»  ;  un<l,  ft«*ooniI,  thf  quan- 
tity of  f-ith'T  a)iHoIut(;  al>ohoI  or  of  pnKif-spirit 
whi'-Ii  it  contains  is  in«'a*<un.'d  and  indi<-at<r>l  iniU-- 
j^'iidi-iifly.  Thi;  in''a.siir**iiii'iit  and  n-pstnitiou  of 
thi*  total  hulk  or  quiintity  of  spirit  whirh  iNissi'A 
oviT  is  ohviouhlv  don«r  dip'^-tlv  i»v  the  rr»tation  of 
tlu'  drum,  fiuh  of  th<'  tlin*.-  divisions  of  whii-h  liolds 
*rx;i':tly  live  ;ptllon.s.  Tli*  indication  of  tin-  stn-n«rtli 
of  t\u:   spirit  is  don^"  )iv  a  swininn*r  in  tin*  «-vlin- 

I  «  ■ 

dnt-iil  v«'ss<d  into  \viii<-ii  thf  ah-ohol  first  enters  as  it 
h-avi  "t  the  still.  This  swimmer  is  attached  to  a 
I»*iint«T,  whieh,  in  U-in^^  idirvat*.-*!  and  depressi'd  hy 
til*'  lowi'rin;(  or  risin«;  of  the  swimmer,  a«:cor«lin;;5  to 
the  varyint;  siHM-ifii-  gravity  of  the  lii^uid,  limits  the 
reeijiHieriting  movem -nts  of  a  graduati.**!  tongue  in 
ronn»-etioii  with  the  eounter-work.  Thus,  not  only 
do  thi'  distiller  and  thi-  c-xeisemun  know  at  a  glance 
how  mu<h  spirit  in  total  hits  lie-'u  di>tilled  within 
a  given  time,  hut  liki-wisi*  how  much  proof -spirit 
it  is  ei|iiivalent  to.  -  -  jfcV////<.'c/'. 
Sei-    fdso    Ijgllh-MKTKU. 

Al  'cove.  ( A  rrh  iUrt  u  re.  ^  A  nvess  sei  laratetl  from 
a  main  ehiunlN'r  hv  eolumns,  ant»-,  and  lialusters. 

A  n-ci-ss  in  u  rrM»m  for  a  iM-d  or  for  .'•eats. 

A-lemlsic.  Thi*  luad  or  mp  which  is  placed 
u|M>n  the  euiurhit,  and  whieh  cliseharg»'S  hy  its  U*ak 
into  the  reej'jvi.T.  The  cu'urhit  cuntains  the  lijpiid 
to  Ix*  di.stilled,  and  the  ali-mhie  is  luted  thereto  to 

Fig.  133. 


Al*  mhir, 

{»r»'Veiit  tljf  esi:i|K'  »>f  vajMir  whieli  \*i  raised  liy  the 
ir:it  «it' the  liri>,  iin'l  is  cMndii'-ti-il  to  tli**  n'l-cjver  to 
Ih-  i-ondiMiHi'd.  Siim<'  ah-inhjcH  have  an  a|N-itiiri'  in 
thi-  ih'ad  to  aihiiit  niiitciial  to  the  retort.  wIh-u  the 
htopiM-t  is  ti'ni]H>tniiIy  n-inovi-ii. 

W  •'  iiri-  indi'hti-il  to  tin-  Arahs  for  this  Mp)ianitiis 
aip)  it^^  nanii'.  /o/ininH,  who  tl<iniiH)H-d  alioiit  .\.  1). 
.piM,  di  •>•  lilH'd  the  i>p(|-ation  ot  ptiiitying  >iati-r  hy 
di^lill:ilion. 

Pj.ir.ti.  till'  ^ii-at  Aiahian  <)M-niist,  alNiiit  A.  1>. 
S7'>  •tisriivi-ii-il  liitrii'  m  iil,  whi>  h  he  ohtaineii  )iy 
thf  diotillatioii  in  a  n-toit  of  < '\  puis  vitriol,  alum, 
anil  saitpi-ti-r.  Il<-  ohtaiiii-d  aqua  M-;;ia  hy  thi-  ail 
ililioii  of  sd  luiiiiioniai-,  and  no  dotiht  felt  that  in 
oht.tiuiu:;  a  <4o|\i'nt  of  ^oM  hi-   had  disi-oirn-ii   thi- 

Iiin^  i|i-iiiri|  tini'Hiti  /Htftifn/r. 

IMi.i/is,  till'  .Viahian,  InUII  St'iO,  nhlajned  ahsiiluti- 
al'oliol  hv  distilling  spiiits  of  \Mni'  with  iniii  klinn-. 

Al  hllil    Itrt  liil.    of   till'    same    prople,   dlNtJlli-d    to 


gether  an  extrai  t  of  urine,  clay,  lime,  and  powdend 
charcoal,  and  ohtained  phosphoms. 

A  UiMd-itUmbic  U  one  hkviog  a  capital  vithae 
rostninL 

A-len'^on  Lace.  Also  called  blende.  A  Tari«tT 
of  lai.c  fur m I'd  of  two  thrcadfi,  twisted  and  vorkcu 
to  i<  hexagonal  ni*'>}i. 

Ahiiron  j.oitit  is  fornie<l  of  two  threads  to  a  {'iUar. 
with  oi-tagonal  anil  Mjuare  meshes  altematelv. 

Al'eu-rom'e-ter.  The  name  eiven  to  an  instn- 
mint  invi-ntrd  aliout  IS 49,  by  M.  lk>lanil,  a  Pariiiii! 
Iwker,  for  determining  the  quality  of  th«  gluten  b 
did'en-nt  s)Nt*im«'ns  of  wheaten  flour,  and  th<ir 
consi-^juent  adaptation  for  hread-niaking.  A  tube 
of  a^iout  six  inches  in  length  is  divided  into  two 
luirtii,  of  which  the  smaller  one,  aliout  two  ineh««  in 
length  and  holding  a  given  amount  of  gluten,  ii 
»;rew«*d  on  to  the  longer  tuK*.  whi<.'h  is  fitted  witk 
a  piston  having  a  graduated  stem.  Tlie  apjiaratiu  is 
then  exjx^ed  to  a  mcMlerate  degree  of  heat,  when  the 
gluten  fxiand.s  forcing  up  the  piston,  the  amount 
of  I  x]Ntnsion  In'ing  indirated  by  the  distance  the 
stem  ]»rotruiles  fnan  the  tube.  It  was  found  thst 
gluti'U  obtaineil  fixtm  ih»ur  of  goo<l  quality  wotdd 
exiNiml  to  four  or  five  tinii\s  its  original  bulk,  and 
had  the  smell  of  wann  Im-ad,  while  that  of  bad  flour 
liccame  vis4'itl,  with  a  tendi-ncj'  to  adhere  to  the  tube, 
and  in  some  instances  emitting  an  unpleasant  odor. 

All-dade.  {(tpticnl  Insir.)  Tlie  movable  ann of 
a  graduated  instrument  carrying  sights  or  a  telescope, 
by  which  nn  angle  is  measured  from  a  liase  line  ob- 
s<*rv<Mi  thiough  the  stationaiy  or  level  line  of  sigfatx. 

I'sed  in  theodolites,  astn»labe8,  deniiciix'ie»,  and 
numerous  other  angulometers. 

A-lign'ment.  {Emjinccring,)  The  ground  pita 
of  a  road  or  eaitliwork. 

Allca-lim'e-ter.  The  object  of  this  instrument  is 
to  asi'i'rtain  the  value  of  the  alkalies  of  eommert^e.  It 
was  invi'iitnl  hy  Dr.  Tn',  al>out  181«,  or  bv  3lr. 
Ih-M-roizelles,  and  consists  essentially  of  a  graduatfd 
tulH*  elosi'd  at  one  end,  each  graduation  correspond- 
ing to  a  sulticient  quantity  of  sulphuric  or  other 
acid  to  ni'Utmlize  a  given  lunount  of  pure  soda  or 
{lotiuih  dissolverl  in  watiT.  The  stn-ngth  of  the 
alkali  Ls  inferred  from  the  amount  of  acid  nrouiivd 
to  neutralize  it. 

The  inMnimcnt  n«'ommended  by  Dr.  Fandar 
consists  of  a  burette  su)>porte<l  uiK)n  a  foot  ani 
giaduated  into  one  hundred  eipial  ]iarts, 
the  sjuiee  Is'twi'i-n  etieh  two  of  the  divis- 
ions iM'ing  capable  of  containing  ten 
grains  of  distilled  water.  The  ujqHT 
|Kirt  of  the  inMrunient  is  ^hajM'd,  as 
shown  in  the  ligure,  for  the  convenient 
intMNlui-tion  (»f  the  test  acid  and  its 
Nuhsiquent  di'livery  in  dnqw. 

Ti»  employ  it  for  estimating  the  amount 
of  i-ai'lHUiat«-  of  ]Mttash  in  any  siuiqde  of 
iN-arlash,  Miigh  out  1<H>  grains  of  the 
ash.  disH4ilve  them  in  l>oiling  water,  so 
that,  when  ciKil,  thi*  mixture  has  a  sjk^- 
I'ilie  gravity  of  l.TJiIs.  Filter  if  neecs- 
saiv,  anil  tiiigi*  blue  with  infusion  of 
litmus  ;  then  till  the  alkaliuK'ter  to  G5 
with  till-  tent  acid,  ililutiiig  with  water 
to  o  ,  ami  adil  thf  diluted  ai-id  gnid- 
uall\  and  eautioitvly  until  the  reddfuing 
«l!f<  t  is  juinluifd  U|ti»n  the  diss4ilve<l 
''iiiiijili-.  riif  ntiiii)M-r  of  nifasun-s  of 
ni'iii  ii-quiii-d  ri'pri-s««nts  tin*  |K-rcentagi» 
o|  i-arlHiiiatr  of  jHitash  in  the  sample. 

To  i-'itirii.iti-  till-  aiuounf  of  ]H>tasli  ron- 
liiiiiiii  ni  ill'-  >aiiiple,  i-ithi-r  as  niustii* 
iHitiith  ••!  I  .iilHiiinif  of  |Hitash,  till  the  alkalimeter  to 
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ALL-ALONO.  b 

to  with  the  test  acid,  the  100  tneasurpa  being  again 
made  up  with  water.  The  number  of  liivisiona  of 
ibh  dilute  acid  required  to  neutralize  100  grains 
of  the  aaniplo  will  correspond  to  the  proportion  of 
pure  potash  in  the  samiile. 

For  the  detenniuation  of  carbonate  of  soda,  the 
allcalimeter  must  be  Riled  to  54,6  with  the  test  acid, 
which  mnst  then  be  used  na  before.  For  the  esti- 
mation of  caustic  soda,  the  operator  will  require  to 
fiU  the  instrument  to  23.1.     The  number  of 


n  both  coses  correspond  to  the  percentages 
of  caiutic  or  carbonated  alknli  required. 

jjl-a-long'.  A  bookbinder's  term  to  denote  that 
the  EcKing- til  rend  pas.vs  fi-om  end  to  end  of  the  fold, 
or  directly  between  the  distant  points  of  punetura- 

Allege.     (Fr.)    A  ballast-boat. 

Al-lett«'.  {ArchilKt-mc)  A  wing  of  a  building; 
a  buttress  oi'  pilaster. 

Alley.  {Printing.\  The  compositor's  standing- 
placr  lielB'Pcn  two  opposite  frames. 

AJ>loy'.  An  alloy  is  a  combination  by  fusion  of 
two  or  more  metals,  as  brass  and  zinc,  tin  and  lead, 
HilTer  and  copper,  etc. 

Many  alloys  are  composed  of  definite  chemical 
proportions  of  their  component  metala,  whilst  in 
others  the  metala  unite  in  any  proportions. 

The  best-known  and  jwrhaps  the  most  generally 
nseful  alloy  is  brass,  which  is  fonned  by  the  fusion 
together  of  copper  and  zinc. 

The  Colossus  at  Rhodes  was  said  to  have  been 
constructed  of  brass  B.  C.  288.     Bronze  is  a  much 
more  ancient  alloy  than  btH-ss,  and  has  been  known  I 
from    a    very  remote   antiquity.     See    Brass   and    ' 
Bhome.     All  alloys  are  opaque,  bave  a  metallic    , 
luster,  are  more  or  less  elastic,  ductile,  and  malleable, 
ami   are  good  eonducton  of  heat  and  electricity.    ' 
Those  consisting  of  metals  of  very  different  degrees 
of  fusibility  are  usDally  malleable  when  cola  and   < 
brittle  when  hot.      Metallic  compounds  containing 
mercury  are  amalgana.     Metals  do  not  unite  indif 
ferentiv  with  each  other,  but  have  certain  afiinities  ; 
thus  silver,  which  will  hardly  unite  with  iron,  com-    ' 
bines  readily  with  gold,  copper,  or  lead.    Alloys  are    j 
generally  harder  and  leas  ductile  than  the  mean  of 
Uieir  constituents,  and  their  specific  gravity  is  usu-    i 
ally  either  grealer  or  less  than  this  mean.     (See  Ta- 
ble.)   The  melting-point  of  alloys  is  usually  below   i 
that  of  either  of  the  simple  metals  composing  them  ; 
thus,   an   allov  of   8   Jiarts  bwmuth,   5  lead,   and   ' 
S  tin,  fuses  at  the  heat  of  boiling  water,  or  212*.    ( 
See  Fusible  Alloys. 

Tliey  very  frequently  possess  more  tenacity  than    ' 
their   constituents   would    seem    to    indicate ;    thus    , 
an  alloy   of  12   parts  lead  and   1    part  zinc  has 
double  the  tenacity  of  the  latter  metal,  or  about  six    ' 
times  that  of  lead. 

They  are,  in  general,  more  easily  oxidized  than    j 
their  component  metals.     An  alloy  of  tin  and  lead 
imites  with  oiygeu  so  readily  as  to  take  fire  and    , 
bum  when  heated  to  redness, 
fcrv  slight  modi' 

erties  ;  brass,  containing  two  or  three  per  cent  of    , 
lead,  is  most  readily  turned,  but  works  badly  under  ■ . 
the  liammer,  wliih;  that  of  the  best  quality  for  ham- 
mering is   not  turned  with   facility,  owing  to  its 
tomchness.  i 

'The  precious  metals,  when  employed  for  coin  or 
jewelry,   are  invariably  alloyed   to  increase  their    '■ 
hardness  ;  the  degree  of  fineness,  or  proportion  of   , 
pure  metal,  being  usually  estimated  in   carats  or 
twenty-fourths.      In  this  case  the  term  "  alloy  "  is  L 


^>u'l^v!!l.l^ 

dii'  Kritish  stundai-d  for  gold  is  22  parts  pure  gold 
mill  2  parts  alloy,  or  *2'J  cBiats  fine  ;  for  surer,  222 
parts  pure  silver  and  18  [larts  allay. 

The  alloy  for  gold  is  an  indefinite  proportion  of 
silver  and  copper  ;  that  for  silver  is  idways  copper. 
The  standard  for  silver  plate  is  the  some  aa  for  coin  ; 
that  for  jeweler's  gold  is  18  carats,  lint  for  eome  pur- 
poses the  fineness  is  reduced  to  12  and  even  9 
carats  ;  silver  is  used  for  the  alloy,  and  copper  may 
be  Bdd<-d  to  heighten  the  color. 

Silver  and  polladiuai  unite  in  any  proportions,  and 
it  bas  been  found  that  this  alloy  is  not  so  readily 
tarnished  as  silver  ;  it  has  been  used  for  the  gradu- 
ated scales  of  mathematical  instruments.  Platinum 
has  been  used  with  silver  for  similar  purposes,  hilt 
requires  greater  (---  -■-'-'-- '-    -'     -  -  <  i- 


Steel  is  much  improved  for  cutlery  by  being  al- 
loyed with  about  ^g  part  of  silver  ;  it  is  also  im- 
proved by  j^  part  of  platinum. 

From  one  to  two  per  cent  of  rhodium  has  also 
been  combined  with  steel,  with  excellent  results. 
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An  KngliHh  work  'tf  l>53  cit<-s  the  arMition  of 
on**  to  two  i>»T  rr-nt  of  iron  to  bra&s  to  giw  str»-njith 
an'I  *^>UfiTouitW'iin ;  and  furthf-r  statf^  that  '*  largi* 
jnin-s  hirjf*'  wrn-ws,  prr*j;«'ll«T-vtin*-s,  mill-bra&'i**», 
rail"v.,y-N-arin^,  lielhj,  and  olh'-r  articlng  an*  niadr 
of  a  in^'tai  in  which  co|>|Krr,  zinc,  tin,  and  iron,  all 
tak»-  iiart." 

{BrtiKM.)  Tlie  alloys  of  onjijMT  and  zinc  retain 
thf'ir  rnal leal >i lit V  and  ductilitv  wh^m  the  zinc  is 
not  ii\fi,\i'  t}iiitv-lhr»f«*  to  fortv  i»*:r  <:<"nt  of  the  allov. 
\Vh«'n  th<*  zinr  is  in  exress  of  tliis  a  t-n'stalline 
rhararti-r  U';nn.s  to  pn'vail.  An  alloy  of  1  tx^pjier, 
2  7Ai\i\  may  )»«•  cnimhleil  in  a  mortar  when  cold. 

Yellow  hrass,  that  fih.-H  and  turns  w^-ll,  may  con- 
Bi«t  of  co[Ji;<'r  3-2,  zinr  1*  to  1*^.  A  ^Tiiittr  irron<»r- 
tion  rif  zini:  mak«'S  it  hanh-r  and  less  tractable  ;  with 
h*ss  7.\w,  it  is  moru  tenairious  and  hangs  to  the  file 
lik«'  «-o|»|»er. 

Yellow  bnuw  fcoi»jHT  2,  zinc  1»  is  hanh-neil  by 
tln'  addition  of  two  to  three  jnt  cent  of  tin,  or  made 
mop'  inalh'able  by  th»'  same  projjortion  of  lead.  The 
tin  whit«nH it  ;  the  h-ad  r»*<hh-ns  it.     See  HiiASS. 

(Ilnotzt.)  A  <-omjif»und  of  cop]K*r  and  tin.  The 
addition  f>i'  tin  inin-jisfs  th<*  fusibility  of  coj»jK*r. 
Th«*  n*<l  color  is  not  nmterially  allected  by  the 
iuldition  of  5  ]»arts  tin  to  32  cojiiH-r,  which  makes 
enpiii'cr's  bra.ss«'s  ;  it  is  considerablv  whitened  when 
32  I'opjir'r  is  alloyed  with  12  tin,  this  b<'in^  the  limit 
o(  lM'll-nn:tal  ;  and  is  finite  white  when  32  copper, 
1«>  tin,  is  n-arhed,  thisl>ein;;siMTulum  nirtal.  AVlien 
it  has  (M'liM'd  to  S4.*n'<-  fur  pnslucing  sound  it  is 
uw'd  ft)r  reflri-ting  light. 

A  snudl  addition  of  zinc  to  a  bronze  alloy  assists 
in  the  mixing,  and  increases  the  malleability  without 
materially  affecting  tlie  hardness,  b-sid  incn-aw-s 
the  <hutility  of  gun-metal,  at  the  exiw-nse  of  its 
hardness  and  color.  Mr.  Donkin  ]>n)i»r)ses  tluf 
luMition  of  nir'kel.  I)r.  Ure  Huggi.-sts  antimony. 
The  athiition  of  from  two  to  four  fM-r  cent  of  irf)n  t<» 
the  gun-metal  is  claimed  to  makt-  an  extmnely 
tough  alloy.     Sif  (irN-MKTAl. ;  Uuonzk. 

Sir  J.  (ranliner  Wilkinson  mentions  finding  a 
]»n»nze  chisi'l  among  the  chi]»iiings  of  the  limestone 
r'M-ks  in  the  neighbiirh<MMi  i»f  TlieU-s,  where  it  had 
iNfii  accidentally  left  by  the  wrirknien  in  ancient 
times.  It  is  14  ii"'hes  in  length,  diameter  at  the 
summit  1  in«:li,  and  weighs  1  lb.  12  oz. 

ri'siiiM:  AI.I.oYK  iCinitjH^tion  of). 


Holtzaf^ffel's  list  is  as  follows  :  — 
Tin.         Lead.       Kimath. 


541 
j  1  5  ...  ...  511 

441 

37«> 
334 
340 
35« 
8«5 
...  3i  3 

381 
320 
310 

254 

236 

202 

3  122 

Aceonling  to  a  table  arranged  by  Profesaior  P.  H. 
Vamler   Wevde,    the   fusion   (K^ints   of   the   undrr- 

mentioned  atlovs  an*  as  follows  :  — 


1 

25 

1 

10 

1 

5 

1 

3 

1 

2 

1 

n 

2 

3 

4 

5 

6 

4 

1 
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1 

2 

1 

1 

1 

1 

2 

2 

5 

3 

3 

5 

3 

3 

Binnuth. 

Tin. 

Lnul. 

Memuy. 

Meltlmr-pata 

5 

2 

3 

1 

167  -  F. 

4 

■  ■  • 

1 

i 

1S5 

4 
1 

1 

1 

^3 

1               *> 

4 

1 

257 

'               1 

■  •  • 

1 

2S4 

'                           •  •  • 

3 

2 

329 

■  •  • 

3 

1 

338 

Pure  tin     . 

• 

■ 

•          • 

.      42» 

Ture  bi.vnmth 

•                 « 

•          . 

5<»0 

Pui-e  lead 

• 

• 

•          . 

.      617 

A  mon.'  extended  table  of  the  fusible   points  of 
the  onlinnr)*  tnjde  alloys  is  given  in  the  BulUliM 

th  fit  StiriHi  Chiiuiqvc  /  — 
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1 

3 
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4 
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j    I 
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<  MeltiDR- 
!    jioint. 


2 

8 

r, 


7-  >: 


1 
1 


2r»PF. 
212 

199 

210 
l.s» 


Lead 

120 
145 

ir*o 

150 

170 

210 
140 
200 

200 
240 

207 


Tin. 

140 
145 
150 
150 
180 
100 
155 
185 
ISO 
150 
104 


Bi  muth. 

120 
100 

75 

50 

35 

30 

30 

30 

30 

30 

30 


Point  of 
Fnrion. 


130 ' 

140 

150 

100 

170 

180 

190 

200 

210 

220 

180 


C. 


p«iiiitor 

SoUdifkAtfoD. 

1I2T. 

129 

135 

150 

163 

165 

ISO 

180 

ISO 

180 

180 
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j  I  11 1 1  :lV   lAiJLi:  I'l"  rrsiiw.i;  alloys,  —  atomic 

ri:nl'<.»Krii>>i>. 
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J>r.l. 

Till 

1 

1 

4 

1 

3 

1 

•1 

1 

1 

■  1 

1 

I 

Tlie  Ep:>'ptian.s  .«ioIdenMl  with  lead  as  long  ago  at 
!  tlie  time  "of  Thiithnies,  H.  ('.  1490,  the  time  of 
'  MoM.'s.  Pliny  nfers  to  tlie  art,  an<l  says  it  reqaiivt 
'  the  addition  of  tin  for  uw.'  a.s  a  solder.     The   tin 

came  mainly  from  the  Ca.ssiterides  ((.omwall). 
I 

OoLD   AlL4">Y.S. 
I  OoM. 

.  18-oanit  p»bl  of  yellow  tint       .     3«»0 

l^-eamt  ^'olii  of  K'tl  tint         .         3*»o 

10-e:init  ;,'oId    .         .         .  .       3«) 

,  IH-eanit  ^ol»l  nearly  (yelhiw  tint^  20 
;  l(»-eanit  gold  nearly  (re«l  tint)  20 
'  ]l-earatKold  nearly  .         .       20 

I      flold  .^oldei-s  an'  made  from  fyidd  of  the  qualitr  of 
.  the  article,  :-iy  18  or  10  carat k,  to  wliieh  ij  cdded 


SilTer. 

Cnpp 

t;t$ 

54 

42 

78 

6 

13 

7 

5 

2 

8 

11 

11 

s 


■-■-Ion  Uold  illcrnuli 


ALLOY. 

its,  eoinpeii sates   for  the  contraction,   canning  the 

-  alloy  to  retain  the  full  size  of  tlic  mold,  making  the 
lettcre  ahaqj. 

Sometimes,  from  motives  of  eeonomy,  the  neigh- 

-  boring  parts  of  machinei^  &re  not  wrought  ac- 
euralf  1y  to  coirespoDJ  one  with  the  other,  hut  metal 
ia  ])0UK(1  in  to  fill  up  the  internRHJiate  apaee  and 
make  contact.     Antitnony  a  an  essential  addition 

maPB  to  prevent  the  contraction  the  lead 

-  alone  would  sustain,  and  which  would  defvat  the  in- 
tended ohject,  aa  the  metal  woukl  olherwi^  become 
smalter  thoB  tbc  space  to  be  Glled. 


UimJc   Gold 
Plncbbwli 


lilJl 


Sfortln't  Pstent,  Aug.  23,  IBoB 
TioubAo  fMaUf ,  tudtogi,  cop- 
Red  Tamtac 
MKk  BIlTcr  (TducH'i  PstBDl, 

I»6,  tSDElud) 
Uuk  ODlddliirken'i,  patenlHl  Ji 


Ijliii 


WhLtn  Copper  or  1 

•taSont  (ChLniw 
PvkftiDC  (mon  Du 


Uljl     .        .        I  1 
iQSI]lw((brniiU| 


11,3 


Fnr  ch«B  a  fnde  softer 
;■   Bwliun.  iUhI  Ijp™ 

■'    liigniuiilKinMt  tjpia 
I    EnglmU)  .... 


From  four  to  six  per  cent  of  tin  ia  usei 
smaller  types,   and  sometimes  a  small  on 

In  this  alloy  the  ontimony  fiilfiU  another  service 
besides    impoiting  hanlness.      Antimony  expands 
oomewhat  in  cooling,  whereas  lead  contracts  consid-    ' 
■erably  ;  the  antimony  therefore,  within  cerl 


Special  Fokmvlas. 
A  metal  that  expands  in  cooling ;  useful  ir 
defectii  iu  iron  roslmgs  :  — 

Lead  .9 

Antimony     .         .        2 
Bismuth  .         .    1 

Babbitt  metal  ;  — 

Copper  .         .         1 

Rcgulus  of  Antimony    1 


ALLOY. 


&4 


ALLOY. 


prtvfriit  it  from  liuniing  ftvar.  Cft*!  i:  in  lAn.  It 
iihouM  liot  )k  kirpt  hot  on  tii«  fir«  any  lon^r  tlum 
!•»  atjnoluti'ly  «niMrutiaI.  Waah  tbe  box  to  U;  tinD«*i 
witli  Aj^xibol,  tuA  thvn  sfirinklv  povdcrtd  ttl-ammo- 
niii/:  on  it ;  hold  it  ov<rr  the  firv  until  the  tMiat  fiues, 
th«;n  plunge  it  in  inelt«^  tin.  All  i«rta  not  to  be 
tinu4^i  »iu»»t  be  waj»h<r<i  with  rlav.  jJarut«  of  zinc, 
that  in,  ziu*:  <;ut  with  niuriati*:  a«:M,  may  be  em- 
jfloytii  in^t*^t<l  of  the  ammoniac,  where  it  can  be 
obtAini-*!.  \Vh«'n  the  U>x  in  tiune<l  it  will  take  the 
lifibbiit,  but  it  muKt  be  pretty  hot  btrfore  the  Bab- 
bitt iH  ]tfmr*i*\  in. 

babbitt'h  KuKli»h  Patent  gives  the  proix>rtionB :  — 

Tin         ...     50 

Antimony  .         .     •>    5 

Copjier  ...       1 


JoHNSToy's  patent,  Norember  36^  1867.  For 
dc-ntal  aie«  :  — 

.Sodium  or  |^«tassiiiin,  or  an  animlg»in  of  dtlm, 
is  abided  to  mep.^'^irT  to  facilitate  its  miion  with  si)- 
rer,  tin,  cadiLinTn,  platinnin,  etc. 

Br-^xdek's  patent,  FebniaiT  12,  1S67.  For 
roo£ng :  — 

Lnl  .75 

Zino  ...         25 
are  made  into  an  ingot,  coated  with  pure  tin,  and 
rolled. 


Bratton's  patent,   Angnst  6,    1S67. 
IkXs  :  — 

Tin ....     4 
Zinc     ...         1 


For  eve- 


Birkholj/k  metal  :  — 

Caitt-iron  .         .     2  lbs. 

Cliarcfjal  .  2  oz. 

are  heated  in  a  crucible  to  a  white  heat :  add  thereto 

Copjier     .  .60  lbs. 

Heat  till  lioth  are  melted  together,  then  add 

Ikirax  .     4  oz. 

Zinc      .         .         .       38  Iba. 
making  100  jxiundft  of  the  composition. 

These  are  the  materials  ana  almost  exactly  the 
prrijiortions  of  the  Austrian  Xavy  gun-nytal.  Se»; 
Hiujnzkk  and  Bhakdeh  with  the  Addition*  of 
Iko.v  (p.  61). 


Taylor's  patent,  January  S,  1S67.       For  aaboti 
of  iiroj»rctil«  :  — 

Lead  .4 

Tin      ...         1 
for   mo'lerate    tharprs.     Tlie   tin    is    iDorpaaed  for 
heavit-r  charges  and  projectiles  to  the  extrnt  of 

Ix-ad     .  .120 

Tin  ...  7S 

With  projectiles  of  3O0  11«.  and  over,   3  Iha.  of 
Cf>p]ier  are  addeil  to  the  alloy  for  a  sabot. 


Dinhman'h  metal  for  journal -boxes,  patented  Fel>- 
ruary  27,  1866  :  — 

Copjier       .                  .     1  lb. 
Glass     .                  .         4  oz. 

l^rax 

1  oz. 

PniMiiate  of  Potash 

i  oz. 

Ia^hI .... 

b  oz. 

In  his  patent  of  Ortolier  l.'J,  1807, 
suljstituted  for  the  8  oz.  of  lea* I. 

1  oz.  of  tin  is 

An  alloy  of 

Silver      .  .         .80 

Platinum      .  .         20 

rcsiats  the  tanilshing  action  of  sulphur. 

Babov  WKrrKisxTKDi'M  alluy   for  sheathing  for 
shiim:  — 

I>*n«l       .  .    100 

Antiiiionv  .  .           3 


Kennf.m.v'm  |«itiiit,  .Manh  31,  1^03.     For  horse- 
shoes :  -  - 

Aiii<-ri<:iii  ^'lnirr(»sil  Ir«m      30  ll)s. 

Boiif  ijiint         .         .  .4  oz. 
Muii;.'jii»fw  .                  .         2  •' 

K<iioi-viiiii«li*  of  Potnsli  .     1    ** 
Ibtlliitite       .           .           .  1    " 

\V.,lli:iiii  .  .  .      7    " 

irirltnl  iiml  <'<i''t  in  hioMh  i>f  the  riMjuinMl  shape. 


Two  new  alloys  of  tin  and  lead  are  described  in 
a  rec<'nt  French  publii*ation.  While  containing  le» 
tin  than  is  u»eil  in  common  pewter,  they  are  said 
to  {losMfss  most  of  its  advantages  They  are  not 
acteil  u]M»n  by  vinegar,  sour  wine,  or  salt-water.  The 
first  is  made  by  melting  1  {xirt  of  tin  i^vith  2. 4  fiarts 
of  lead.  The  lead  is  rin»t  nielteil  and  frkimnied,  then 
the  tin  is  addetl,  and  the  mixture  is  stirre<l  continn- 
ally  with  a  wo^Klen  stick  until  it  begins  to  cool,  to 
pn'vent  the  lead  from  settling  to  the  bottom. 
This  mixture  has  the  density  of  9.64,  and  its 
melting-iHjint  is  320'  ¥&h.  It  may  lie  rolled 
cold,  and  the  jilates  do  not  crackle  whon  bent.  It 
takes  a  ver}*  goo<l  {'Olish,  and  tarnishes  but  little  oo 
exj>osure.  It  will  mark  pajK^r  like  leail,  and  is  so 
s<^it  that  it  may  Ix'  scrntdii^d  with  the  nail,  bot  it 
will  not  foul  a  saw  or  Hie. 

The  seroml  alloy  is  made  by  melting  together  IB 
the  same  way  1  i>art  of  tin  with  1.25  imrts  of  lead. 
This  alloy  is  less  elft.stic  and  harder  than  the  fore- 
going, it  is  rather  brittle,  K*^  malleable  than  the 
former,  ami  fills  up  a  Hie.  Neither  of  these  alUi^ 
was  uct'-^I  on  by  Ixiiling  with  noetic  acid  for  half  an 
hour,  and  standing  in  the  acid  for  twenty-four  hours 
longer,  nor  hail  .salt-wntcr  any  action  upon  them  : 
hence  they  may  be  useful  for  some  kinda  of 
utensils. 


VIGOUROrXS   AlAXtY  FOK   nEF.R-TAPS. 


Alloy  for  or^'an-pijMs  :  - 
I.<'iiil 
Tin     . 


50 
25 


For  the  t>oily 
Or  .        « 


Tin. 


7«5 
715 


Antimonjr. 


NIrkd. 


1»5 
176 
215 


18 
70 


IJfinoN'M  pjiiint,  Fi'bniarj-  12,  18fl7.      For  plow- 
Nlian*N  :    - 

<'«»p|»'r  .  .  .14 
Tin  .  .  .  14 
Zirn'  .  ,  .77 
Antimony  .         .  3 

1««'U<1        ...         1 


Cock -metal  is  an  alloy  of  cop]>cr  and  of  lead  for 
faucets.  

Metallic  injection  for  anatomical  ])reparationa : 

liisniuth   .         .         .1 
Ia'iuI     ...  1 

Tin  .1 

with  the  addition  of  a  small  amount  of  mercaiy. . 
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ALLOY. 


Hackekt's  patent,   Way  17,   1864.     For  kDob& 
tad  haidware  :  — 

Copper  .         .3 


;r'3  patent,  August  14,  V 


Bismuth      .         .         .       i 

Hood's  allov  for  ship's  bolla  (England.  1844) : 
Copi)or  .         .40.4 

Zinc       ...  3.a 

Lend  .         .         .    lfi.5 

Antimony       .         .  5.1 


'k  box  metal  for  bearings  (Engl,  1S19)  :- 


{Oreide.)     An  analyaia  of  this  new  compound  by 

a  German  chemiat  gives  the  following ;  — 

Copper      .         .         .79.7 

Zinc      .         .  13.5 

Nickel  .         .      6.09 


Tin  . 


The  two   latter  he  regarded  aa  more  accidental 
ingredients. 

According  to  another  formula  oreide  consists  of 
Pure  Copper  100 

Zinc  or  (preferably)  Tin   17 
Magnesia 


Sal- 


.  3.6 
1.8 


See  Oreii>f., 

An  alloy  for  silver  coin,  etc.,  upon  which  pxperi- 
ments  have  been  made  in  Franee,  and  which  is  said  to 
render  the  metal  more  homogeneous  than  the  com- 
mon alloy  of  pure  copper,  lesa  liable  to  be  tamishi'd 
by  Rulphuretcd  hydrogen,  and  which,  when  tough- 
ened by  continued  rolling,  may  be  restored  by  sinl- 
ple  heating,  ia  as  follows  ;  — 

Copper  .S3 

Zinc  ...         72 

To  be  added  to  Silver     .   835 


Mageb's  allov  for  moldboards  of  plov 
ber9,  1871. 

Copper  .... 

Tin    . 

Zinc       .... 


Septem 


m  bronze,  consisting  of  copper  BO,  alumin- 
ium 10  per  cent  (by  weight,  we  suppose),  has  been 
stilted  to  have  thu  strength  of  cnst-steel ;  a  state- 
ment apl>arently  confirmed  by  Mr.  Anderson  of  the 
Royal  Gun  Factory  in  England,  and  by  the  experi. 
mcnCs  of  Mr.  Monn,  Nanterre,  where  it  was  found 
that  the  tensile  strength  of  this  mutal  is  of  5,328 
kilogrammes  to  the  square  centimeter.  At  the  same 
time  a  very  important  point  wbs  determined,  — the 
transverse  strength  or  resistance  to  being  bent. 
This  was  found  to  be  for  brass,  2,22;  gun-metnl, 
0.15  ;  aluminium  bronre,  0.05.  That  U  to  say,  thr™ 
equal  bar^  of  these  diffi^rent  meLils  were  fastened  nt 
one  end  bo  aa  to  be  perfectly  horizontal,  a  certain 


equal  wi?ight  was  placed  at  the  free  end  of  each  bar, 
and  ibe  rsBult  measured  by  im  instrument  for  that 
purpose.  BnisB  t)eut  at  2.22  di'grees  of  the  instru- 
ment, the  other  metals  us  indicated  above,  thna 
showing  the  resistance  of  aluminium  bronze  to  be  44 
times  greater  than  brass.  The  trunsverw;  strength, 
the  resistance  to  permanent  flexion,  resistance  Ui 
friction,  and  tlie  aup'rior  resistance  to  oxidation  dis- 
played  by  this  niutnl,  althouuli  the  latter  quality 
has  not  yet  been  accurately  determined,  admirably 
qualify  it  for  di'licate  mechanism  and  nlso  for  por- 
poses  where  liardcned  slecl  was  entirely  employed. 
The  tenauity  of  this  alloy  is  astonishing,  and  ia 
hardly  eqiialled  by  any  other  metal  ;  it  is  more 
difficult  to  cut  than  gold  or  brass,  but  the  cut  is 
veiy  clean  and  smooth, 

'The  alloy  of  iridium  and  osmium,  called  iridoa- 
miat,  is  the  hanlest  of  all  alloys,  and  is  used  for 
pointing  the  Hawkins  "  Evit lusting  Pen  "  (English). 

MicloQ,  of  Paris,  projioses  a  new  alloy  for  Iho 
manufacture  of  all  uictallii-  art  teles,  —  bells,  huimners, 
anvils,  rails,  and  non-cutting  tools.  The  ailoy  con- 
sists of  fwenty  parts  of  iron  turnings  or  tin  waste, 
eighty  ports  of  steel,  four  parts  of  manganese,  and 
four  puis  of  bonuc  ;  but  tliese  propoiliom  may  ho 

When  it  ia  deated  to  inci-miae  the  tenacity  of  the 
alloy,  two  or  tliree  paiis  of  wolfram  art  added. 
When  the  cupola  ia  ready,  the  iron  and  slee!  are 
poured  in,  then  the  manganese  and  boraii,  and  tho 
vessrl  is  filled  up  with  coke. 

A  number  of  other  alloys  are  known  and  used, 
including  same  of  Eastern  origin.  The  latter  are 
generally  of  little  practical  importance,    ijacb  an  — 

Aunim  Muaivuin,  same  aa  Mosaic  gold. 

Clinquant,  same  as  yellow  copper  ;  Dutch  gold. 

Caracoly,  comjiosed  of  gold,  silver,  and  copper. 

Calin,  a  Chinese  alloy  composed  of  lead  and  tin. 

Electrum,  an  ancient  nlloy  of  gold  and  silver. 

The  follon-iiig  table  alforda  a  ready  means  for  tha 
inversion  of  decimal  imtportion  into  divisions  of  tha 

Siound  avoirdupois.     The  proportioua  of  metals  is 
iminlaa  for  alfnvs  are  Gometiiues  atated  to  one  war 
■  the  other. 


AlA/f'i 


m 


JLLLOY. 


4/Abf^^.'. .-':   v/y#;  ;i.-*;r  V/  >yjxu.:  f/rof^/rtioa-s  or  by 


WKfAM. 


4  '•*M''i>-ffr./«'^'i'> 

'  '»!»  ^  ' 

■  Hi'i/  '»*■•* 
\|»  f»  'If/  'ff'/tl*  •», 

'I'lfltHi/li'irn 

ll'itflflKffI 

H  I'llWiffi  . 
TJii 


f/0f 

Tt<¥i 

hif  11/  fri'M/U- 

•  ■  ■  • 

4» 


2//; 

•;7I2 
17*; 

7X/7 

y4% 

>i27 

II ;{ 

21.0 

II '> 

I'M 
7  2H 
«J1 


U70 

«•; 

2f77 
710 

2H. 
27  7 

af/2/» 

.2I#Ji 

r/i.2 


Kof  It  iri'iK'  rorfijil*'t>r  li4t.  ^•'-  AfoMi';  Whi<;iiiH  OK 

Ml  I  M.-t  ,    Ml- 1  A  I.:. 

M'f»V9  iif  Ktftiltf  Hft*nfi*  Urnnt'i  ihiin  Ihf  MniH  nf  lluir  Com- 


'■'i|ij»<-r  «»i  I  Ziii';. 
'■'»)i(r-f  .in  1  Till. 
''ff|fjK-i  (III  I  I'.ilhi  li'iiii. 
'  o|i|f«-i  iiirl  Iti'tMiitli. 
'''>|i|M-i  iiri't  Ant.iiii  Miy. 

l/<-<i'l  :ili'i    hlHIll'ltll. 

l^-ii'l  (iifi  Aiitiriioiiv. 

rhit.ll|lllli:ili  i  Molv)>i]f'||IIIII. 

l'iLll>i>lniiii  iiipI  UiHiiiiith. 


(J'fM  'III  I  'fill 
Hold  rill  I  fft4iri'ifli. 
Cloiil  iiii'l  Aiifiiii'fir/ 
OoM  iiii'l  r,.).,|i 
Hiiv«-i  iiii'l  /ill* 
Hiiv'M  fill!  \,  A 
HilvM  HM  I  'Im 
Hilvt-r  III!  I  I'l'Mii  illi 
Hilv<  I  iiirl   AfiMiii'fii/ 

4IIhi/i  A<fi//fif  <i    ftf*'lft'    thni  lit/  infirnv  In  the    Mmn  uf  ihfir 

I  'nn  }litufnl* 


n<lM    Hll   I    i'.t\'"t 

liffl'l  nil  I   Immi 

fi'.j'j    .Ml   I     l.'.l   t 
filll'l    iHl  I    '    Mill*'  I 

iiiiM  iiii'l  lii'hiiiii 

fi'llij    .IM'I     ■«!•  \>l  I 

Mlh  i  I  iKil  '  'i>)i|i  I 

I  '•l|)|H  I    till'i     !'■  '•  I 


Immi  niiit  liiMiiiiitli 
lion  tiiiil  Aiiliiiioiiy. 
Itoii  nil'!  \,»  .1  I 

Till    llllij     l,iMll 

Till  iiiiij  i'lilliiiliuiii. 
Till  iiti'l  Aiiliiii'iiiv. 
N  n  ki  I  MiMJ  \t  I  iiir 
/nil'  mill  Aiiliiiitiiiv. 


( /•'  "Iff/  r  I     Till-  v-iiiou'i  |iro|iiiii imi-i  unil  iijiiiivi* 
t|i|.il|lii  I   ai    lo    III   iliirr  |i'iiii(    iii|i|    }M.ivil\      itn*   I'ol 
|i  I  I   il    lioiii  it   III  illllil  l<'  III   'i'liii    i-i,  th>'    li-it     ittiiiii 
iili'i>       TIm     iititlimr  ir  I,     liii\\'\«i,     iJiM -1       iiiiii   wltiil 

Ul<|t  l\  .  nil  I  llll  «  I  IM  mil-.  Ih'  Itll  iM||||i-i|  jiM  IllMII  llii- 
III     t    lllll       I  i   I  'U    lll'liili    •■III     III'   illlllllllfij     jl'lli*  'i'lii* 

ilill' I  II  •  I  III  till-  III 'I  il'i  iililiiiiH  i|  limii  ililli-M  lit 
!••  itiii  I  iiii  itld'ii  nil  ri  i|i>  •  II' I,  lllll  Itll-  hillv 
III I IV  II  III  ill  *  \  III  I  lllll'  ••liitriiii-nl  I  III  (In  I  nil  ill  III  III 
ill  I'llili  •  i-iiii|iil>il  liv  Miiiili  iiliiiiK.  I'll  il'.ii'il, 
III  liiw.  Ui.iwii,  It  itnliiiil,  lii-iiiiii-,  Ti  lliiiil,  lliiiiiiiti, 
nil  t  lllll  i-i 

Til      ilrltiult  V  (lott    llil'i   tllU'i  llll-ti'll    lull  r  IMHi'il    \illi 

lllll.-  i|  ili-ni  III  I  In  ill  '  Imin  ilit  •  Im   li  11  iiint  niiliiiiii  f 
I  .1  •hll  ^  itll'l   ll>l  •   \  ri  \   I  nil  •III    I  lllll \   illl.'i  li  i|   llli-  r\ii-| 
lit  <  ■  nt   ■  t. Ill-Ill  -III   ill  till  till'  illlii\  1.  I  ->|i   I  I  |ll\    t1l>    III  il.< 
III  .lllll-  lllll- 1,  ulii'it'  llii'  \  ■moil  •  •  nniliiii  itimri  ol  Irnt, 
Itll.    .lllll    li|H  II  llll  ;;i\i'    illi  II     ^.tllilMi     Ir-iilll  I 

h    ii)*|»-<ti-«   III   1ii<    SI  .III!  (\    |m«tili|i>   III  i;ni'    iin) 


§afi'ri'>-ntlT  g»n^nl  rs!^  br  viuch  the 
of  tiloy*  zsaj  h^  satf'rly  inffrmd  fran  those  of  thdr 
•  ■/r.«ti:aent3  :  for  alrhoo^  in  muij  cue^  ^ 
vorkinz  '|:iAiiti'=4  aa*!  a{.>p?«i«iioe  of  an  alloj  ntj 
\0r  Ti-Az'.y  a  iir^n  proportional  bef  «n  the  latnir 
ani  •f:«I;:T--s  of  th-  nr-taU  'tMnfosing  it.  yetinolfe 
ari'l  !.'*?•  |Tiebt  in-tan  >-a  the  «leTiations  are  i  lUMiit^M 
vrill  r»r  !ir^n  by  srvrral  of  the  examples  folloviBg. 

Thus  when  l*^,  a  soft  and  malleable  nvul,  ■ 
cofnlin*r<l  ^:h  antimony,  vhit-h  is  hardv  brittle,  ad 
''r>!?ta!lin*-,  in  the  pr*-'portion»  of  from  tm»lTe  tt 
fifty  j<irts  of  lt:^i  to  •ju^-  of  antunony,  a  lIciiHe 
alloy  Ls  obtain*^L  n-^mhlim;  l«ad,  but  comevbit 
hani*rr,  an* I  whi'h  is  rollrd  into  shetOs  tor  sbcil^ 
in(?  .shijiA.  Six  jcirts  of  Irad  and  one  of  antimoor 
arn  u.se<l  for  th'*  Ijirge,  soft  printers*  types,  whica 
will  U-ij'I  slightly,  but  are  consiilerably  harder  thai 
t)i«'  fort-i^oing  :  anil  three  jiartA  of  lead  and  oor  of 
antinKiny  an*  eniiiloyefi  for  thf  smallest  types,  that 
an;  ver>'  hard  and  brittle,  and  will  not  bend  at  all ; 
Mritiiuoiiy  Y^ing  thi*  nton*  i-xiM-nsive  metal,  is  used 
in  til"  ^n^'iIletft  quantity  that  will  suffice.  The 
ditl'>'n-n<.-e  in  siK-t.-iHc  gravity  between  lead  aad 
antimony  <;on5itantly  interfen-s,  and  unless  the  type- 
rmrtal  is  frequently  stirreil,  the  lead,  from  being  the 
li«*avir-r  ni<*tal,  sinks  to  tlie  bottom,  and  the  soti- 
niony  is  disprofiortionally  use<i  from  the  surface.  la 
the  uliovc  examples,  the  ditferences  arising  fraa 
the  pro]iortions  ap{N'ar  intelligible  enough,  as,  when 
the  sfift  lead  jiH'vails,  the  mixtun*  is  muoh  like  the 
lead  ;  and  as  the  hanl,  biittle  antimony  is  incieasrd. 
the  alloy  beeomes  hardened  and  more  brittle  ;  with 
the  j»roiM>iiion  of  four  to  one,  the  fracture  is  neithrr 
leluetunt  like  that  cf  lead,  nor  foliated  like  anti- 
iiiony,  but  assumes  ver>'  nearly  the  grain  and  color 
of  some  kinds  of  steel  and  east-iron.  In  like  maa- 
ner,  when  the  tin  and  lead  are  alloyed,  the  former 
iiietal  imiKiiis  to  the  mixture  honie  of  its  hardnesi^ 
whiteness,  and  fusibility,  in  proiiortion  to  ita  quan* 
(ity,  us  seen  in  the  vaiious  qualities  of  |»ewler,  ia 
whie.li,  however,  ropper  and  sometimes  zinc  or  anti- 
iiiony  iire  found.  'Ihe  Minie  agn'ement  is  not  alwaji 
met  \\ith  ;  as  nine  ];arts  of  eopiM'r,  wliich  is  red,  and 
one  |Nirt.  of  tin,  wbirh  is  white,  l>oth  very  malleable 
11  lid  diietiie  metals,  make  the  tough,  riffid  metsl 
used  in  bnisn  ordnance,  from  which  it  olitains  its 
moileiii  iiiime  of  gun-metal,  but  which  neither  admitt 
of  lolling  nor  dmwiiig  into  wire  ;  the  same  alloy  is 
dem'iilped  by  IMiny  jw  the  solt  brmize  of  hia  day. 
The  rotitiniiiil  ndditioit  of  the  tin,  the  aitfler  ntHni^ 
pii>i|iiri-.s  :i  gradtiul  iiieieiise  of  hniilness  in  the  mix* 
hue  ;  \\itli  nlMiut  one  sixth  (.f  tin  the  alloy  assumes 
it'i  iiiavimuiii  liatdness  consistent  with  its  application 
li>  nierliaiiii'iil  ti.ses  ;  with  one  fourth  to  one  third  tin 
it  iHMoiiies  highly  ciiistie  and  sonorous,  and  its  briU 
lli'iiess  lather  than  its  hardiu'ss  isgivatly  increased. 

Whi-ii  till*  rop|M  r  1  iM'omi's  two  parts,  and  the  tin 
line  pait.  the  alloy  is  so  hard  as  not  to  admit  of  be- 
lli;^ lit  with  stei]  tools,  but  (Tumbles  under  their  sc* 
timi  .  will  n  '.tiuck  with  a  hammer,  or  even  suddenly 
wiiiniiil,  It  llii's  in  pieces  like  gloss,  and  clearly 
■ilmw.  a  st  I  mi  lilt*  lii^lilv  irystalliiie,  in8t(*ad  of  mal- 
Iniblc  The  alloy  has  no  tiure  of  the  Ti\l  oolor  of 
the  iir^ipn.  but    it    is  quite  white,  sUMVptible  of  aa 

I  xqiiLiii'  |Mili-.li.  lllll.  Ining  little  <Usp<vM«d  to  tamiah, 

II  i-i  niiiit  |Milc.il>  aihipii>tl  to  the  ndlecting  specn- 
liiiiii  id  teliNiojNs  and  oilier  instrumonts,  for  which 
pill  po>4i-  it  iH  almie  iiti'd 

»"iip|Mi.  whiii  I  onilniietl  in  the  siuiM»  proporti<ma 
Willi  a  ililh  lent  niii.il,  .iImi  light-eolon'd  and  fusi- 
bli',  n.inii'h.  two  pulls  nf  cop|N-r  with  one  of  zinc 
^whiih  t.itiii  nil  till  t.  .it  .1  bluish-white,  and  co*s- 
t.illiin ,  whu  i-i  hit  ti  \i-i\  duciili'^,  nunkes  an  alior 

III  i-nltitlx     iip|H>Hite    «li(ii:utt-r    to    the    apecnlnm 
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metal ;  namely,  the  soft  yellow  brass,  which  be- 
comes by  hammering  very  elastic  and  ductile,  aud 
is  very  easily  cut  and  filed. 

Again,  the  same  proportions  —  namely,  two  pai-ts 
of  <^opper  and  one  of  lead  —  make  a  common  inferior 
metal,  called  pot-metal,  or  cock -metal,  from  its 
employment  in  those  resjiective  articles.  This  alloy 
is  much  softer  than,  brass,  and  hardly  possesses 
malleability  ;  when,  for  example,  the  beer-tap  is 
driven  into  the  cask,  immediately  after  it  has  been 
scaldfd,  the  blow  occasionally  breaks  it  in  pieces, 
from  its  reduced  cohesion. 

Another  proof  of  the  inferior  attachment  of  the 
copper  and  lead  exists  in  the  fact  that,  if  the  molds 
are  opened  before  the  castings  are  almost  cold 
enough  to  be  handled,  the  lead  will  ooze  out,  and 
appear  on  the  surface  in  globules.  This  also  occurs 
to  a  less  extent  in  gun-metal,  which  should  not  on 
that  account  l)e  too  rapidly  exposed  to  the  air ;  or 
the  tin  strikes  to  the  sarfcuXj  as  it  is  called,  and 
makes  it  particularly  hard  at  those  parts,  from  the 
proportional  increase  of  the  tin.  In  casting  lai^ 
masses  of  gun-metal,  it  fivquently  happens  that 
little  hard  lumps,  consisting  of  nearly  half  tin,  work 
up  to  the  surface  of  the  runners,  or  pouring- places, 
during  the  time  the  metal  is  cooling. 

In  brass  this  separation  scarcely  happens,  and 
these  molds  may  be  opened  whilst  the  casting  are 
red-hot  without  auch  occurrence  ;  from  which  it 
appears  that  the  copper  and  zinc  are  in  more  per- 
fect chemical  union  than  the  alloys  of  copper  with 
tin  and  with  lead. 

The  malleability  and  ductility  of  alloys  are  in  a 
great  measure  referable  to  the  degrees  in  which  the 
metals  of  which  they  are  resjiectively  composed 
possess  these  characters. 

Lead  and  tin  are  malleable,  flexible,  ductile,  and 
inelastic  whilst  cold,  but  when  their  temperatures 
much  exceed  about  half-way  toward  their  melting- 
heats,  they  are  exceedingly  brittle  and  tender, 
owing  to  their  reduced  cohesion. 

The  alloys  of  lead  and  tin  partake  of  the  general 
nature  of  these  two  metals ;  they  are  flexible  when 
they  ai-e  cold,  even  with  certain  additions  of  the 
brittle  metals,  antimony  and  bismuth,  or  of  the 
fluid  metal,  mercury  ;  but  they  crumble  with  a  small 
elevation  of  temperature,  as  these  alloys  melt  at  a 
lower  degree  than  either  of  their  components,  to  which 
circumstance  we  are  indebted  for  the  tin  solders. 

Zinc,  when  cast  in  thin  cakes,  is  somewhat  brittle 
when  cold,  but  its  toughness  is  so  far  increased 
when  it  is  raised  to  about  300"  Fah.  that  its  manu- 
facture into  sheets  by  means  of  rollers  is  then 
admissible ;  it  becomes  the  malleable  zinc,  and 
retains  the  malleable  and  ductile  character  in  a 
moderate  degree,  even  when  cold,  but  in  l)ending 
rather  thick  plates  it  is  advisable  to  warm  them  to 
avoid  fracture.  When  zinc  is  remelted,  it  resumes 
its  original  cr\-stalline  condition. 

Zinc  and  lead  will  not  combine  without  the 
assistance  of  arsenic,  unless  the  lead  is  in  very 
small  quantity  ;  the  ai-senic  makes  this  and  other 
alloys  very  brittle,  and  it  is,  besides,  dangerous  to 
use.  Zinc  and  tin  make,  as  may  be  supposed, 
somewhat  hard  and  brittle  alloys,  but  none  of  the 
zinc  alloys,  except  that  with  copper  to  constitute 
brass,  are  much  used. 

Gold,  silver,  and  copper,  which  are  greatly  supe- 
rior in  strength  to  the  fusible  metals  above  named, 
may  be  forged,  either  when  red-hot  or  cold,  as  soon 
as  they  have  been  purified  from  their  earthy  mat- 
ters and  fused  into  ingots ;  and  the  alloys  of 
gold,  silver,  and  copper  are  also  malleable,  either 
red-hot   or  cold.      Fine  or  pure    gold  and  silver 


are  but  little  used  alone  ;  the  alloy  is,  in  many  cases, 
introduced  less  with  the  Wew  of  depreciating  their 
value,  than  of  adding  to  their  haraness,  tenacity, 
and  ductility.  The  processes  which  the  most  severely 
test  these  qualities,  namely,  drawing  the  finest 
wires,  and  beating  gold  and  silver  leaf,  are  not  per- 
formed with  the  pure  metals,  but  gold  is  alloyed 
with  copper  for  the  red  tint,  with  silver  for  the 
green,  and  with  both  for  intermediate  shades. 
Silver  is  alloyed  with  copper  only,  and  when  the 
quantity  is  small  its  color  sufl'ers  but  slightly 
from  the  addition,  although  all  its  working  qualities 
are  greatly  improved,  pure  silver  being  little  used. 

The  alloys  of  similar  metals  having  been  consid- 
ered, it  only  remains  to  observe  that  when  dissimi- 
lar metals  are  combined,  as  those  of  the  two  oppo- 
site groups,  namely,  the  fusible  lead,  tin,  or  zinc, 
with  the  less  fusible  copper,  gold,  or  silver,  the 
malleability  of  the  alloys,  when  cold,  is  less  than 
that  of  the  superior  metal,  and  when  heated  barely 
to  redntjss  they  fly  in  jdeces  under  the  hammer ; 
and  therefore  brass,  gun-metal,  etc.,  when  red-hot, 
must  be  treated  witn  pi-ecaution  and  tenderness. 
Muntz's  patent  metal,  which  is  a  species  of  bitiss 
and  is  rolled  red-hot,  appeare  rather  a  contradiction 
to  this ;  but  in  all  probability  this  alloy,  like  the 
ingots  of  cast-steel,  requires  at  first  a  very  nico 
attention  to  the  force  applied.  It  will  be  also 
remembered  the  action  of  rollers  is  more  i-egular  than 
that  of  the  hammer,  and  soon  gives  rise  to  the 
fibrous  character,  which,  so  far  as  it  exists  in  metals, 
is  the  very  element  of  strength,  when  it  is  uniformly 
distributed  throughout  their  substance. 

The  strength  or  cohesion  of  the  alloys  is  in  general 
greatly  superior  to  that  of  any  of  the  metals  of 
which  they  are  composed.  For  example,  the  relative 
weights  which  tear  asunder  a  bar  of  one  inch 
square  of  the  several  substances  stand  as  follows,  — 
all  the  numbers  being  selected  from  Muschenbroek's 
valuable  investigations,  so  that  it  may  be  presumed 
the  same  metals,  and  also  the  same  means  of  trial, 
were  used  in  every  case  :  — 


Alloys. 


IbH. 
10  Copper,  1  Tin,  82,W3 
8  ^'  1  "  33,088 
6  "  1  "  44,071 
4  "  1  •'  35,739 
2  "  1  **  1,017 
1      "        1    **         ?25 


Cast  Metalfl. 


lbs. 
Barbary  Copper,     22J570 
Japitn  '*  20.272 

English  Block  Tin,  6,(160 

i*  tt  «l  ROvO 


Bancs  Tin. 
Malacca  Tin, 


6  312 
8,«79 
8,211 


The  inspection  of  these  numbers  is  highly  con- 
clusive, and  it  shows  that  the  engineer  agrees  with 
the  theory  and  experiment  in  selecting  the  propor- 
tion six  to  one  as  the  strongest  alloy  ;  and  that  the 
optician,  in  choosing  the  most  i-eflective  mixture, 
employs  the  weakest  but  one,  its  stren^h  being 
only  one  third  to  one  sixth  that  of  the  tin,  or  one 
twentieth  that  of  the  copper,  which  latter  constitutes 
two  thirds  its  amount. 

See  Holtzapirel's  "Turning  and  Mechanical 
Manipulation,    Art.  "Alloys.' 

It  IS  much  to  be  regretted  that  the  valuable  labors 
of  Muschenbroek  have  not  been  followed  up  by  other 
experiments  upon  the  alloys  in  more  general  use. 

One  curious  circumstance  will  be  observed,  how- 
ever, in  those  which  are  given,  namely,  that  in  the 
following  alloys,  which  are  the  strongest  of  their  re- 
spective groups,  the  tin  is  always  four  times  the 
quantity  of  the  other  metal ;  and  they  all  confinu 
tne  circumstance  of  the  alloys  having  mostly  a 
greater  degree  of  cohesion  than  tlie  stronger  of  their 
component  metals. 
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AllojH. 


CMt  Metals. 


lb*. 
4  Eogliitb  Tin,  1  LMd,  lO.fiOT 

4  Banc*  Tin,  1  Antimony,  13,480 
4  "  •*  1  BiTOmth,  16.*5J»2 
4  EnRliiih  Tin,  1  ih»\ar  Zinc,  lo;2r>'f 
4       "        "1  Antimony,    li;ja3 


Iba. 
LtMl,  886 

Antimony,        l/WH 
Zinc,  2,689 

Kixmuth.  3fit»i 

Tin,     3,211  to  6,^3^ 


For  other  matter  in  regard  to  inetalH,  see  Metals. 
Tlie  varieties  of  alloys  are  considered  under  their 

specified  heads  as  follows  :  — 

Aich's  metal.  On*ide. 

Albata.  Packfong. 

Aluminium  bronze.  Parisian    gold-colored   al- 

Argentum  mosaicum.  loy. 

Artiniourantico.  Parisian  white  metal. 

Aurum  mosaicum.  Petong. 

Babbitt  metal.  Pewter. 

Bath  metal.  Pewterer's  solder. 

Bell-metal.  Pewterer's  t<»mi)er. 

Biddery  ware.  Plumlx'r's  solder. 

Billon.  Pot-metal, 

Blanched  copper.  Queen's  metal. 

Brass.  K<'d  brass. 

Britannia  metal.  lU'd  tomlMic. 

Bronze.  Kosthom's  gun-metal. 

Calin.  ,  SalK)t  metal. 

Oaracoli.  Semilor. 

Clinquuiit.  Sheathing-metal. 

F!h*ctnim.  Shot-metal. 

Expanding  alloys.  Silver-solder. 

Fusible  alloys.  Soft  solder. 

German  ni«'tal.  Solder. 

Gennan  silver.  Simnish  tutania. 

German  steel.  Siwculum  metal. 

German  tutania.  Spelter  .solder. 

German  white  copper.  Statuary  bniss. 

Gold-soMer.  Sten'otype  metal. 

Gun-incUil.  Tinman'.^  solder. 

Hani  solder.  Tomlwic. 

Imitation  gold.  Tula  metal. 

Journal-box  metal.  Tutenag. 

Manheim  gold.  Type-metal. 

Minargent.  White  brass. 

Mock  gold.  White  malleable  alloy. 

M(Mrk  platinum.  White  metals. 

Mock  silver.  Wootz. 

Mosaic  gold.  Yellow  metal. 

Muntz's  metal. 

Al'ma-dy.    (Vcsxl.)  An  African  canw?  made  of 
the  l»ark  of  trees. 

Al'man.   (Mrtallurgy.)    A  fumarr  usi-d  by  r<»fin- 
crs  for  .M'pnniting  metals.     See  ArMoM>-Fri:NArK. 

The  woid  i-,  proluilily  cor- 
rupted     from 


Al'mond-fur'nace. 

Fig.  135. 


Wathtw'i  Ahmmd-PttUr. 


Aiman  {Allc- 
jnandf  Ger- 
man) funiace. 

A  furnace 
us«'d  by  refin- 
ersforw'imnit- 
ing  all  kinds 
of  met^ils  from 
cinders,  vtr. 

Al'-mond- 
peePer.  A 
small  machine 
uscil  by  con- 
fectioners and 
cooks. 

Watiikw'h 
almond  -  ]x*el- 
cr,  October  30, 


1866.  The  thin  peel  is  removed  from  the  scmlded 
almond  kernels  by  passing  them  between  two  elattic 
bands  of  India-rubber,  traver^g  side  by  side  in  the 
same  direction,  at  <lifferent  velocities. 

Almonds  came  from  Penda,  and  were  introdacd 
into  Kngland,  1,'>70. 

Al'ma-can'ter  Staff.  An  instrument  haring  aa 
arc  of  \y,  formerly  useti  to  obtain  observations  of 
the  sun's  amplitude  at  the  time  of  it^  rising  and 
setting,  to  find  th«'  variation  of  the  coiiipa.ss. 

Al-pac'a.  {Fabric.)  a.  A  cloth  in  which  the 
wofjl  of  the  alpaca  ta  species  of  the  llama,  inhabit- 
ing Peru)  is  combined  with  wool,  silk,  or  cotton. 

b.  A  soft  dress-goods,  an  imitation  of  the  former ; 
having  a  cotton  chain  ami  woolen  filling,  plain 
color  and  highly  finished  surface. 

Al'pha-bet  TePe-graph.  An  apparatus  whirk 
marks  symboU  on  pai)er  by  pressure,  as  Morse's; 
or  by  chemical  action,  as  Bain  s  ;  or  impressies  type 
on  pa))er,  as  House's  or  Hughes's  ;  in  contrail istinc> 
tion  to  one  whose  indications  are  observeti  by  the 
fluctuating  position  of  a  needle  or  needles,  as  Cooke 
and  Wheatstone's,  or  the  bell-telegraph  of  Bright 

Si'e  Ui:roHDING  TKLK(iKAPH. 

Al-phon'sin.  iSnrfjicil.)  A  kind  of  bnlUt- 
forcejw.     Xamed  from  Al^dionsus  Ferrier  of  Napka. 

Al'tar.  1.  The  low  ndge  which  intervenes  be- 
tween the  puddling-hearth  and  the  stack. 

2.  One  of  the  st/'ps  at  the  side  of  a  graving-dock. 
The  htei)s  are  from  nine  to  .sixteen  inches  in  higfat, 
and  from  nint;  to  fifteen  inches  wide,  except  the 
broruf  nifnr,  whi<'h  is  eighteen  inches  wide. 

Alt-az'i-muths.    Se<'  Theodolite  ;  Transit. 

Al-tim'e-ter.  An  instrument  for  taking  idtitudbi 
geometrically,  or  for  mea.suring  vertical  anclea,  at 
the  quadnint,  b«xtant,  etc.,  or  the  vertical  mnb  cf 
the  theodolite. 

One  of  the  first  n'ferences  to  means  for  nn 
height  is  in  connection  with  the  most  worthy 
ficial  object  in  the  world,  tiien  or  now.  Tlialcs  ii 
wiid,  by  IMutaich,  to  have  lK*en  in  Egypt  in  the 
ivign  of  AmasLs,  and  to  have  taught  the  E^'ptiaae 
how  to  measure  the  height  of  the  pymtnid  ty  its 
shadow.  This  i»  interesting  from  its  association  cf 
names  and  place's,  but  is  absurd  in  itself.  Thalct 
went  to  Kgj'pt  to  leani,  not  to  teach.  During  the 
reign  of  the  same  king,  Kgjpt  was  \isit<*d  by  Pt- 
tliagoras  and  Auacreon.  the  fiiends  of  Polycretes  cf 
Sumos  ;  Pythagoras,  among  other  things,  learned  to 


aliominate  Inans,  the  jjeculiar  aversion  of  the  Egyp- 
tian  iiricsts.  Kgypt  was  also  visited  aboutthtt 
time  by  Solon  (Hero<iotus,  I.  30),  who  came  as  a 


student,   and  afterwards    intnMluced   some    of  the 
t^cyptian  laws  into  his  Athenian  code. 

Al-tin'car.  {Mffaf/unfi/.)  A  factitious  kind  of 
salt  UM-d  in  separating  metals. 

Al'ti-scope.  Clark,  March  13,  18C6.  Thk 
invention  consists  of  an  arrangement  of  lenses  •■^l 
mirnirs  in  a  vertical  telescopic  tube,  by  mc«ns  of 
which  a  ])erson  is  able  to  overlook  objects  inter- 
vening l>(>tween  himself  and  the  obiect  he  desires  to 
.m'c.  When  the  .♦iections  of  the  tul>e  are  extended, 
the  view  is  receiv*^!  ui>on  an  upper  mirror  placed 
at  an  angle  of  Ar*'  and  reflected  thence  down  the 
tulx*  to  a  lower  mirror,  when?  it  is  seen  by  the  oh> 
server.  The  imagi*  is  magnified  by  lenses  intfr- 
vening  bi'twe^'u  the  mirrors.  The  telesco|uc  tubn 
are  so  connecte«l  that  each  in  turn  acts  up<m  the 
next  in  .si-ries,  as  it  comes  to  the  end  of  its  <nm 
range,  and  thus  the  desired  elevation  is  arriTod  at. 
The  means  of  extension  is  a  winch  and  cords. 

Stkvkns,  January  6,  1803.  This  affords  a  »>^*ir 
for  training  guns  to  a  given  angle  with  the  asdaaf 
the  vessel,  or  on  an  object,  while  the 
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mains  beceath  the  gnn-dcck.  TUerc  ia  attoclitd 
beneath  the  deck  to  the  pintle  of  the  pivoted  gun 
&  graduated  index-plate,  by  which  its  horiznntJil 
bearing  tiisy  be  reail.  A  telescopic  tube,  with  two 
rectangulnr  bends  and  with  reflecting  mirrors  at  the 
angles,  is  so  placed  as  to  be  used  from  beneath  th 
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of  tliem  have  also  adjustments  in  azimuth.  These 
are  treated  specially  under  the  above  and  other 
titles,  and  ai-e  also  referreil  to  under  Abtbonojm- 


deck  ;  two  of  these 
base  of  BulBc  '     ^  .     _ 

obaerration,  the  distance  by  triangulation.  Two 
screw-propellers,  working  in  contrary  directions, 
rotate  the  vessel  so  an  to  nnug  the  guua  to  bear  ou 
the  reitilirCLi  t-oiut. 

Tliciii'i'i    'i-il..-i.'i   liiJilis  of  the  telescopic  tnbe 

are  jni  '  '  ii".-k  is  OTesented  towards 

the  iitiji  :  h  ■  eye.     The  image  of  the 

object.  Ai:.,  .III.  :iM..  ij^lk-eleil,  reaches  the  eye 
of  the  iiL:.i-i  i.  i ,  u  iiu-K-  [n-i>un  is  not  exposed. 

A  porlnblu  alti^op.,  adapted  to  enable  a  pL-rsoii 
to  look  over  the  heads  of  a  crowd,  is  fonned  of  a 
hollow  cane  with  perforations  near  ita  reajieetivp 
«nds,  opposite  two  reflectors  arranged  at  anKles  of 
4S°  in  tlie  cane.  The  caue  being  held  vertically,  and 
the  upper  oritice  presenteil  towards  the  ol^ect  to  be 
Tipwed,  —  a  apenker,  for  instance,  —  the  imngo  is  re- 
ceived upon  one  mirror  and  paasea  down  the  eane  to 
the  other,  where  it  is  observed  by  the  person.  Sliiifis 
cover  the  openings  when  not  used  for  obwrvattons, 
•bd  the  cane  has  then  an  ordinary  appearance. 

AltUttxdelii'Btni'meiita.  Theodolites,  eextanta, 
tnindt  instruDienla.  and  many  others  having  spe- 
cific names,  are  used  for  taking  altituduti,  while  some 
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The  oUUade  and  aiimvlh  circle  is  used  for  Dieas- 

Dnng  the   altituies  and   azimuths  of  stars,  as  ita 

name    implies, 

posed    of   two 
graduated   cir- 
cles, one  verti- 
cal and  the  oth- 
er horizontal. 
It  ia  thus  of 
.-..5  0   general    appli- 
%         cation. 
„L.  .  .  °.  ■  ^      Jean  Picard, 
4  the         great 

^.  .  «  .,  t  .  •  French  astron- 

•S onier,  1620- 

"^"^""     168*,  is  said  to 

have  been  the 

first   to   apply 

. .   ._._._^  the  telescope  in 

II  "- 


for  the  theodo- 
lite, which  see. 

Al'to-rl'li-O'vo.  The  high  relief  of  a  sculptured 
object  from  the  phine  surface  to  which  it  is  attached. 

The  degrees  of  prominence  of  the  object  are 
indicated  by  the  terms: — - 

Alto,  or  high-Ttlief,  when  the  object  projects 
more  than  half  its  thickness,  frequently  IJeing 
attached  at  a  few  places  to  the  plane  surface. 

MeoB,  or  demt-Telief,  less  prominent,  say  one 
half  the  thickness  or  a  little  less  than  haV. 

Basao,  or  Inv-rcliff.  a  slight  prominence,  as  in 
medals  and  coins. 

Al'n-del.  A  pear-shaped  receiver,  used  in  the 
Spanish  furnaces  for  subliming  mercuty. 

The  aludels  are  htted  together  longitudinally  in  a 
row,  the  neck  of  one  fitting  into  the  bnlb  of  another, 
being  luted   to^^'ther  at   the  joints  with  softened 

Fig.  18T. 


loam.  The  mercury  eontlenses  in  the  aludels,  and 
piiually  works  its  way  to  the  lower  one  of  the 
series,  which  is  tapped  to  allow  the  metal  to  flow  otT. 
The  aludcl /iimace  has  a  vaulted  chamber  above 
the  fuel  chamber,  and  in  the  former  the  blocks  of 
cinnabar   are  built  iip.     The   fumes  of  the 

condensed,  i 

Al'a-ndii'i-ain.   Equivalent,  13.7  ;  symbol,  Al.; 
specific   gravity,    2.56   cast,    2.67   hammered ;   fas- 
.int,  lasC  Fah. 

o  silica,  the  oxide  of  aluminium  (alumina) 
torms,  m  combination,  the  most  abundant  constitu- 
ent of  the  ortist  of  the  earth  (hydrated  silicate  of 
alumina,  clay). 

Common  alum  is  sulphate  of  alHtnina  combined 
with  another  sulphate,  as  potash,  soda,  etc.  It  is 
much  used  as  a  mordant  in  dyeing  and  calico-print- 
ing, also  in  tanning. 

Aluminium  is  a  shining,  while,  s "' 
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havino^  a  sliade  Ix^twecn  silwT  and  i>latiniiin.  It  is  '  ^  aluminium  does  not  oxidize  when  exposed  to  a 
a  very  li^ht  metal,  being  lightifr  than  gla&s  and  moist  atmo8]>here.  It  has  also  been  usea  to  fofm  a 
onlv  one  fourth  as  heavy  a^  silver  of  the  same  '  metallic  coating  upon  other  metals,  as  cofiper,  bru^ 
bullc.  It  is  ver}'  malk^ble  and  du<rtile  ;  does  nut  j  and  (renitan  silver,  by  the  electro-galvmnic  procca. 
oxidize  when  (^xjiosetl  to  moist  or  dr}'  air,  is  not  |  Coj»imt  has  also  been  deposited,  by  the  same  proeei^ 
chemically  affe<;ted  by  hot  or  «-old  water.  Sulphu-  uiK)n  aluminium  jdatcs  to  facilitate  their  briif 
reted  hydrogen  gas,  which  an  reailily  timishes  hilvcr,  rolii-d  vi*r>'  thin;  lor  unless  the  metal  be  pare,  it 
foniiiiig  a  black  film  on  the  surfiK-r,  has  no  action  ivouiit's  to  1m>  annealed  at  each  passa^  through  the 
U]K)u  this  uK'tal.  rolls,  antl  it  is  found  that  its  flexibility  is  fiiMtlr 

Aluminium  is  of  great  value  in  mechanical  den- 
tistry, as,  in  aiMition  to  its  lightness  and  strength, 
it  is  not  affected  by  the  presentie  of  sulphur  in  the 
f(x>d,  —  as  by  eggs,  for  insUince. 

Dr.  Fowhrr,  of  Yannouthiwrt,  Mass.,  obtained 
]mtents  for  its  combination  with  vulcanite  as  ap- 
I>li»'d  to  dentistry  aiul  other  uses,  Febniarj'  7  and  14, 
IS^i/J.  It  resists  sulphur  in  the  process  of  vulcani- 
zation in  a  manner  which  ix*nders  it  an  efficient  and 
economi(ral  substitute  for  platinum  or  gold. 

Aluminium  is  derived  fmni  the  oxide,  alumina, 
which  is  the  priiici|ml  constituent  of  <>ommon  clay. 
Ijavoisii-r,  a  celebrated  French  chemist,  first  sug- 
gi'sted  the  existence  of  the  metallic  bas«'s  of  the 
earths  and  alkalies,  which  fai-t  was  (h'monstnited 
twenty  years  thereaft4?r  by  Sir  Iluntphry  Davy, 
by  eliminating  potassium  and  soilium  fn>ni  their 
combinations  ;  and  aftenvanls  by  the  di^'overv  of 
the  metallic  ba.s4's  of  Uiryte.s,  .strontium,  and  lime. 
The  earth  alumina  resisting  the  action  of  the  vol- 
taic  pile,  and  the  other  agents  then  u.s<*d  to  induce 
decomiK)sition,  twi'uty  years  mon*.  m.sM'd  before  the 
chloride  was  obt^iined  by  Oerstadt  by  subjecting 
alumina  to  the  action  of  i»ota.ssiuni  in  a  crucible 
heated  over  a  spirit-lamp.  The  <li.scovery  of  alumin- 
ium was  at  last  made  by  Widder  in  18*27,  who 
succeeded  in  1M4<)  in  obtuining  minute  globules  or 
iM'ads  of  this  metal  by  heating  a  mixtun^  of  chloride 
of  alumina  an<i  .sodium.  Ih-ville  afterwanls  con- 
ducted some  exiN'riments  in  obtaining  this  metal  at 
the  expense  of  NaiK>leon  111.,  who  sulMit-rilwd  , 
;C  1,500,  and  was  n*warded  by  the  prewMitation  of 
two  bai-s  of  aluminium.  The  process  of  manufactunt 
was  afterwanls  so  simplified  that  in  1857  its  price 
at  Paris  was  alH>ut  two  dollars  an  ounce.  It  wjls  at 
first  manufactured  from  common  clay,  whi<h  contains 
alwut  one  fourth  its  weight  <»f  aluminium,  but  in  18.'i5 
Ko.sc  announced  t(»  thi  scicntitic  world  that  it  <roul(l 
1m?  obtained  fn>m  a  material  called  **  cryolite,"  found 
in  (Jn-enlan«l  in  huge  ipiantities,  im)MiHed  into  Ger- 
many under  the  name  of  "mineral  soiia,"  and  used 
as  a'washing-s(Mla,  nn<l  in  the  manufacture  of  soap. 
It  (*onM>ts  of  a  doubh'  fluoride  of  aluminium  and 
soiliunj,  and  <»nly  requires  to  Iw  mixed  with  an 
excess  of  H<MiiuTii,  and  heati'd,  wln'U  the  mineml 
aluminitim  at  once  separates.  Its  co.st  of  manufms 
ture  is  given  in  the  ftdlowing  <'stimate :  for  one 
]K>und  of  metal. 


IC  lbs.  of  cryolite  at  S  cts  jht  ]>ound  .         .     $  1.2S 
2A  lbs.  metallic  sfMlium  at  alK>ut  2<>  cts  jnt  lb.      .7n  ! 
Flux  and  cost  of  reduction  .  .        2.02  1 

$4.00 

Aluminium  is  us4mI  largely  in  the  nmnufactnie  of 
clwaji  je>\i'liy,  by  making  a  hanl,  gi>Id  colored 
alloy  with  cop{M-r,  called  alnmininm  bron/e,  con- 
sisting  of  l»(i  |M'r  cent  of  copj)er  and  10  jmt  cent  of 
aluminium.  Like  in>n,  it  floes  not  amalgamati* 
diiectlv  with  meii  urv,  nor  is  it  readily  alloyed  with 
h*a»l,  but  many  alloys  uilh  oihei  metals,  as  cop|M'r, 
iron,  gold,  etc.,  have  Ui'u  nuide  with  it  anil  f()un<l 
to  1h'  valuable  combination*^.  One  jiart  of  it  to  one 
hundreil  )>arts  of  gt>ld  gives  a  hind  malleable  alloy 
of  a  greenish-guld  color,  An<l  an  alloy  of  ^  iron  and 


rolls,  antl  it  is  found  that  its  flexibility  is  gMtlv 
increasiMl  by  rolling.  To  avoid  the  1»luish-white 
apfM*a ranee,  like  zinc.  Dr.  Stevenson  McAdam  ree- 
ommends  immersing  the  article  made  from  alumin- 
ium in  a  h<?ated  solution  of  jiotash,  which  will  give  a 
Ik'autiful  white  frosted  appearance,  like  that  of 
frostetl  silver. 

F.  W.  Gerhard  obtained  a  patent  in  1856,  in 
England,  for  an  "improvetl  means  of  obtaining 
aluminium  metal,  and  tne  adaptation  thereof  to  the 
manufacture  of  certain  us«*ful  articles."  Powdertd 
fluoride  of  aluminium  is  placed  alone  or  in  eoinl»iiia* 
tion  with  other  fluorides  in  a  closed  furnace,  heated 
to  a  red  heat,  and  exjK)S4'd  to  the  action  of  hydro^ni 
gits,  which  is  used  as  a  reagent  in  the  place  of 
sodium.  A  ivverlwratory  furnace  is  used  by  prefer- 
ence.  The  fluoride  of  aluminium  is  ])laced  in  shal- 
low trays  or  dishes,  each  <lish  iK'inj;  surrounded 
by  clean  iron  filings  placed  in  suitable  r«*epptaclf9 ; 
dry  hydrogen  gas  is  forced  in,  and  suitable  entry 
and  exit  pip<*s  and  .stop-co<'ks  are  provided.  Thf 
hydrogen  g>is,  combining  with  the  fluoride,  "forms 
hydro-lluoritr  acid,  whidi  is  taken  up  hy  the  irtm 
and  is  thereby  iron  vert  I'd  into  fluoride  of  iron." 
The  resulting  aluminium  **  remains  in  a  metallic 
state  in  the  bottom  of  the  trays  containing  tbr 
fluoride,'*  and  may  Ik?  us<hI  for  a  variety'  of  mana- 
fmrturing  and  ornamental  i>ur]H).ses. 

The  most  important  alloy  of  aluminium 
posed  of 

Aluminium  10 

C'opper ....     90 

It  !>os.s»'sses  a  jwile  gold  color,  a  hardness 

ing  that  of  bron/e,  and  is  susceptible  of  taking  a  fine 
poli.sh.  Tliis  alloy  hfus  found  a  ready  maricet,  and, 
if  less  costly,  would  rephice  red  and  yellow  hnm. 
Its  hanlness  and  t<'nacity  rentier  it  peculiarlv 
adapted  for  journals  and  lN>arings.  Its  tensiie 
strength  is  100,000  llis.,  and  when  drawn  into  wire 
12,*<,0(K)  11,8.,  and  its  eljLsticity  one  half  that  cf 
wrought -iron. 

(ieneral  Morin  Indieves  this  alloy  to  be  a  per- 
fect chemical  combination,  as  it  exhibits,  unlike  tlw 
gun-m<'tal,  a  most  com]dete  homogeneousnevs,  ita 
pn'paration  being  also  attend<Ml  by  a  great  develop- 
ment of  heat,  not  mm'u  in  the  manufacture  of  most 
other  alloys.  The  .s|MM'ific  gravity  of  this  bronze  ia 
7.7.  It  is  malleable  and  ductile,  may  be  fonml 
cold  as  Well  as  hot,  but  is  not  susceptible  to  roll- 
ing ;  it  may,  however,  be  drawn  into  tubes.  It  ii 
extivmely  toiigh  and  fibrous. 

Aluminium  bronze,  when  ex))os<d  to  the  air  tar- 
nishes less  (piiekly  than  either  silver,  brass,  or  com- 
mon bnui/.e  :  and  less,  of  course,  than  iron  or  stc^ 
The  contact  of  fatty  matt«'rs  or  the  juicrc  of  fruits  diwF 
not  result  in  the  production  of  any  soluble  metsUie 
sidt,  an  immunity  whi.-h"  highly  ivcomroenda  it  for 
various  articles  for  table  use. 

The  uses  to  which  aluminium  bronze  is  applicsbis 
an-  various.  Spoons,  forks,  knives,  canalestick& 
hn'k.s,  knolts,  door-handles,  window  -  fiisteniiifl^ 
harne.vs-trimnn'ngs,  and  j>ist<ds  arc  made  f roin  tt  • 
also  objects  of  art,  such  ils  busts,  statuettes,  tssml 
an<l  groups.  In  Fnvnce,  aluminium  bronze  is  ushI 
for  the  eagles  on  militar}'  standanls,  for  aniKn;  Ibr  tht 
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works  of  watches,  as  also  watch-chains  and  orna- 
ments. For  certain  parts,  such  as  journals  of  en- 
|;ine8,  lathe-head  boxes,  pinions,  and  running  gear, 
it  has  proved  itself  supenor  to  all  other  metals. 

Hulot,  director  of  the  Imperial  postage-stamp 
manufactory  in  Paris,  uses  it  in  the  constiniction  of 
a  punching-machine.  It  is  well  known  that  the 
best  edges  of  tempered  steel  liecome  very  quickly 
blunted  by  paper.  This  is  even  more  the  case  when 
the  jmper  is  coated  with  a  solution  of  gum-arabic 
and  then  dried,  as  in  the  instance  of  postage-stamp 
sheets.  The  sheets  are  punched  by  a  maciiine  the 
upper  part  (head)  of  which  moves  vertically  and  is 
amied  with  300  needles  of  tempered  steel,  sharp- 
ened in  a  right  angle.  At  every  blow  of  the 
machine,  they  pass  through  holes  in  the  lower,  fixed 
piece  whfth  correspond  with  the  needles,  and  per- 
forate five  sheets  at  every  blow.  Hulot  now  sub- 
stitutes this  piece  by  aluminium  bronze.  flach 
machine  makes  daily  120,000  blows  or  180,000,000 
perforations,  and  it  has  been  found  that  a  cushion 
of  the  aluminium  alloy  was  unaffected  after  some 
months'  use,  while  one  of  brass  is  useless  after  one 
day's  work. 

ALUMINIUM   ALLOYS. 


Gk>ld-colorcd  malleable 
AUoy     . 

Pari-iin  gold  -  rolored 
Alloy 

White  malleable  Alloy 

Hard  Bronxe 

NoD-oxidizable  Alloy 

Hard,  bright  (like  sil- 
ver) Alloy 

Baur'H  Patent,  Oct.  27, 
1833      ..        . 

Minargent    . 


Farmcr^fl  Patent,  Sept. 
6, 1884  . 
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Fakmkr's  aluminium  alloys,  patent  April  28, 
1863.  Copper  is  the  first  element,  aluminium  the 
second  ;  the  other  light-colored  metals  are  added 
singly  or  collectively,  as  by  the  following  formulas, 
in  which  the  proportions  of  atoms  are  stated.  (See 
ailicie  Metals,  for  table  of  the  chemical  equivalents 
of  the  metals. 


Ag. ,  A rgcntum,  —  Silver. 
Cu.,   Cnpruiiiy — Copper. 
Fe.,   Ferrum^ — Iron. 


Al.,  Aluminium. 
Ni.,  Nickel. 
Zn.,  Ziiic. 


The  four  following  formulas  produce  alloys  which, 
from  their  color  and  fineness  of  texture,  nearly  re- 
semble gold,  whence  they  are  termed  chrysoid,  being 
adapted  for  use  in  the  manufacture  of  watch-cases, 
chains,  and  ornamental  jewelry  :  — 

Cu.        Al.  Ag. 

Ag. -H24  (Al.i  +  Cu.g)  =  .9180  +  .0ei6-K.0203 
Ag.  +  24  (Al.,  +  Cu.,)  =  .9241  +  .0570 -f- .0188 
Ag. +24  (Al.,  +  Cu.g)  =.9330 +  .0504 +  .0166 
Ag.  +  24  (Al.,  +  Cu.p)  --  .9400  +  .0450  +  .0150 

The  three  following  formulas  produce  alloys  for 
journal-boxes,  etc.  for  machinery  :  — 

Cu.  Al.         Zn. 

Zn. +2  (Al.j  +  Cu.g)  =  .8643 +  .0622 +  .0734 
Zn.  +  2  (Al.,  +  Cu.,)  =  .9053  +  .0435  +  .0512 
Zn.  +  2  ( AL,  +  Cu.„)  =  .9273  +  .0333  +  .0394 


These  alloys  are  hard  and  tenacious,  but  are  char- 
acteiized  by  considerable  shrinkage  in  cooling  from 
a  molten  state,  the  last-mentioned  alloy  hanng 
considerably  more  shrinkage  than  either  of  the  oth- 
ers preceding  it.  The  said  alloys  have,  when  drawn 
into  wires  of  about  one  thirtieth  of  an  inch  in 
diameter,  a  tensile  strength  to  the  square  inch  of 
.section  in  the  preceding  order  of  about  90,000, 
103,000,  and  84,000  lbs. 

The  following  alloys  are  adapted  for  gun-metal, 
being  hard,  tenacious,  laminable,  and  ductile. 

Cu.        Al.  Fo. 

Fe.,  +  (Al.,  +  Cu.,.)  =  .9203  +  .0267  +  .0530 
Fe.,  +  ( AL,  +  Cu.p )  =  .9399  +  .0446  +  .0149 

Cu.  Al.  Zn.         Fe. 

Fe.,  -f  Zn.,  4-  f  Al.,  -f-  Cu.,,)  =  .8386  -f  .a302  +  .0712  -f-  .0600 
Fe.,  -j-  Zn.,  +  (Al ,  4-  Cu.,5)  =  .8666  +  0249  -|-  .0688  -f  .0496 

The  tensile  strength  of  the  above  alloys  when 
reduced  to  wire,  as  above  referred  to,  is  for  the 
square,  inch  of  .section  about  82,000  lbs.  for  the  firat 
of  the  last  series  of  fommlas,  84,500  lbs.  for  the  sec- 
ond, and  107,700  lbs.  for  the  last. 

\Vhere  zinc  or  tin,  or  both,  enter  into  the  alloys 
in  jilace  of  silver,  the  color  of  the  resultant  alloys  is 
somewhat  affected,  and  the  luster  is  diminished. 

In  the  following  alloys  nickel  forms  the  third 
element  of  the  combination  of  the  first  formula  and 
platinum  the  third  element  of  the  combination  of 
the  Lecond  formula. 

Cu.  Al.  Ni. 

NL  1+6    (AL,  +  Cu.a)  =  .9129  +  .0634  +  .0237. 

Cu.  Al.  PL 

PL  1+21  (Al.,  +  Cu.„)  =  .9117  +  .0656  +  .0225. 

Those  alloys  into  which  platinum  is  introduced  are 
less  affected  by  acids  than  those  in  which  silver 
takes  the  place  of  platinum  ;  either  the  platinum  or 
the  silver  gives  a  high  luster  to  the  alloy,  platinum 
producing  this  result  in  a  greater  degree  than  silver. 

In  those  alloys  in  which  are  introduced  iron  or 
other  light-colored  metals,  which  are  difficult  of 
fusion,  it  is  preferable  to  bring  the  easily  fused 
metals  into  a  molten  state,  and  then  to  mix  those 
less  fusible  with  them  in  the  foiin  of  shreds,  parti- 
cles, fine  wire,  or  thin  plates. 

Aluminium  and  its  alloys  are  combined  with  vul- 
canite in  the  patents  of  Fowler,  Febniary  7  and 
li,  1865. 

According  to  some  analy.ses,  wootz  (East  Indian 
steel)  is  alloyed  with  aluminium. 

Lancaster's  (1858,  England)  gim-metal :  copper, 
90  ;  aluminium,  100. 

Al'am  Leath'er.  Leather  tanned  by  a  compo- 
sition of  alum  and  salt.  Three  pounds  of  salt  and 
four  of  alum  are  used  to  one  hundred  and  twenty 
middle-sized  skins,  which  are  placed  in  a  tumbling- 
box  with  a  sufficient  quantity  of  water.  The  process, 
with  the  succeeding  operations.  Is  described  under 
Taw  I  NO,  which  see. 

Alum  was  used  as  a  tanning  agent  by  the  Sara- 
cens. 

Al've-o-lar  For'ceps.  A  cutting-forceps  or  nip- 
pers for  gnawing  away  protruding  portions  of  the  al- 
veolar ridge,  to  get  a  better  base  for  a  denture,  or  to 
remove  ])oints  which  prevent  the  healing  of  the  gums. 

Am'a  a'sa.     Pieces  of  glass  used  in  enameling. 

A-mal'gaxn3.  An  amalgam  is  a  compound  of 
mercury  with  another  metal  or  metals.  It  differs 
from  an  alloy  in  possessing  mercury  iis  a  constitu- 
ent. Compounds  of  other  metals,  with  no  mercury 
included,  are  alloys,  whatever  may  be  their  com- 
parative ({uantities  or  complications.  Mercury  does 
not  combine  with  all  other  metals,  but  unites  with 
notable  readiness  with  gold,  silver,  copi>er,  zinc,  tin, 
lead,  palladium,  and  bismuth.    It  is  the  great  means 
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Moll  •  iiiti -I  with  ipiii  I, M)\i-t  «'<'iiit>lii<  •!  \mI|i  .oiiiniii  III  ol  -.oilnnii  ;iri'    hut   little   atfiTtctl  hv  Water  free  froB 
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employed,  and  especially  where  the  ore  and  quick- 
silver are  ground  together  into  a  sliine,  the  water 
soon  becomes  alkaline,  and  oxidation  of  the  sodium 
sets  in,  necessitating  its  frequent  renewal. 

In  such  cases  the  following  manipulation  is  rec- 
ommended. The  whole  amount  of  (quicksilver  to 
be  used  for  working  up  a  batch  of  slimes;  say  fifty 
pounds,  is  prepared  by  dissolving  in  it  one  per  cent 
of  amalffam  No.  2,  or  better,  two  per  cent  of  the 
soft  amalgam  No.  1,  which  dissolves  more  readily  ; 
one  half,  or  tweuty-live  pounds,  is  then  thrown  into 
the  mill  with  the  ore,  and,  as  the  incorporation  pro- 
ceeds, certain  fractional  parts  of  the  other  half  are 
added  at  intervals,  varying  according  to  circum- 
stances, until  the  whole  has  been  introduced,  if, 
as  is  usual,  the  quicksilver  has  been  separated  from 
the  slimed  of  a  previous  operation,  it  will  retain  a 
certain  amount  of  sodium,  and  therefore  re(juire 
fresh  amalgam  in  proportionately  smaller  quantities. 

No.  1  amalgam  contains  two  per  cent  and  No. 
2  four  pel*  cent  of  sodium  ;  the  latter  is  a  hard, 
brittle  solid,  remarkably  infusible,  requiring  a  tem- 
perature nearly  as  high  as  the  fusing-point  of  type- 
metal  to  melt  it,  and  may  be  cast  into  ingots,  and 
packed  either  under  petroleum,  or  in  air-tight  iron 
cans  fiUed  with  dry  lime. 

In  sluicing  operations,  the  soft  amalgam  No.  1  is, 
on  account  of  its  ready  solubility  in  mercury,  most 
recommended  ;  and  in  these  cases  it  i§  practicable 
to  test  the  quicksilver  in  the  riffles,  and  ascertain 
when  the  magnetic  quality  reciuires  restoration,  by 
throwing  in  a  few  grains  of  gold-dust.  Similar 
tests  are  easily  applied  to  slimes,  and  in  amalga- 
mating generally,  a  slip  of  tarnished  sheet-copper 
is  a  suitable  agent  for  such  testings.  It  may  be 
remarked  that  the  amalgani  No.  1  is  at  any  time 
easily  prepared  from  No.  2,  by  melting  it  in  an 
iron  ladle  with  its  own  weight  of  quicksilver.  In 
copper-plate  amalgamation  —  that  is,  in  cases  in 
which  auriferous  materials  are  brought  into  contact 
with  amalgamated  metallic  surfaces  —  it  is  recom- 
mended to  substitute  for  quicksilver  itself  the  pasty 
amalgam  No.  2. 

In  these  modes  of  amalgamation  gi'eat  economy 
in  wear  and  tear  of  apparatus,  as  well  as  in  first 
cost,  is  said  to  be  effected  by  using  plates  or  sur- 
faces of  iron  instead  of  copper.  The  power  of  coat- 
ing or  enfilming  iron  is  stated  to  render  these  amal- 
gams peculiarly  valuable  in  every  form  of  apparatus 
for  amalgamation  which  has  internal  surfaces  of 
iron  ;  for  these,  becoming  coated  with  quicksilver, 
immensely  extend  its  chances  of  contact  with  parti- 
cles of  gold,  so  fine  as  to  remain  susjKinded  in  the 
water.  Other  imjwrtant  services  are  exi)ected  by 
the  inventors  to  arise  out  of  this  power  of  enfilming 
iron,  such  as  keeping  the  surfaces  of  stamps  and 
of  other  apparatus  used  in  crushing  ores  continu- 
ally coated.  In  like  manner,  as  the  power  of  adhe- 
sion of  quicksilver  to  other  metals  is  exalted  by  the 
presence  of  the  alkali-metals,  so  also  ia  its  own 
cohesion  stated  to  l)e  greatly  increa.sed.  It  is 
rendered  more  difficult  to  mechanically  divide,  and 
when  thus  dividt-d  again  runs  instantly  together 
upon  contact.  Hence  new  results  of  ^eat  value 
are  said  to  have  been  obtained.  For  instance,  the 
so-called  "flouring"  or  granulation  of  quicksilver, 
which  in  the  amalgamation  of  ore-s  always  occasions 
losses  lK)th  of  the  quicksilver  itself  and  of  its  amal- 
gams with  the  precious  metals,  is  stated  to  be 
reduced  to  a  minimum,  or  altogether  i)revented. 

The  recovery  of  "floured"  quicksilver  and  amal- 
gams from  slimes  and  similar  mixtures  is  also  said  to 
be  greatly  facilitated  and  accelerated  thereby.  For 
this  purpose  some  sodium  amalgam  is  thrown  into 


the  separator,  and  collects  and  incorporates  all  the 
scattered  globules  of  auriferous  amalgam.  It  is 
here  necessary  to  call  attention  to  a  method  of 
manipulation  generally  applicable  when  sodium 
amalgams  are  used,  and  particularly  so  in  all  cases 
in  which  the  ore  is  gi'ound  or  agitated  with  quick- 
silver in  contact  with  metallic  iron.  This  arises 
from  the  liability  of  abraded  particles  of  iron  to 
adhere  to  the  amalgam. 

The  following  plan  is,  therefore,  in  such  cases 
recommended.  The  amalgam,  after  separation  from 
excess  of  quicksilver,  and  before  retorting,  is  fused 
in  an  earthen  dish  or  iron  ladle,  with,  if  necessary, 
the  addition  of  a  little  quicksilver  to  make  it  more 
liquid ;  and  the  iron,  which  forms  a  scum  on  the 
surface,  is  skimmed  off*.  The  excess  of  quicksilver 
may,  after  cooling,  be  again  separated  from  the 
amalgam  in  the  usual  way.  Any  amalgam  which 
adheres  to  the  iron  scum  is  readily  detached  by 
boiling  in  water  to  remove  the  sodium.  This  pro- 
cess depends  on  the  fact  that  adhesion  to  the  iron 
totally  disappears  with  the  extraction  of  the  last 
traces  of  sodium  from  the  quicksilver.  It  is,  in 
fact,  possible  to  remove  all  iron  from  the  amalgam 
by  boiling  in  water  without  any  previous  fusion, 
particularly  if  the  water  be  made  somewhat  acid  or 
alkaline.  The  presence  of  iron  can  be  readily  de- 
tected by  the  magnet,  which  may  also  be  sometimes 
used  with  advantage  in  separating  iron  from  amal- 
gam after  all  the  sodium  has  been  extracted.  There 
are  still  other  substances  which  may  be  found  adhe- 
rent to  the  amalgam  when  sodium  has  been  used, 
such  as  platinum,  or  osmiridium,  or  both,  with  iron, 
and  these  may  be  freed  from  the  latter  by  the  magnet. 

The  sodium  amalgams  prepared  in  accordance 
with  the  recipes  of  Mr.  Crookes  are  known  respec- 
tively aa  Af  By  and  C  amalgams. 

Each  of  these  contains  three  per  cent  of  sodium, 
in  addition  to  which  H  has  a  small  quantity  of  zinc 
in  its  composition,  and  C  a  little  tin.  An  amalgam 
{A),  of  seven  times  the  strength  of  the  above,  is 
prepared  in  solid  bars  for  shipment  when  the  ex- 
jjense  of  freight  or  land  carriage  is  great.  Amal- 
gams B  and  C  cannot  be  prepared  in  the  concen- 
trated form.  It  is  recommended  that  one  part  by 
weight  of  amalgam  B  or  C  be  dissolved  in  thirty 
parts  of  the  mercury  which  is  to  be  used  in  the 
amalgamating,  triturating,  or  grinding  machines, 
and  the  effect  which  it  produces  on  the  mercur)' 
noted  from  time  to  time  during  the  operation.  If 
it  retain  its  fluidity  and  brightness  to  the  end  of 
the  operation,  it  is  a  sign  either  that  a  sufficient 
amount  or  too  much  has  been  added,  and  a  second 
experiment  should  be  tried  with  a  less  quantity  of 
amalgam.  But  if  it  he  "floured,"  or  "sickened," 
or  any  loss  occur,  more  amalgam  may  be  added 
until  the  best  proportion  is  arrived  at. 

Mr.  Crookes  states  that  amalgam  B  will  generally 
be  found  effective,  but  if  the  ore  contain  an  excess 
of  any  mineral  which  has  a  deleterious  action  on  mer- 
cuiy,  more  especially  if  it.  contain  bismuth,  it  will  be 
advantageous  to  employ  amalgam  C  instead  of  B. 

When  the  best  proportion  of  amalgam  B  or  C  is 
determined,  small  quantities  of  amalgam  A  should 
be  introduced  into  the  mercury,  already  containing 
amalgam  B  or  C,  in  the  proportion  of  one  part  of 
amalgam  A  to  one  thousand  of  mercury.  This 
quantity  of  amalgam  A  can  be  added  every  few 
Hours,  according  to  cireumstances,  but  one  charge 
of  amalgam  B  or  C  will,  it  is  stated,  usually  be  suf- 
ficient for  several  days.  Under  some  circumstances 
it  will  be  found  advisable  to  add  amalgam  B  or  C 
every  few  days,  but  a  little  experience  and  com- 
parison with  the  results  obtainea  by  the  old    plan 
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will  soon  show  how  these  seveitil  agents  arc  Ijcst 
utilized. 

The  process  of  extraction  of  the  precious  metals 
by  the  lead-bath  will  be  funnd  under  Lkad-d.vth 

FOR  TIIK  EXTIIACTIOX  OF  Goi.D  AND  SiLVKR. 

Other  ]irocu»sses  for  gathering  gold  (excepting 
Amaixjamatous,  which  see)  are  included  under  the 
general  title  Gold- wash Ku. 

The  ore-ciiishers  are  dencribed  under  Ore-sta MPS, 
etc.;  OuE-oRiXDix<;  MiLi>  ;  Arrastras. 

An  amalgam  of  mercury  and  tin  is  used  to  coat 
till'  back  of  looking-glasses  and  glass  mirrors. 

This  amalgam  con.sists  of  meix'urj',  3  ;  tin,  1.  It 
is  formed  by  laying  a  sheet  of  tin-foil  on  a  table, 
covering  it  with  mei*cunr,  and  then,  by  a  sliding 
movement,  placing  the  sheet  of  gla.ss  over  it. 

An  amalgiun  of  gold  is  also  used  by  jewelers  to 
overlay  other  metals  by  a  line  film  of  gold,  after 
which  the  menviiry  is  diiven  off  by  heat. 

In  Mallet's  ]>rocess  (English)  for  pn^serving  iron 
from  rust  and  ship's  bheathing  from  fouling,  the 
iron  is  dipjuul  in  an  amalgiun  of  zinc,  sodium,  and 
meri'ury. 

The  pi-ocess  is  as  follows  :  — 

The  ])lates  are  cleunse«l  in  a  warm  solution  of 
etpial  jwrts  of  acid  (sulphuric  or  hydrochloric)  and 
water.  The  scale  and  o.\iile  are  nmioved  from  the 
metal  by  scounng.  The  jdate  is  then  placed  in  a 
prc/tnri nif Amth  consisting  of  a  satunited  solution  of 
hydroehlonite  of  /inc  and  sulphate  of  anunonia.  It 
is  then  immers(>d  in  a  bath  formed  of 


Men'ury  . 
Zinc    . 


202 
1,292 


To  each  2,240  pounds  of  which  amalgam  1  pound 
of  iK>ta.s.sium  or  .sodium  is  added. 

The  iron  is  .sjM'edily  heated,  and  is  withdrawn 
Ix'foiv  it  i-eaches  <>80'  Fah.,  at  which  temiM?ratun? 
it  would  Ih;  soon  di.ssolved  by  the  alloy. 

A  similar  process,  «*)  far  as  the  manipulation  is 
concenie<l,  in  pasM-d  through  in  the  ]Kdladiumizing 
process,  in  wliieh,  after  cleansing,  the  plates  are 
innneixcd  in  a  lused  amalgiuii  of  iKilladium  and 
menurv. 

Amalgam  for  the  electri«*al  machine  .'  — 

Zinc 2 

Tin 1 

Mercury 4 

Melted  in  the  onler  named,  in  an  iron  .*ij»oon. 
Shake  the  fuM'd  amalgam  till  cold,  tritumte  in  a 
mortar:  sift;  rub  up  the  ]M)\vder  with  lard,  and 
apply  with  a  judette-knife  to  the  rubln^r  of  the 
nuehine. 

Amalgam  for  silvering  the  insi«les  of  hollow  glass 
spheres  :  -  - 

MenMir>' :j 

Ii«'a«l 1 

Mismuth 1 

A-maVga-xni'tlng  Zinc  Plates.  Zinc  jdates 
for  the  voltaic  batten*  an*  amalgiunatetl  with  mereury, 
M)  tiiat  no  action  or  the  .sulphune  arid  takes  jdale 
on  the  zinc  when  the  einuit  is  not  ch»sed. 

To  lunalganiaie  the  ]>lates,  they  air  fiiM  pickled  in 
dilute  sulphuric  mid  (acid  1.  water  8)  in  >i  stone- 
ware  jmn.  A  little  men'ur>\  l>eintj  im^uhmI  into  the 
jmn,  IS  niblH'd  on  l>oth  sitles  of  the  plate  by  nnans 
of  a  swab.  Tlie  plate  is  wa.shi>d  in  t'\vnu  wati-r. 
pla<'ed  on  its  nlg«>  to  drain,  again  rubU'd  with 
mennirv'  nnd  drained. 

Another  im'thod  is  to  clean  the  plates  with  i-merj-. 
]»iekle,  an^\  wash.  Then  «lip  the  dean  ]»lates  in  a 
mixturo  of  etjual  imrts  by  weight  of  bichlori«le  of 


mercury  (corrosive  sublimate)  and  seriate  of  lad 
Kub  with  a  cloth,  and  they  are  ready  for  hk. 

A-maVga-ma'tor.  It  appeitni  from  Piinr,  A.D. 
79,  that  the  ancients  were  acquainted  with  aari- 
gams,  in  their  uses  for  sepamting  gold  and  wHxv 
from  earthy  particles,  and  in  gilding. 

Pliny  says  :  **  Mercury  is  an  excellent  ivfiaerif 
gold,  for  on  being  shaken  in  an  earthen  mirlvidi 
gold,  it  rejects  all  the  impuritips  that  aie  auii^ 
with  it.  When  once  it  has  thus  exfielM  ihw 
impurities,  there  is  nothing  to  do  but  to  sepante  ii 
from  the  gohl ;  to  effect  which  it  is  ponnd  km 
leather,  and  exudes  through  it  in  a  sort  of  f^npn- 
tion,  leaving  the  jmre  gold  behind." 

'  Vitruvius  (B.  C  27)  describes  the  mauier  rf 
recovering  gold  from  cloth  in  which  it  has  l«fi 
interwoven.  The  cloth,  he  Fays,  is  to  be  pot  in  u 
eailheu  ves.s(.>l,  and  placed  over  the  lire  in  order  tltf 
it  may  Im*  burnt.  The  ashes  are  throiK-n  into  vatir, 
and  quicksilver  added  to  them.  The  latter  oaitn 
with  the  pai-ticles  of  gold,  the  water  is  pourrd  oC 
and  the  residue  put  into  a  cloth,  which  hn^ 
scjueezed  with  the  hands,  the  quicksilver,  on  •^ 
count  of  its  fluidity,  oozes  through  the  poivs,  tad 
the  gold  is  left  ])ure  in  a  compre.ss<Hl  mass.  It  ■ 
commonly  stated  that  the  ancients  did  not  under- 
stand the  art  of  recoveiing  mercury  b^'  retort  lad 
receiver,  but  a  descri|)tion  of  the  aniNUtttus  If 
Pliny  (s(*e  Amalo.\ms)  contradicts  tins.  It  dm 
not,  however,  seem  to  have  lieen  much  practised. 

In  the  year  1582,  Herberer  de.sc*ribe<l  the  washiM 
of  gold  as  h(>  saw  it  practised  at  Selz,  not  far  ftfm 
Sti-asburg,  and  at  that  time  quicksilver  had  lam 
been  used  for  that  pur]K)se. 

The  einnalmr  mines  of  Peru  wer«  discovcicd 
al)out  15Gr)  by  Garces,  who  ol>8er\*i*d  the  Indiaai 
using  a  native  red  <'arth  for  paint.  It  does  nrt 
a])p(>ar  to  have  come  into  general  use  in  the  li]Tf^ 
mines  of  Peru,  as  a  means  of  extracting  the  silvfr 
from  the  earthy  pjutieles,  till  1571,  when  ftw 
Fernandas  de  Velasco  came  to  P(»ru  and  offend  1p 
reline  the  silver  by  mereury,  as  he  had  seen  in  tk 
smelting-houses  in  Mexico.  His  proposals  weie  ae> 
cepted,  the  old  meth(Hls  aliandoned,  and  that  of  anal- 
giimation  pursued  as  it  is  practiscnl  at  present. 

In  1572,  Hawks  wiites  that  '*an  owner  of  a  ii^ 
must  have  much  (piieksilver,  and  as  for  this  charar 
of  cpiick.silver,  it  is  a  new  invention,  which  thev  find 
moiv  pn)ritable  than  to  line  their  ore  with  leaiL**^ 

I/ok'i n  i/f's  J  'nffiitjcs. 

The  number  of  ))atents  gmnted    in    the   Cnitfd 

States  for  amalg.imatoi-s  cannot  Ix'  readily  stated,  m 

so   many   of  the  crushers,   grinders,   and   amstnt 

i  iMM-ome  anialgsiniator.'N  by  the  addition  of  inerGQiT. 

i  To  state  the  whole  numU'r  would    give  an   esse- 

I  genited  view,  as  many  of  them  an*  merely  niechanicil 

grinders  ^\ithout  any  sjM'eitic  adaptation  to  the  »• 

]  quirements  of  the  mereurial  proee.ss.    The  number  rf 

I  jMitents  for  amalgiimators  in  the  rnit(*il  States  miT 

iH*  a])])i-oximntely  staKH]  at  two  hundred  and  siztT 

!  .Ianu;irv.  1S72.  "* 

With  the  exci']>tio!i  of  the  ar^'cntiferous  galena, 

silver  is  p'lierally  foun«l  in  the  fonn  of  biittle  sal- 

phides   dio<:eininat<M|   through    the   ganguc    or  veia 

stone.     These  ]Kirtiiles,  in  tin*  o]Hiation  of  grindinc 

or  stan)pin<^^  are  redurrd    to  a  tine  ])owder,    whi3 

ihiats  of!"  ill  \\at»r  in  the  ]no<fss  of  eoncentintion.    It 

U-eomes  ni«ess;nv,  thenfoiv,   to  ap])lv  n  gntheiuw 

agent    whi.h    will    ec.lleet    them,    and    the   notaUt 

mtivity  of  (jnicksilver  in  entering  into  combinatiM 

I  with  thi'  pniious  metals  has  caused  its  seleetioD  at 

.  the  desin-d  agetit.     The  subjiet  is  s{>rcial]y  treated 

under  .\\iAt.(..\Ms,  and  the  meehanieal  prrH«esses  and 

manipulati-Mi  are  the  subjeet  ofthi-^  artiele. 
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The  iirooessca  and  macliineB  for  tbe  amalgBmation 

Tile  I'alio  process.  The  Barrel  process. 

The  Hot  process.  The  Pan  proceaa. 

The  Kstiilk  proccsa. 
These  wilt  bi-  atijarately  considerpd. 

Succeeding  the  descriiitioD  of  the  pan  process,  a 
numbe  roCexamplesofGold  Amalgamators  are  i  nserted 


South  Auicrieo,  and  is  now  employed  in  Mexico, 
now  or  lately  in  Nevada.  It  was  invented  by 
Medina  in  ISiiT.  The  materials  nccpssory  for  the 
reduction  of  silver  by  this  process  are,  magistral, 
common  salt,  and  mcrcuiy.  Tbe  magistral  is  made 
frrnn  copper  Jiyritea  redu<^  by  stamps  and  arra^tras 
to  a  line  jiondir.  This  is  exposed  to  the  air  for  some 
months  and  calcined  in  a  furnace,  a  little  salt  being 
added.  The  eflcct  is  tbe  production  of  a  soluble 
sulphate  of  copper. 

The  silver  ore  is  reduced  by  stamps  and  anostiaa, 
or  by  the  more  modem  forms  of  ore-grinders,  to  a 
fine  powder  which  becomes  a  mud  by  the  addition 
of  water.  The  mud  or  "slimes"  is  then  removed 
from  the  anastra  and  de^sited  in  walled  receivers 
called  "lameros,"  where  it  wrts  "ith  "  portion  of 
its  water  nnd  aceumulates  till  it  beconws  sufficient 
to  form  a  "  torta."  It  is  then  spread  to  the  Ihii-k. 
nes9  of  about  a  foot,  and  after  drying  to  a  suitable 
consistence  receives  from  three  to  live  per  cent  of 
salt,   which  is  tramped   in   by  animals.     The  day 


"torta,"  as  it  is  called,  to  the 
cent  of  the  matter  in  the  heap.  The  proportion 
varies  according  to  the  richness  of  the  magistral  in 
the  Hulphate  of  copper.  This  is  tramped  in,  and 
mercury  is  added  ;  tiiree  and  one  half  to  tour  pounds 
for  every  mark  of  silver  supposed  to  be  in  the  heap. 
(The  mark  is  eight  Spanish  ounces  of  443.8  gr.  each.) 
This  is  trodden  for  four  hours.  Chemical  action 
9,  and  thfl  mass  is  carefully  sampled 
n  its  condition  and  ' 


the  BulBciency  of  the  proportion  of  nugisCral.  If 
too  little,  more  is  added  ;  if  too  much,  lime  is  adde<l 
to  prevent  loss  of  mercury.  The  treading  of  the 
torta  every  alternate  day  expedites  tbe  action.  Tlie 
mules  ore   hitched    four  abreast  atid   blindfolded, 


bout  eight 
d  in  addi- 
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being  guided  by  a  halter  held  by  a  mi 
the  central  platform. 

The  treading  occupies  about  eight 
hours  on  each  occasion,  a  '  ' 
tion  the  mass  is  turned 
a  week  with  wooden  shovels.  In- 
corporation by  a  mortar-mill  would 
prolxibly  be  more  thoroughly  ctTec- 
tive  with  a  given  amount  of  power. 

When  the  mercury  has  absorbed  all 
the  silver,  the  moss  is  washed  by  agi- 
tation in  a  sciKes  of  tanks  provided 
witli  rapidly  revolving  stirrers.     The 
rate  of  motion  of  these  is  gradually 
reduced,  and  the  metallic  or  heavier 
particles  canunence  to  sink.     As  soon 
as  a  test  shows  tjint  thfl  upper  strata 
have  but  a  trace  of  metal,  a  plug  is 
withdrawn,  which  allows  the  earthy 
particles  in  suspension  to  be  run  olf. 
The   amalgam   and   heavier   mineral 
particles  are  sepai'ated  by  a  subse- 
quent washing,  and  the  amalgam  placed 
in  a  stone  trough,  when  it  is  treated       DV/inann). 
with  afurtber  amount  of  mercury  and 
sulgected  to  frequent  washings,  which  bring  the 
amalgam  into  condition  for  the  strainer,  whose  upper 
portion  is  of  leather,  and  the  lower  closely  woven 
canvas.     A  quantity  of  m.T-  f^^  ^^ 

cury  strains  through  and  iscol- 
lected.  The  remaining  amal- 
gam is  emptied  on  a  fcsther' 
corei-ed  table  and  formed  into 
bricks  of  a  tiiangular  shape, 
which  are  then  ready  for  the 
process  of  retorting. 

Vaiiney,  March  18,  1852. 
This  device  is  for  expediting 
the  straining  of  the  antalgom. 
.The  tube,  being  closed  at  bot- 
tom, is  iilled  with  mercury. 
The  amalgam  is  poured  into 
the  vessel,  and  the  cock  at 
the  lower  part  of  the  tube 
is  then  opened.  The  quick- 
silver Hows  out,  causing  a 
Torricellian  vacuum  above  it 
and  beneath  the  strainer. 
The  quicksilver  in  the  amal- 
gam IS  then  forced  through  '-^ni'i  «mn«« 
the  strainer  by  the  pressure  of  the  atmosphere. 
In  some  < 


'^-r/' 


^- 


fe  t  I  by  the 
cond  nsal  on  of 
stean  If  the 
p  pe  be  long 
enough  t  may 
be  obla  ned  by  h 
body  of  V    ■ 


n^  JUf'fl  ^vrtm. 
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I  opnatiooi    to    uw  nii#Tii—    leqmred.      Sn  ni. 

'iijMirr   Ml,  ■lii'Ji   u'liimxti   ■>vft   the  "uualgun,  lie  natiin  of  tb«  chnnical  naetions  of  tkfMa 

■if4  MVlfxl  «tii'')i  i*  kiii<]l«l   a  channal  lir».     A  j'Tccru  has  be«D  mach  munndnstood.  bat  8gai» 

'-iruUi  tank  of  luuxnry  i*  n,iiiitnii.ti^  )'^hm-  th-.-  iliiitM  ba>  prcn  a  solation  which  u  nov  ■ropUl 

(Iwrf  ./  th-  hiin<iiiK-h'>ui»-,  ilirmif^  «Jii<-h  a  Ktrrsni  Awwilinft  to  his  iheory,  that  portjon  of  the  atw 

-rf    mi-f    i.   ">[i>b>iitly   «iii*<l   to  flow  ;   aii<]   in  wliith  rxist*  iu  tbe  ant  in  «  Dati\-p  «t>tc  il  ibe 

rl,.i  II  j.W"l  nil  ir'.ii  tri|>-l,  irownd  Ia-  ■  luuiiil  ™[»Wt  of  unilinf;  dir«tl>-  »-ith  mercair ;  ni  i 

i>U<'',  lixviiiK  n  link  ill  iiH  <.-<-iiti'r  fur  iIk'  i-soaiH-  iif  iu  jniiiiiiit;;  witli  tfai*  metal  any  om  which  da  m 

niri'<ii>       On   lliJH  iilal*  an;   |iil>'l   ihc  liri.-t-  -jf  cuUlaiD  »ilvtr  iu  the  metallic  fonn,  a  amall  qw- 

~'~"  -'nmalgam  be  ohtiiined,  it  ii  pv 
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(luci-d  lir  til 
whirl)  ill  T>re«rnce  of  mprcmj  hai  ik 
iirujHTty  of  mlui-iiig  the  ulvtr  niMii| 
111  a  state  of  romliioation.  Thai  as- 
[•ouniLi,  an  well  as  tlit^  Datirr  uetall,  ui 
hOM'r-iitible  of  i-onvrniion  into  ntmin 
of  silrrr  uDilrr  the  iufldence  of  nrariuit 
will  lihrrated  hv  tlie  actioD  of  tbrnt 
)>)iuri<-  n<-i<l  of  Ihi'  tnQgiitial  on  a  ate- 
tiou  ofmnimoDsalt.  The  mnriatr  rf 
silviT  thus  fonii«i  nmv  be  ilestrojcdl^ 
till'  ntl'ltlion  of  alkaline  eartha,  but  tk 
KilviT  will  then  be  converted  into  a 
oxidu  wbiLh  Iirr  ho  longer  the  propeltr 
uf  r[iriiiili){  all  uniul^aiii  with  nien-nn. 
FiiLlhiT,  tJiat  iw  certuin  nietala  hiit 
tlie  jin'tilinrily  of  neiiarating  othen  ■ 
a  state  of  iiuiity  from  the  acids  wM 
which    thpy    are   c-ombined. 


■i.i,  iV 


takiac  froi 
which  a  I 


memit 
ird  tod- 


.     .  portion  of  it  ii  d>- 

'hili>  the  ri'maiiKlvr  foniis  an  suialsMU  wiA 
tlif  lilieniti-.!  filwr.  This  mluL-tion  of  tlip  alvm 
by  llii'  ui'tiiiii  uf  iimriatiit  acid  on  nictallic  mercniT, 
tii;?'thiT  with  the  diiivt  action  of  the  aaroe  as 
timl  iiii'tal,  nn-  thi'  twii  I'uuKes  oCL-asioniog  thr 
hisH  of  iiiiii-kMlivr ;  tlic  direct  aetion  of  the  add 
Illalli^l■^<ti1If;  itxelf  whenever  it  he<.-onM«  necvaaarrta 
tiinki'  a  furtluT  nddition  of  iiiaKislnil.  Th«  nn- 
<'iiry  lii:it  n-iiiiiitiH  in  thi-  n-sidue,  either  in  am- 
I'iiiiitiiiiiwitliiiiui'ialiu  acid,  or  in  the  uiet«llic  aUttj 
till-  li>i'iiii-r  ii-|iii'M'utiiiK  the  delieit  known  •«  m*- 
Miiiii'/"  i< i>iisuiiM-il )  HUd  the  latter  fomiing  that  par- 
li.iiK.t'  IlK'hissdiiKsnlHKjirn'iibtloat). 

'III.;  Ilnr  l'i!.KJ>s.  This  is  t-inployed  in  8<Nth 
.Aiiii'iiiii  <iti  II  [■niiliiir  rl;ins  of  orps,  GORtaininff  • 
l.iiff  i-r.i|-.riii.ii  of  ii^iiiiv  silver,  or  in  which  that 
iiiM,a  ..,.111-.  ill  ilic  fi.nii  ..f  lUIoride,  iodide,  « 
l.ii.iiii.i.'.  Till'  i.iv  is  ii.ii|,'lily  stumiicd,  reduced  t<ia 
i.iliiiii  fii.i.l.'  ill  ihi'  iinuslia,  nud  washed  on  an 
ill!  tiii.-.l  ].|iiiir,  iiyvhi.'b  thv  riihiT  jiortions  air  con- 
"     f  tile  original 


nilk.       TW 


r  !«. 


ly  U-  pa,!,., 

aii<l   sorted,  and 

■t.-.l  lo  a  saviiij!  proit-aa,      TIk 

.\.a   1..  a   ■■™ti>,-   B   copper- 
.  rmiLi«.      Wat.ri,   addei  ta 

«li.>ii.-1.iillil 

on  aet«  in   aalt  to 

•■'""  "!'■'■ 

■lit  of  the  weight 

rii.- u.iiiii- iiu 

s^islhenalimd. 

This   must   not 

ver  contained  in 

.r-iu.iii.ii    I 

ri'iHatt-d    testa 

.■1..I.   lb.-  li. 

lia  matter  U  i»- 

till'  iii::!<-.li. 

it^of  a-torta," 

in  wooden  cb- 

«■:.;:>  »..-ll. 

1  und  treated  as 

\C''C-.'<y 

.«  ponrista  of  ■ 

.   mwhiohbloda 

ivrjjiyry  bloeki 

<i>.vl..I^...i. 

v..    .1: 

>.'■->'  >-f  the  latter 
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may  be  about  100  pounds,  while  that  of  the  "fun- 
don"  is  from  1,200  to  1,600  pounJa,  aud  the  time 
for  working  them  ulT  is  about  six  hours  in  each 
case.  Tlic  sulphides  are  not  reduced  b;  this  pro- 
ctas,  and  are  therefore  added  to  the  material  of 
the  patio,  hitt  do  not  require  the  addition  of  magis- 
tral, as  they  i^ontain  a  suHieient  amount  of  chloride 
of  copper  to  convert  the  sulphides  of  silver  into 
chlonde  ;  the  eoppr  is  furnished  by  the  attrition 
of  the  bottom  of  the  vi-aael,  which  is  kept  clean,  by 
the  i>addle  in  the  case  of  the  "cazo,"  and  the  cop- 
per blo.'k  in  the  ease  of  the  "fondon."  The  prop- 
er proportion  of  the  mercury  and  the  mecliaideal 
action  prevent  the  loss  of  mercury  by  adherence  to 
the  bottom  of  the  pan. 

The  EaruPA  Process.  In  some  of  the  colder  and 
more  humid  districts  of  Mexico,  a  modification  of 
tlie  patio  process  has  been  cm^Joycd.  The  ground 
ore,  instead  of  being  exposed  in  the  open  air  on  a 
paved  courtyard,  as  in  tiiu  ordinary  patio  process,  is 
placckt  under  a  ithcd,  and  ihe  usual  method  of  patio 
amalgaiimtion  proceeded  with,  until  the  operation  is 
about  half  completed.  The  ore  is  theQ  removed 
into  a  chamber  termed  an  eatu/n  (stove),  which  has 
under  it  n  lireploce  six  or  tight  fcet  long,  so  con- 
nected by  sids  flues  with  small  chimneys  as  to 
elevate  the  temperature  of  (he  room  containing  the 
ore.  Here  it  is  exposed  to  a  gentle  heat,  and  al- 
lowed to  remain  during  two  or  three  days,  when  it 
ia  again  removed,  and  the  reduction  completed  by 
the  ordinary  method  of  patio  amalgamation. 

By  this  process,  the  time  required  for  the  reduc- 
tion of  the  ore  is  less  than  by  the  patio,  and  the 
yield  of  .silver  greater  ;  the  loss  of  mercury,  on  the 
other  hand,  ia  more  considerable. 

The  Baiikel  Process.  An  apparatus  of  this  de- 
scription was  in  use  at  the  latter  part  of  the 
last  oentuc)'  in  Germany.  It  is  described  a.9  "on 
apparatus  consisting  of  eighteen  small,  cylindrical. 


fVflCfrf  Amalgamtutr  li!er1  tat  aettion). 
vertital  lessels  orranged  in  a  circk  m  which  the 
ore  were  mi\ed  with  mercury  and  tonstantly  agi- 
tatid  hy  a  virtical  spindle  in  each  tub  the  spindles 
being  n  orked  by  a  large  horizontal  spur  wheel 
placed  in  the  center." 

The  amalgamating  apparatus  of   Freilierg   con- 
usted  of  wooden  casks  ai-ranged  in  rows  and  driven 
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by  pinions  upon  their  shafts  engaged  by  the  teeth 
oi  a  large  spur-wheel.  Each  cask  had  a  circular 
apertuie,  closed  by  a  lid  while  revolving,  and 
opened  an  required  to  receive  a  charge  of  roasted  ore 
by  a  spout  from  the  hop]>«r  above  ;  or  opened,  when 
in  the  reverse  position,  to  discharge  its  contents 
into  the  hopper  Dclow,  after  the  argentiferous  mer- 
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F^ribtTf  dinaifomatinf  Banela  (top  nwr). 


curj  had  been  withdrawn  at  another  opening,  which 
at  other  times  is  closed  by  a  plug.  Each  barrel  is  . 
charged  with  300  pounds  of  water  and  1,000  pounds 
of  finely  ground  ore ;  fragments  of  iron  are  added, 
the  barrels  closed  and  set  in  motion.  When  the 
material  is  reduced  to  a  paste  of  the  proper  consist- 
ence, 600  pounds  of  mereury  are  added  to  each  cask, 
and  the  closed  barrels  revolved  for  16  hours  at  the 
uniform  late  of  1 3  revolutions  (ler  minute.  By  the 
addition  of  water  and  subsequent  revolution  at  a 
slower  rate,  the  mercury  is  separated  from  the 
slimes  and  collects  in  a  mass  below  the  water,  which 
holds  the  major  part  of  the  earthy  particles  in  sua- 
peDsion,  by  the  aid  of  moderate  agitation.  The 
mercury  is  then  withdrawn  by  removing  a  plug  and 
inducting  the  metal  by  a  hose  to  a  spout  and 
receiver.     The  possajje  of  earthy  particles  indicates 


charged  into  troughs  below.  The  chloride  of  silver 
contained  in  the  roasted  ores  is,  as  in  the  Freiberg 
process,  decomposed  by  agitation  with  iron  frag- 
menta,  the  chloride  combining  with  it  to  form 
protochloride  of  iron,  while  the  reduced  melaUio 
silver  becomes  subliequently  dissolved  in  mercuir. 
The  chlorides  tA  lead  and  copper  which  may  be 
present  are  reduced  at  the  same  time  as  the  chloride 
of  silver,  and  enter  into  the  composition  of  the 
amalgam  nrodnced.  The  chlorides  in  the  roasted 
ores  are,  by  trituration  with  iron,  reduced  to  the 
state  of  minimum  chlorination,  before  the  addition 
of  the  mereury,  allowing  the  latter  to  act  upon  the 
silver  immediately,  and  obviating'  the  conversion  of 
the  mercury  into  calomel,  which  would  not  be  again 
reduced  and  would  prove  a  loss. 

The  muddy  residuum,  previously  referred  to,  is 
re-treated,  if  sufficiently  rich,  by  roasting,  etc. 

The  amalgam  obtained  is  filtered  in  the  usoal 
manner,  and  the  remainder  distilled  to  sublime  the 
mercury.     The  metallic  result  is  then  refined. 

The  barrel  process  at  the  Ophir  and  other  liuncs 
in  Nevada  is  preceded  by  drying  the  ores  in  a 
kiln  ;  dry  Stamping,  screening  through  wire  sieves, 
and  roasting  in  reverberatory  furnaces  for  from  4} 
to  8  hours.     About  Si  per  cent  of  salt  is  added  by 

ertions  in  the  furnace,  the  ore  being  stirred,  and, 
fore  drawing,  1}  to  8  per  cent  of  carbonate  of  soda 
is  added  to  decompose  the  sulphates  and  chlorides 
of  copper,  zinc,  etc.,  and  prevent  loss  of  quicksilver. 
The  roasted  ore  is  then  screened  and  the  bamls 
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are  charKwl  with  it.  The  chnrgB  of  each  hanrl  is 
2,000  pounils  nf  ore,  450  poiiliilii  of  iron  fiB)nneuts, 
and  water  suHicipnt ;  they  am  then  ivvolved  for  3 
hnurn.  From  350  to  400  iiotniiia  of  uiercury  anr 
now  added  to  eai'h  barrel,  wniuh  are  then  rtvolvnl 
for  12  or  13  houn  at  the  rale  of  12  rerolulion*  per 
liiiniit«.  They  are  Iheti  filled  iij>  with  mttcr,  asnin 
run  for  2  hours,  anil  the  watiT  druwii  otT.  The 
atnalf^ni  is  Htniiniil  thrDii|;li  a  caiivas  bu|;  to  remove 
a  (lortioli  of  the  i^uiuksilver.  TEie  litilings  are 
wiuiheit  in  a  siittler,  and  tlienue  passed  through  a 
aeriei  of  sluiee.boEes  into  a  Hume  about  OOO  fi'et 
Ions  and  4  fert  uide,  pmvidnl  with  riEHes. 

The  ainalgnin  K  diatilled  in  circular  retorts. 

Till'  I'as  riwiCKiw.  This  |>rocesa  wns  designed 
cs|H:iaa11y  fur  ojieTating  upon  on-s  of  iMMrcr  quality, 
di^Jlc•nsiIIg  with  rouatiiif;  incident  to  the  liarrel  pro- 
erns  iinil  to  the  fminent  uiunipulationH  and  loss  of 
time  incident  to  tjie  jutio  proceSB.  The  ores  of  llir 
minH  hvinft  Borteil  into  three  graili-s  of  coni|iarative 
ni'hiieam  tlie  Smt,  axxayjiie  overJUO  [HT  ton,  ami 
contiiiiiiliK  *  gn-»t  deal  of  sulphur  and  refiaeton' 
nit'tala,  ia  atainjied  dry  and  ivn'rved  for  lb?  burrrl 
prcH-esa;  while  the  second,  from  $40  to  SOO  |k.T 
ton,  and  the  tliinl,  from  S  2U  to  $  40  per  ton,  are 
■tuTn]H-d  wet  and  trvutiit  l>y  the  pan  provrsa. 

Tlw  enished  ore,  after  pauinft  l]irou](h  the  screen 
of  the  Htnm|>-1xix,  is  ronveviil  to  the  w-ttlera,  paasiiig 
from  one  to  another  till  the  wati'r  mna  offrlcisr. 

The  pans  are  very  various  in  thi'ir  constmctioD, 
and  a  uuinluT  of  tliein  will  Iw  shown  in  thia  seelion 
of  the  article'  on  aniBlgiiniation.  Tin-  coHnnon  pan 
is  a  round,  wno.Un,  or  cast-iron  tul\  six  feet  in  di- 
ameter, two  feet  in  depth,  and  with  u  Hat  liottom. 
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the  apertures  /  The  false  bottom  is  made  one  iDch 
less  n  diameter  than  tl  e  bottom  ot  the  pan  itailt 
and  has  an  aperture  n  th  centrr  an  inch  larnr  ii 
dian  t  r  than  the  base  of  the  p  liar  in  whii^  tk 
vert    al  shaft  wo  ka      To  fasten  the  ' 


A  EillP  bottom  of  U-im-h  iiwi  is  itis.Tti-.|  ii 
.  tills,  and  a  hollow  jiillsr  in  tin-  e.iiter  lulmitrt 
imsiia.!?'  of  an  UpriKht  ahaft  wliiili  is  Kipieridly  worl 
tiy  cearinjr  beneath  the  |«Ti,  <-;i|Hiljh>  of  iinimiii 
ealMisto  it  from  liflern  to  twenty  rrridnlionH 

niiiiut''-     It  is  Mimi-timex  fp-ari'i)  u h  higher. 

To    llir  wowhil   aniii  a  are  alta<-h-'l  llif  U\i, 
K    also   of  wowl,  ti>    whii'h    are   tntirwA    Ihe  i' 
'    "le  Mis,/,  |ns.iiii-ij|.  throt 


■    ti.-l 


<-  han  .. 


plai'p,  and  prevent  the  mercury  from  finding  it*  way 
under  it.  atrips  of  cloth,  about  two  inches  in  width, 
are  lapped  around  th*  rdce 
of  the  fol.se  bottom,  aa  well  m 
-oplred  against  the  aidra  irf 
li<t  ,«n. 
A  little  i 

'<^urrd  in  its  place  by  tnn 
ofwell-drieil  wooden  vedpa 
tiftlit'y  driven  between  the 
two  layers  of  cloth.  Thfat 
weilges,  which  are  drim 
quite  close  to  each  other, 
must  Ik'  somewhat  ahortcr 
than  the  ihiclcness  of  tlw 
false  bottom,  thus  ImTinv  a 
»]Hcc  nlwve  them  which  n 
siilBBsiiicntly  covered  with  a 
piiate  of  iron  criDent,  that  H 
allowed  to  set  before  u^m 
tlic  apiumtus.  Abont  oDe- 
horseiwerisrequirrdtownik 
>  1  tliu  pan,  whir'h  will  amalgaiiiale  from  one  and  «  half 
■ '  til  two  tonsof  ori'  in  the  course  of  twentv-four  honra. 
I  I  Niinros,  .Srpti-mlier  18,  1880,  The' annular  n- 
•  I  volviiiR  funnel  it  ilistiihutee  the  powdered  tnateiU 
r,  bv  piiH's  //  to  tlie  space  near  the  central  pillar 
,  tlimufth  whieh  the  vertical  shaft  poweii.  n^ 
.  K'"'"'"*  in  ""■  Ii"'''!'  nf  the  muller  and  bed-nlMe 
I  an-  aiTnniris)  in  eurvnl  lini-s,  xo  that  the  HMteruI  n 
I  f''d  fnim  tile  center  lowanls  the  circumference  befbn 
t  ii  ^■lll■ll.•s  Ilie  diMharKc-npeninRs  O.  ProJe«4tu 
I  i-.iiils,  as  tlie  mnller  and  ImUplates,  act  upon  tk 
I  fill  [ii^ili'rial,  and  fonv  it  IVnm  the  center  aa  it 
I  jui.«s  fi-.im  thi'  pi|H-s  If  into  the  mill,  giving  it  ■■ 
1  irceiiiri.-  tiioti'iii.  anil  .nusinK  it  to  come  repcatcdlr 
:    imd..rtheln1um1ii,Ko[«.rati<.n.     The  bahtiw-mi 

■  wiih   iiK   niullen  i«  oiljuHtahle   vcrticaUy    on   th* 

■  •.li»n    r..   n-Kiihiie   tlie  pr<,xiniity   of  the   gtindliv 


V,1I!S 


V,  DeccmhiT  1«,  1S()2,  and  July  \%  I 
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A  stationary  bed-pUte  is  attached  to  the  floor  of 
the  pao  ji,  and  lias  radial  grooves  which  are  filled 
with  wood.  The  rotary-disk  has  radial,  open  grooves, 
fonnetl  by  the  iatervals  between  the  seotional  pieces 
which  are  attacheil  to  the  faee  of  tlie  disk  and  form 
the  tnullers.  The  disk  itself  is  an  annulus,  and  is 
connected  by  amis  i  with  the  outer  tube  A,  whiuh 
forms  the  ulaiice-ryiid  and  rests  upon  the  central 
pillar  m,  being  rotated  by  the  cential  shaft  which 
18  driven  by  gearing  below.     The  opeuing  in  the 

Hf.  IM. 


uUets,  and 


center  of  the  rotating  disk  is  consi 
than  the  tube  A,  so  as  to  leavu  a  hi 
the  material  collects.  Tim  action  is 
ore  will  pass  outward  from  this  cei 
tween  the  faces  of  the  uyper  ami  lowi 
arriving  at  the  peripheral  op<>ning  is  arawn  in  by 
spiral  st^rapBis  »,  which  are  supporlwl  from  above  and 
return  the  pulp  over  the  top  of  the  upper  muller,  to 
the  central  Hpace,  for  a  repetition  of  the  operation. 
The  shoes  are  renewable,  and  are  secured  to  the  disk 
by  rivHs  which  are  cast  in  them.  The  operation  of 
this  apixiratus  is  as  follows  :  The  space  about  the 
j)eriphery  of  the  lower  muller  is  filled  with  quick- 
silver, and  the  pan  nearly  Gtled  with  pulp  of  the 
proper  consistency  to  flow  easily  ;  the  shaft  U  now 
made  to  revolve  at  a  proper  speed,  from  sixty  to 
eighty  revolutions  per  minute,  by  which  the  upper 
muller  is  rotated.  The  pulp  between  the  muUera,  by 
means  of  the  centrifugal  force  developed,  is  made  to 
pass  out  through  the  radial  channels  between  the 
dies,  as  well  as  between  the  grinding  surfaces  of  the 
npiier  and  lower  muUera  ;  alfo  into  and  over  the 
quicksilver,  thereby  causing  amalgamation. 

The  outward  motion  of  the  pulp  has  the  efToct 
of  keeping  the  quicksilver  entirely  away  from  the 
grinding  surface,  thereby  obviating  what  has  often 
proved  a  very  serious  difficulty,  namely,  thegrindiug 
of  the  mercury. 

The  rotation  of  the  upper  mtitler  causes  the  pulp 
hi  the  |ian  to  revolve  with  it.  This  current  U  met 
by  the  cuneiform  iirojections  and  curved  plates,  and 
thereby  turned  toward  the  central  opening  in  the 
upper  muller.  The  radial  slots  between  the  shoes, 
running  from  the  centi'al  opening  to  tlio  outward 
one,  allow  currents  of  considerable  siie  to  pass  with 
great  velocity  ;  and  the  pulp  filling  these  slots, 
being  coiitinuaUy  thrown  outwardly,  tends  to  pro- 
duce a  vocimm.  By  this  the  pulp  in  the  body  of 
the  pan  is  set  in  motion,  causing  a  rapid  and  abun- 
<lant  flow  downward  at  the  center,  and  upward 
along  the  inner  surface  of  the  pan.  The  pulp  is 
thus  midc  to  circulate  until  the  complete  pulver- 
izaliou  of  the  quartz  and  amalgamation  of  the  metals 
have  taken  place. 

CoLEHAV,  August  18,  1863.  The  muller  of  this 
pan  h  driven,  as  are  the  preceding,  by  the  central 
vertical  shoft  which  is  projected  up  the  central 
Mvity  of  the  aimular  pan.     The  shaft  supports  a 
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bulancc-rynd  a,  to  whose  ends  are  attached  the  mul- 
ler (,',  which  revolves  between  two  plates  S  D,  re- 
siiectively  below  aiul  abovei  The  muller  C  has  cor- 
rugations on  its  upper  and  lower  aurfaces,  as  have  also 


the  surfaces  with  which  it  comes  in  contact.  The 
vertical  position  of  the  rotaiy-nheel  or  muller  is  ad- 
justed by  tba 'central  wheel  6,  and  that  of  the  upper 
plate  D  by  the  set  screws  c,  which  are  four  in  uum- 
tier  and  set  at  o)iposite  points.  By  this  double  ad- 
justment the  8|.aces  between  the  grinding  surfaces 
ai-e  gradually  approached,  as  the  pulp  becomes  hner 
in  the  progress  of  the  work. 

Wheelek,  December  S,  1863.  The  lower  face  of 
the  rotary.muller  has  spirally  cun-ed  grooves  which 
act  in  apposition  to  reversedly  cuiTed  s|riial  grooves 
on  the  bed-plate  or  stationary  muller.  Fig.  118 
is  a  vertical  section,  and  Fig.  149  bliows  the  pan  in 
perspective,  the  muller  being  raised  and  turned  bot- 
tom upwards.     The  d 

Kg.  148. 


1  are  attached  to  the  bed 
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of  the  pan,  and  the  shoes  b  to  the  rotary-disk  ;  thia 
is  attached  to  the  hollow  cone  F  (see  Fig.  H8), 
which  is  connected  to  the  vertical  shaft  O,  and 
that  to  gearing  beneath  the  pan.  The  dies  a 
are  kept  in  their  places  by  the  central  ring  c,  and  on 
the  sides  by  the  inclined  ledges  d,  under  which  their 
edges  are  wedged.  Spiral  ribs  are  fixeil  on  the 
periphery  of  the  rotary-mnller,  and  act  in  concert 
with  reversedly  spiral  ribs  d  attocheil  to  the  side 
of  tlifi  pan  to  create  lin  upward  current  in  the  pulp, 
'  ■  ■  is  then  sftept  toward  the  center  again  by 
guida-pUtes  atuched  to  the  blocks  c  on  tba 


curved  guida-pUtes  a 
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«anie  fenturta  sa  the  foreBoiiig,  but  the  action  of  the 
mailers  is  different.  The  vertiral  shaft  is  driven 
by  rearing  below,  luid  passes  up  through  a  centrni 
cavity  ill  the  unnular  paii.  On  the  summit  of  thr 
ahaft  is  an  snti  iu  which  are  jonniBled  the  vertical 
aharts  of  tlie  de^nijent  mullen.  £ach  of  the  latter 
shafts  has  a  pinion  which  engages  a  circular  station- 
ary rack  on  the  inner  edge  of  the  pan,  so  that,  as 
the  muDers  revolve  around  the  main  shaft,  they 
have  also  a  rotary  motion  on  their  own  axes.  They 
thus  acquire  what  is  called  a  planetary  motion,  ro. 
tating  as  they  revolve. 

The  giindlng  effect  of  this  motion  ia  very  satis- 
factory, and  the  inuUers  wear  nearly  evenly.  The 
effect  of  a  simply  revolving  muller  is  to  wear  the 
fastest  nearer  the  periphery,  as  that  passes  over  a 
greater  frictional  surface  in  describing  a  lawer  cir- 
cle. This  difficulty  is,  however,  met  by  Dodge's 
patent,  described  elsewhere  in  this  aiticle. 

Kenvok,  July  19,  1864.  This,  like  the  one  im- 
tnedialely  preceding,  consists  of  a  circular  iian, 
through  the  center  of  which  passes  a  vertical  shaft- 
To  the  upper  end  of  the  shaft  is  attached  a  cross- 
head  fitted  with  a  yoke,  thronah  whith  a  screw 
passes  anil  rests  upon  the  end  of  the  shaft.  At  the 
ends  of  the  cross-head,  bows  are  attached  carrying 
the  veitical  shafta,  upon  which  are  pinions  gearing 
into  a  Ktationaty  wheel.  At  the  end  of  each  shaft 
are  placed  arms,  and  at  their  ends  are  irons  for 
receiving  the  inullera.  The  mullers  have  a  quad- 
ranaiilar  arrangement  at  the  ends  of  aims  o,  sim- 
ilarly clis|>osed  and  radiating  from  the  shafts  I. 
As  in  the  preceding  example,  they  have  rotation 
on  their  own  axes  by  the  engagement  of  their 
respective  pinions  m  with  the  stationary  wheel  n. 
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In  operating,  the  chai^  having   been  plac 


is  then  injected  into  the  mass,  raising  its  tempera- 
ture to  200°  Fahr.,  can;  being  taken  to  retain  a  proper 
consistence.  The  muller  being  slightly  raised,  quick- 
silver is  added  in  a  shower  from  a  canvas  bug,  to 
the  extent  of  from  ten  to  fifteen  per  cent  of  the 
material  under  treatment ;  sulphate  of  copper  and 
suljihuric  acid  arc  also  added  in  small  quantities  ; 
also  salt  in  some  cases.  Many  suggestions  of  niu- 
tcrials  to  be  added  are  rife  among  the  miners,  but 
appear  to  be  empiric  in  their  character,  and  not 
derived  fnnn  critical  chemical  consideration  of  the 
reactions  taking  jilace  or  recjuired.  Tlie  running 
of  the  pan  to  complete  the  aninlgamation  is  con- 
tinued for  three  or  four  houra.  The  pulp  is  then 
thinned  so  as  to  flow  out  of  an  opeiiing  in  the 
bottom  of  the  pan,  and  is  conducted  to  tlie  sepa- 
rator ;  or  it  may  be  thinned  and  settled  in  the  pan, 
reducing  the  pulp  fo  as  to  allow  the  heavier  por- 


randers  ad*-isahle.  Several  of  the  examples  show 
these  cocks,  but  othera  arc  so  arranged  that  the 
pan  will  tip  on  its  hinges  and  discharge  its  contents. 
In  the  larger  pans,  where  it  is  desired  to  make  the 
work  OS  continuous  as  may  be,  the  whole  charge  of 
the  pan  is  drained  off  and  subjected  in  a  separator 
to  a  second  process  of  dividing  the  earthy  |>articles 
from  the  metal,  in  order  that  the  |>an  may  be 
expeditiously  rechargi^i  and  proceed  with  its  work. 
One  of  these  separators  is  shown  in  this  article, 
but  the  common   pan   (also  shown)  is   frequently 

In  the  separator  the  pulp  is  mixed  with  a  large 
quantity  of  water,  and  a  j-egular  steady  supply  kept 
up,  so  as  to  carry  off  the  lighter  jiaHielea  of  earthy 


[mint  IS  gra< 
but  the  Eea- 


first  from  holes  in  the  upper  jiart  of 
paration  proci-eds  the  dischami 
lowered,  until  eventually  nomi 


nnl  haie  also  a  reiolution  in  the  track  formed 
b)  the  annular  pan  owing  to  the  rotation  of  the 
sliaft  (  nn  1  cross  head  The  adjustment  of  press- 
un.  of  the  mullers  on  the  face  of  the  pan  ia  ob- 
tained b\  the  set  scrtw  t  which  passes  through  the 
joke  /(  and  nsts  on  the  shaft  a.  Each  muller 
receives  a  cycloidal  movement. 

The  process  of  working  in  pans  is  not  mtrthj  a 
mechanical  trituration  of  the  material,  and  an 
exposure  of  it  to  the  contact  of  mercury.  These, 
of  course,  arc  necnssary  incidents,  but  the  chemical 
reactions  of  the  constituents  are  in  many  respect* 


The  energy  of  the  treatment,  however,  has  the  effe_. 
of  expediting  the  decomjiosition  of  the  mat^'rial  and 
the  combination  of  the  precious  metals  with  the 
mercury. 


lyrites  and  liquid  amal^m  is  left. 
The  amalgam  is  drawn  off  from  the  bottom,  and  the 
pyrites  then  scooped  out,  and  after  being  further 
unshed  in  another  sejiaratiiig-pan,  to  remove  (he 
last  traces  of  amalgam,  it  is  reserved  for  final  treat- 
ment by  calcination  and  reduction  in  banels.  The 
amalgam  ia  now  carefully  washed  in  clean  water, 
dried  with  flannels,  anil  linally  removed  to  the 
amalgam-rouni,  where  it  is  strained  through  thick 
conical  bags  of  canvas  twelve  inches  in  dianieter  at 
the  lat^r  end,  and  two  feet  in  length. 

After  the  hags  have  drained  for  some  time,  they 
are  beaten  with  a  round  stick  to  cause  a  further 
quantity  of  the  mercury  to  ma  off.  The  haul,  dry 
amalgam  is  linally  removed  from  the  bugs  and 
weighed  into  store. 

The  mercury  run  off  from  the  bags  ia  technically 
known  as  "  charged  quick^lver,"  and  after  being 
mixed  with  retorted  mercury  is  returned  lo  the 
pan-room  for  farther  use.  Charged  quicksilver  is 
preferred  to  the  pure  metal,  as  with  it  amalgamation 
i»  found  to  procemi  more  rapidly. 

AMALnANATiUN  OP  RoA.sTED  Okkx.  In  some 
of  the  mining  districts  of  Nevada,  and  gmrticularly 
in  the  neigh liorhood  of  Austin,  where  the  ores  con- 
sist of  various  compound  suliihides  of  silver,  contain- 
ing e.  considerable  amount  of  antimony,  the  onlinaty 
pan  process,  as  practised  at  Virginia  City,  cannot  be 
advantageously  employed.  The  ores  from  this  part 
of  the  State  consequently  require  roasting  before 
being  subjected  to  amalgamation,  and  then,  when 
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worknl  ill  the  [nni,  uirunl  bi-ttra  rosutU  than  thosp 
iilituiliPil  frum  thK  om  of  the  C'onutovk  vein  treated 
ill  their  row  ktate.  Eauh  buttery  of  live  stampers 
will  urnNh  (di'y)  Anir  turn  of  ore  daily,  thniugli  a 
uire-Kiiuze  icrvcii  of  fotty  huleH  jirr  linear  inch. 
One  tliouialid  jMunds  uf  tills  cmxliMl  on:  are  roasted 
"'  tfiaht  {RT  wtit  of  eoTiiiiiiiii  Halt  ;  the  time 
'  L-  by  c'Oi'h    charge  being,  on 


applipd,  B 
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o  vaporiie  the  r 


litti  tfiaht  {XT  n 
iccu|ii.iV  in  tile  fi 


iii]i|i>yi-<{,  and  uri- charged  with  from  eight  hundred  to 

onethouaandpouiids 

Fig.  IM,  ofniaaliMlore,  which 

oi't'iiijies  five   lioiini 

'  )      in  working.     A  mill 

/■  often  Htain[«rs,wilh 

nil     the     iieepsmry 

fumncv*,  inns,  and 

Hi>J>linnres,wtll* — ' 


the  c. 


m^  of  t< 


ty-four  houm,  with 
11  lot^  conKuni|ition 
uf  alwiit  ten    I'oriis 

llf  WDOll.       It  in  stilt' 

eil  that  Ihi!  loss  of 
lilviT  in  the  neiuh- 
Inrhooil  of  Ansiiii, 
where  the  ores  eon. 
tiiiii  litllc  or  no 
gcihl,     seldom     I'x- 

iif  Ihf  HHiHiy      ' 


■BIT.  Xnrt  Ik 
jilaced  in  aJiy  snitable  iml:: 
mating  vessel,  and  washed  Hud  tnmted  is  u 
usnat  way. 

KrTOHTiNo.  The  silver  or  gold  amalipiin  ittmk 
in  the  assay -olG<.-?,  uid  the  mercury  aepumtnl  br  i, 
tilUition  in  a  cast-iron  retort  with  a  luted  rai' 
jiloceil  upon  anan-h  of  lire-hrick,  and  having  laiitlr 
an.'h  aliuve  it.  being,  with  tlie  exception  of  one  at 
{vnt'losi'd  within  a  chamber.  Fig.  155  showt  u 
'  amnigfiiient  of  tlie  retort  alid  chnnihpr.  The  thn 
of  luiinlgam  is  weighed  and  placed  in  a  •cmicindi 
tray  divided  by  a  tranHverse  pnrtilion.  Briv 
^  bring  put  in  the  ttay  tlie  unalfani  t*  rdUed  vie 
I  niilk  of  lime  or  a  thin  wash  of  cuy,  *  ahrel  of  ja^ 
U-ing  Hometlnies  placed  under  it  ;  bv  theae  art 
the  amalgimi  is  prevenlnl  from  aifheriog  to  a 
tniy.  The  troy  beins  jilaeed  in  the  retort,  the  «>i^ 
i.H  uliHinl  and  cai-efully  luteil  with  a  thin  pMte  o 
ciny  ami  wood-sshes.  The  fire  is  then  linfattd  i 
the  fumuce,  and  tlie  heat  venr  f(Tmiluiitly  ni* 
until  the  retort  U  at  a  1iri)^lt  red  htmt.  The  ba 
and  smoke  from  the  fnniare  noas  throoftb  the  Cm 
II  ",  ell'.,  up  into  tlie  ehaniber  b  and  aromtd  tt 
ri'tort,  the  anxike,  etc.  aMviiiliiig  into  the  dil 
ney  rf  throU(;]i  the  tlues  1,  2,  3,  etc.,  and  the  rlu 
Iier  (-,  thi>  dreft  liring  regulated  by  dampen  i 
tiu'hi-d  lo  these  Hues.  A  horixontal  ji'ipe  ^  u  Gtu 
into  till-  inner  end  of  the  retort,  and  i»  lo  eonwrti 
.-rtical  dunncant  pi|>e  £  that  they  adniti 


Sj'KM 


n,Xov 


lo-r  ili.  |Hil4.  Tlii^  tniiiiiiiit  in  designed  to  deHul- 
pliiiria-  tin  an-  sitiiultaneiiiiHly  with  its  extiiMiire  to 
I  he  uien'iirial  fiiUMii.     Til-  <in',  lilK-ly  pulverized,  is 

iilaeiil  in  H  vi-Nii-l  wilh  ■iiniill  Hiiioiint  of  "   ~ 

..lid  thv  ve«.-l  thi-n  Hlr-iiiKly  cl."-.I,      H<-» 


iiM'nieil  sufficiently  ilec]!  in  a  tank  of  « 
it  air-tiKlit,  but  lint  (o  allow  of  watur  bring  dni 
up  into  the  heateil  retort,  and   ]nssea  throngfa  i 
F,  in  whii'li  a  cum-nt  «f  watrr  eirtabt 
upwunt,  huving  its  enit  by  a  i^pr  at  tl 
I.     .\K  mi'  retort  U-comes  heated  the  vulatili* 
■n-ury  i>aii!ies  throiifdi  the  pi|>es  Jf  and  J^  brii 
iilemu'il   ill  its  imNKigi^  through   the    latter,  si 
'nmiilnliii  in  the  reaervoir  O,  from  whence  it 
I  oir  by  a  bent  tulie. 

i.'ii  the  inercnrj-  has  eeaaed  to  distil  over,  tl 
i.-i  iilliiwed  to  cool  grailnally.  and  when  cold  II 
111  silver  is  withdrawn,  ami  it  an<l  the  mem: 
liiis  iHi^tMil  over  arc  weighed  Tor  the  pana 
I'rtJiiiiing  if  there  has  been  any  leakage  Hw 


IioikI   is   placed  < 


■  PhiUiM,  t) 

o(  working  from  «  «  ■ 
uri*  by  the    pan  pniEF 


MilKtiK.  ineluding,   tile 

liM  of  mercury,  etc 
Total     •■••A    includina 
-and  tear  - 

,    'Hi  . 

t.m  "f  ore  containluH 
to  the  amount  of  ftmr 
to  *  ,'<fi  per  ton, 
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zontal  axes,  the  trunnions  being  hollov  to  sdinit  the 
pulverized  ore  from  one  cylinder  into  another.  The 
cylinders  are  connected  by  flaogea  or  S-pipes  with 
grooves  turned  into  the  axes  or  trunnions,  and  rings 
are  fitted  int«  the  grooves  and  covered  by  the 
flanges  ;  the  whole  are  so  connected  as  to  make  them 
water  or  steam  tight,  and  so  arranged  as  to  give  « 
fall  of  about  six  inches  to  each  cylinder.  The  cyl- 
inders contain  rollers,  knives,  burnishers,  and  other 
analogous  arrangements  to  produce  friction,  scour 
the  ore,  and  assist  tile  contact  with  the  quicksilver. 
Heath,  February  17,  1863.  This  machine  con- 
sists of  a  cylinder  which  rotates  upon  an  axis  diago- 
nal with  the  true  cylindrical   axis,   and  is  formed 


with  a  corrugat- 
ed i ■■■-     ■ 


)f  the  cylinder.     The  cffecl 


provided  with 
annular  ribs, 
which  project 
from  the  inside 
of  the  cylinder 
in  aplaneparat- 
'lel  to  the  heads 
and  at  right  an- 


roll  as  the  machine  \a  rotated,     A  lid  admits  ..   . 
interior,  anil  the  latter  is  also  entered  by  a  pipe. 
Hall,  Febi-uaty  28.  1866,     The  horiioiiUl  rotat- 
Flg.  UB. 
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inder  turns  thereon.  The  pipe  D  connects 
with  a  retort,  and  cimducts  therefrom  the 
mercarial  fumes  which  pass  into  the  cylin- 
der through  perforations  in  the  lower  part 
of  the  pipe.  The  end  U  o(  the  pipe  dipt 
into  a  vessel  of  water  that  condenses  any 
mercurial  vapor  which  passes  over  when  the 
stopcock  g  is  opened.  The  cock  regulates 
the  pressure  of  vapor  in  the  cylinder,  which 
has  a  door  by  which  it  is  charged  and  un- 
char^. 

Staats,  March  13, 1866.  The  ore  is  placed 
in  a  closed  vessel  in  company  with  an  al- 
lowance of  qnicksilver,  and  is  then  rotateil 


;  cylinder  .i4  bos  internal  lifteiae  c,  which  rafseand 

-n   over  the  pulverized  quartz  contained  there- 

The   central   jripe  is  stationary,  HDd  tiiie  cyl- 


on  its  horizon 

tal  axis  above 

the  fire  in  the 

rnmsce.      The 

fumes  eliminat    ~ 

ed  by  the  heat 

from  the   mercurv  penetrate  the  material   a 

agitated  by  the  rotation  of  the  TesseJ, 


The  barrel  amil- 


ng.  IflO. 


and         ^%J^ 


SiURiiES,  September  18,  1 

rator  has  a  pocket  to  retail 
merctiry  and  distribute  ii 
to  the  ore  as  the  barrel  revolves 
The  cylinder  is  stayed  by  dia- 
metric  bolts. 

Gold.  Tht  BaUcnj  Proca». 
In  the  amalgan)ation  of  gold" 
ores  the  auriferous  quart!  is 
broken  by  a  crusher  into  pieceH 
of  about  a  pound  weight  and 
is  then  stamped.  For  wet 
crushing,  stamps  are  used  weigh-  st 
ing  from  Sve  to  nine  hundred 
pounds  includinp  the  slem,  and  are  driven  at  the 
rate  of  seventy  blows  per  minute  with  a  fall  of  from 
six  to  nine  inches.  They  are  fed  bv  an  attendant 
whose  duty  it  is  to  regulate  the  sa])ply  of  ore,  water, 
and  quicldulvcr,  when  that  metal  is  used  in  the  bat- 
tery for  amalgamating  the  free  gold  present. 

Amalgamation  in  the  battery  requires  careful 
attention,  principally  to  avoid  the  too  rapid  addi- 
tion of  quieksilver,  which  should  be  supplied  in 
very  small  quantities  only. 

to  amalaamaW  the  free  gold  in  a  battery,  the 
quantity  of  quickialver  to  be  used  is  about  one 
ounce  weight  to  each  ounce  of  gold  present ;  this 
is  sufficient  to  collect  the  gold  and  form  a  dry 
amalgam.  If,  therefore,  a  mill  will  stamp  twenty- 
four  tons  of  ore  in  twenty-four  houra,  and  the  ore 
contwn  an  ounce  of  gold  per  ton,  it  will  be  neces- 
sary to  put  into  the  battery  an  ounce  of  quicksilver 
nvery  hour.  When,  in  addition  to  gold,  the  rock 
under  treatment  contains  metallic  silver,  the  amount 
of  mercury  added  must  be  proportionably  increased. 
More  than  eighty  per  cent  of  the  assay  value  of  the 
gold  in  the  ore  may  by  careful  manipulation  be  thus 
obtaineil.  The  gold  amalgam  accumulates  in  the 
comers  and  crevices  of  the  battery  box,  between  the 
dies,  on  the  breast  of  the  mortar,  over  which  the 
crushed  ore  is  washed  into  the  settling-ciatenis,  and 
Is  even  found  in  considerable  qusntities  adhering  to 
the  stamn.slioes.  The  amalgaiu  thus  obtained  is 
very  hard  and  heavy,  and  is  commonly  so  rich  in 
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in  again  to  tbe  center,  and  tlif 
The  hcni)  partitles  nccumuliitt 
paus,  and  are  thence  removed 
to  tbu  amalgamators  below 
wliere  th<  \  nrt:  SKitaCed  by 
stirrers  aboie  and  in  contact 
with  th(.  uien.ury  which  oi 
cupies  the  depreaaiutis  in  tho 
bottoms  of  the  pans ;  thu 
pans  coiiimunicate  by  a  cen- 
tral channel, 

KESliBlCK,  May  29.  1896. 
Theagitatorf  operates  in  the 

ng.  lee. 


17,  and  the  combiiiei  vertical,  longitu- 
dinal, and  partial  rotary  movement  ia  to  settle  the 
heavier  matters  to  the  bottoms  of  the  pana  and  shift 
tlie  tighter  material  to  the  iians  neit  below.  The  ue- 
culiar  eoniplei  motion  of  Ifie  jans  is  intended  to  im. 
itate  the  hand  motion  in  panning. 

Partz,  July  14,  1S63.     The  powdered  ore  is  dis- 


tributed in  a  dry  si 

iglT.     The  surface  of  the  latter  ia  amalgamated 


Howing  n 


e  inclined  surface  of  the  metallic 


with  mercury,  and  that  which  flows  to  the  lower 
end  ia  re-elevated  and  again  distributed  upon  the 
trough.  A  current  of  water  and  an  agitator- wheel 
assist  in  removing  the  tailings  which  rtrach  the 
receptacle  at  the  lower  end  ot  the  trough. 

Fi;.  168. 


bottom  of  the  tank,  being  driven  by  the  vertical 
shaft  C  and  the  gearing  above.  The  box  E  occupies 
a  position  near  the  bottom  of  the  tank,  and  is 
heated  by  steam  introduced  by  the  pipe  a.  b  h  the 
dischnrge-pipi!  for  the  wat*r  of  condensation. 

Peck,    Feliniary   21,   1965.      The  pans  are  ar- 
ranged in  successive  order  upon  steps  on  the  swing- 


HlLL,  January  1,  1861.  This  operates  by  centrif- 
ugal action.  The  rotating  basin  has  a  cenlnil  de- 
pression to  contain  the  mercury,  and  its  surfaces  are 
amalgamated  to  cause  adhesion  of  the  amalgam,  as 
it  is  formed  by  the  contact  of  the  mercury  with  the 
precious  metals  in  the  pulverized  ore.  The  water, 
ciuaHi,  and  lighter  impurities  are  expelled  over  the 
edge  of  the  basin  by  centrifugal  force,  while  the 
'     '^' — "iults settle  into  thecentral pocket. 
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metallic  portions,  while  the  lighter  impurities  e 
ejtutnd  over  the  edge  oF  the  pan,  into  which  a  stres 
of  water  conslatitly  Oovia. 

WHELFLEr   AND  STORED,   September   11,  ISS 
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i  I  interior  lurface  by  the  o 
I   metallic  particles  nre  seized  and  a: 
mercury. 
I      The  supply  is  derived  from  the  tank  T  bj  jift  t 


and  the  tftihn^dis- 
vbarged  by  pipe  iS. 
Pmklph,  October 
18,1819.  Tbelow- 
et  roller  revolvrs  in 
B  trough  orniercure 
C,  and  distributes  it 
upon  the  uppei 
rollers  A  B.  which 
are  brought  ' 


their  0 
encrgyin 
(I  ting  I  he  1 
amalgam, 
■   lotht 


subsequently  Hcnped  olTmt 

Ti..  ^.,^  ^  supplied  totk 

kliDs  frooi  a  tnk 

le  rollen  tor  t  ft- 


Fhttpt'l  Amalgamalt 


ut>p«r  rolls  through  » 

J.   The  jVkets  hold  the  < 

cific  portion  of  their  revolution. 

AUAMH  AM>  WoKTHiNGTos,  February  J2,  1S64. 

This  invcntiiHi  cc.naisls  in  pulverizing  the  qnutitt 

mGlallireroiiK  sulHlances  containing  pr«cioua  — «-'» 
the  pulp,  being  to  an  imj«l|iable  luwder,  and  precipitatlBa  aaJ 
i.prea<I  over  the  |  discharging  this  dust  either  in  a  caldned  m 
otherwise  I irepani]  condition,  in  order  to  nrluvt 
the  meUltic  inrticleH  from  their  snlphnnw 
or  other  foR'ign  eombinations,  into  an  ^^^^^^f^ 
phere  of  hot  vajiar  of  ijuicksilver.  On  the  mm- 
lier  end  of  a  vertical  stationary  cylinder  U  tttad 
R  short  crliiiiler,  which  is  made  to  tarn  tbeniiL 
till'  KitiiP  being  provided  with  a  screen  or  hnpcc 
liiluw  the  stfltioiiaty rylinder  is  a  pan  In  iSdk 
stirrers  are  luadi^  to  operate.  CiHDiinuucMte 
with  the  Dutin  cylinder,  by  means  of  a  tabcplMa]! 
a  little  below  the  sereen  in  the  upper  ertb- 
di'r,  is  a  fiirnnce  or  still  for  distilling  tlie  qnick- 
silver  which  falls  with  the  calcined  parfinw  ^ 
ore  ilirough  the  staljonary  cylinder. 

D.w,  Sepleuiber  26,  1865.  The  retort  k  Ml 
ill  a  fumaee  A,  and  delivers  fumes  <^  attrrmj 
into  the  vertieal  tulip  />.  The  polveruMl  «n 
from  the  hiimirr  C  is  deliveml  by  a  feed-whld 
in  gradualeil  <|tiantitie9,  and  falls  the  Innglfc  W 
the  tulie,  at  the  lower  end  of  which  itbllA*- 
ereil  by  a  disc haige- wheel,  so  that  the  AnnM 
may  not  esua|>e.  The  length  at  the  tuha  ^m 
be  sueli  as  is  found  sufficient  for  the  pnmSL 
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and  the  reapective  wheels  £  ^  are  conilrcted  by  a 
driving- chain.  The  particlea  of  the  precious  metaU 
combine,  in  falling,  with  the  mercurial  fumes  with 
which  the  tube  is  charged. 

Hall,  December  27,  1864.  This  inveatioa  con- 
silts  of  a  scries  of  curved  pipes  canuectM  with 
quicksilver  basins  iu  such  s  manner  that  the  lower 


f  the   I 


jxteudiug  slightly  abovi 


Ihe  Imttom  of  the  vessel.  The  lower  end  of  the 
latter  pipe  and  the  upper  end  of  the  pipe  A  enter 
the  bottom  of  the  pan,  and  so  on  throughout  the 

He  claims  an  apparatus  for  separating  gold  from 
foreign  substances,  composed  of  a  series  of  bent  pipes 
or  tubea  combined  by  means  of  a  series  of  conneot- 
ing-basins  containing  quicksilver. 

To  aid  the  process  of  amalgamation  varioas  pro- 
cesses have  been  adopted  to  render  desulphurization 
by  roasting  more  effective,  among  which  may  be 
cited  the  following  :  — 

RAlcr,  August  21,  1866,  forces  air  through  the 
mass  of  fused  metal,  to  remove  sulphur,  arsenic,  and 
antimony.     The  apparatus  may  be  similar  to  the 


RvEKSON,  August  14,  1S66.  The  ores  are  heated 
in  a  mufBe  in  the  presence  of  a  current  of  air  ; 
behind  each  muffle  is  a  passage  in  which  binoiido 
of  nitrogen  is  generated,  which  mixes  with  the  atr 
and  sulphurous  acid  imasing  from  the  muffles  ;  the 
miiture  is  driven  by  fans  into  receivers  in  company 
with  a  steam-jet.  The  receivera  are  charged  with 
ore  previously  desulphurized  in  the  muffles.  The 
Bulpburous  acid  is  converted  into  sulphuric  acid, 
and  coDibiaca  with  the  base  metals  in  the  receiver  ; 
the  suliilmtes  are  dissolved  out  by  water,  leaving 
the  gold  free  ;  the  silver  may  by  ttie  usual  method 
be  afterwards  precipitated  from  the  solution  of 
mixed  sulphates. 

Whelplbv  and  Stoker,  September  11,  1888. 
In  thia  proccsa  the  chemical  reagents  aiv  blown  in  a 
linely  divided  stale  upon  the  heated  ore  by  means 
of  a  bhist  of  air  or  steam.  The  interior  of  the  fur- 
nace is  stateii  to  liave  an  atmosphere  charged  with 
"  coal  in  aerial  or  air-bome  combustion." 

Flbury,  July  3,  1866,  mixes  the  sulphurels 
or  tailings  with   coal-dust,  and  bakes  them   into 
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a  metalliferous  coke.  This  is  ground,  heated,  and 
treated  with  steam,  after  which  it  is  amalgamated. 

Bkuw£r  and  Campbell,  January  23,  18t>6.  The 
ores  are  smelted  with  a  suitable  Huit,  such  as  carbo- 
nate of  soda,  and  the  fused  moss  precipitated  into 
cold  water,  to  disintegrate  the  mass  and  expel  the 
sulphur. 

Whelpley  and  Storbr,  September  11,  1886. 
The  cylindrical  vessel  is  connecttd  with  a  hopper  at 
one  end,  an  exhaust-pipe  at  the  other  end,  and  has 
a  series  of  rotary  agitating  arms  attached  to  a  shaft 
]>assing  through  the  said  cylinder.  The  hopwr  has 
a  gratmg  and  a  feed-brush.  Air  may  be  admitted 
t«  the  cylinder  through  a  grating. 

The  inventors  claim,  lirst,  brightening  metallic 
particles  in  finely  pulverized  and  desulphurized 
ores,  when  such  wightening  is  effected  on  the  prin- 
ciple of  mutual  attrition  in  a  cylinder  alternately 
closed  daring  the  lirighleuing  process,  and  opened 
to  set  five  the  charge  by  means  of  a  valve  in  the 
exhaust-pipe,  intending  to  claim  for  this  end  the 
principle  of  alternately  closing  and  opening  the 
cylinder,  so  as  to  do  the  work  in  a  close  cylinder, 
as  well  as  the  combination  of  the  cyliniler-valve 
and  exhaust-pipe  for  the  purpose  and  substantially 
as  described. 

A  tine  grating  prevents  in  the  (ced-hopper  the 
passage  of  any  but  very  tine  dust  into  the  cylinder. 

In  their  patent  of  June  13,  1S65,  they  separate 
metals  from  mixtures  of  earth  and  metal  by  the 
action  of  gravity  in  counteraction  to  currents  of 
air  in  an  upright  pulveriziiig^mill,  the  air  mov- 
ing upward  to  carry  off  the  finer  dust  of  earthy 
matter,  white  the  metal  falls  by  its  sii[>erior  gravity. 

Within  the  cylindrical  case  is  a  revolving  shait 

Provided  with  blades.  The  case  is  provided  with  a 
opper  and  an  air-apertui'e  nt  the  top,  and  an  air- 
outlet  aud  an  outlet  for  the  ore  through  the  con- 
ductor at  Ibe  bottom.  The  conductor  communicates 
with  a  box,  which  is  provided  with  an  air-aperture 
and  door.  This  box  communicates  with  another 
box  by  means  of  a  pipe,  the  latter  box  being  also 
provided  with  an  air-aperture  and  a  door.  .\  tube 
leads  from  this  latter  box  to  the  center  of  a 
!<pray-wheel  which  is  contained  in  a  box,  the  bot- 
tom of  which  is  covered  with  water,  and  the  said 
Ihix  is  provided  with  shelves  in  the  upper  part. 

The  same  inventors  have  an  apparatus  for  desul- 
phurizing ores,  by  roasting,  while  falling  tlirough  a 
chuuuey  above  a  furnace. 

Electric  action  baa  been  called  into  play  to  secure 
the  deposit  of  gold  and  silver  from  the  earthy  mat- 
ters with  which  itts 

associated,  and  has  'IS  1% 

also  been  used  to 
energize  the  action 
of  the  amalgam. 

ConariN,  May  5, 
1863.   The 


aulatedpi 


led  in 


id  subjected 
to  electric  action 
therein.  The  bat- 
tery is  formed  in 
the  pan,  and  is  iii- 
de|icndent  of  ex- 
terior influences, 
the  anode  and  cath- 
ode being  exposed 


.  the 


lalgam,  and  c 
nect^  by  a  metal- 
lic strip. 
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For  other  adaptations  of  Electro-Metallurgy  to   nished  with  a  worm  of  pipes  to  ocmitcj  «q       

the  collection  of  the  precious  metals,  see  Gold  and  steam  therein.  Added  to  the  chai)se  is  m  mm 
Silver,  Electro-metallurgic  Processes  for  ouantity  of  quicksilver,  which  is  iint  heated  ^ 
Collection  of.  the  introduction  of  ordinary    ateam  ;     the  sni- 

In  Kyerson's  apmratus,  June  4,  1861,  the  sub-  heated  steam  is  then  turned  on«  and  the  m-Ui 
stance  containing  the  gold  and  silver  is  introduciKl  I  seethed  or  boiled  for  an  allotted  period.  On  dk 
into  tlio  cylindrical  vessel,  provided  Avith  a  henii-  i  top  of  this  cylinder  a  water-bath  ia  placed,  and  ■ 
spherical  or  dished  bottom,  in  a  finely  divided  state,  !  the  mercurial  vai>ors  rise  they  beootne  caadtutL 
toj^ether  with  mercury  and  water.  8u])erheate<l  |  Thus  the  system  of  thorouglily  imprifgnaiinf  tk 
steam  is  introdnc4Ml  by  the  coiled  \n\ie  into  the  Ixit-  '  crushed  rock  with  quicksilver  ia  carried  OQt  wsk 
tom  of  the  vessel,  ese^iping  into  the  mass  by  a  stories  |  efficiency.  After  thus  cooking,  the  cylinder  door  a 
of  small  holes.  The  vapor  of  the  mercury  is  con-  !  oiKMied,  and  the  whole  mass  discharged  upon  i 
densi'd  against  the  bottom  of  the  cover  of  the  vessel,  j  novel  shaking- table,  which  is  worked  by  the  po«w 
and  falls  in  a  finely  divided  state  thmugh  the  mass.   |  of  the  steam  em])loyed  in  the  pre^-ious  operatioB. 

The  extraction  of  the  pn'cious  metals  by  immers-  i  This  table  is  built  of  copper  on  a  wooden  frame,  wiik 
ing  the  (K)wdeix>d  ore  in  a  lead-bath  has  been  calle<l  |  rollers  and  riffles  of  ]>eculiar  construction,  whici. 
anialgiuiiation,  but  the  tenn  is  inconvct ;  it  forms  i  when  it  is  in  motion,  give  the  water,  amal^m,  aid 
an  alloy,  not  an  amalgam.  It  will  lx>  considered  \  dust  the  same  action  as  the  ooean-surf,  —  an  undn* 
under  Lead  Process  f^or  Extua(TIux  of  Pre-  <  tow.  As  the  mass  des^^ends,  the  amalgam,  from  itf 
cioi's  Mktals.  I  metallic    weight,   graduallv   clears    itself  fruo  tbf 

BrRsiLL*s  English  patent  of  February  12,  1853,  i  (juartz-dust,  and  the  result  is,  that  it  is  all  cot 
deseribes  a  mode  which  partakes  of  a  combination  \  lected  in  the  troughs  of  the  riffles,  containing  eTur 
of  the  mercurial  and  lead  processes,  and  may  be  men-  ■  i»artiile  of  metal,  be  it  precious  or  base,  the  quaitt 
tioiied  here.  I  iiolds.      The  mo<le  of  applying  super^heated  »trui 

He  tn>ats  auriferous  and  argentiferous  ores  with  '  to  the  crushed   rock  desulphurizes    it,   freeing  th( 
an  amalganl  formed  by  the  union  of  mercury  with  j  UK^tals,  and  all   that  is  necessary  is   to  nftort  tbf 
a  readily  fusible  alloy  of  leiid  and  bismuth  ;  or  lead,  .'  amulgiun  to  obtain  the  result  of  the  yield." 
bismuth,  and  tin.     The  ore  is  immersed  in  the  l)ath  !      The  'Mounial  of  Mining,"  August,  1868,  nientiuM 
of  molten  metal.  the  following  am  a  rei^oiled   success,    but   withoA 

The  Irad  priMM'ss  preceded  the  mercurial,  at  lea.st  ,  vouching  for  it :  **Zinc  added  in  smal]  qoantitiekto 
on  this  continent,  having  been  practised  from  time  !  the  (quicksilver  used  in  amalgamation  augroentA,  ii 
immemorial  by  the  Indians  of  Peru.  I  a  remarkable  degree,  the  retentive  power  oithe  latX<T 

Hkistkr's  new  pro<>essfor  the  reduction  of  ar-  i  for  gold  and  silver.  It  is  stated  that  one  ounce  of 
senieal  sulphurets  and  other  refractory  ores  is  thus  :  zinc,  or  less  even,  should  be  used  to  ten  pounds  of 
deserilN*d  hy  the  San  Francisco  Times.  **To  all  j  (piick.silver.  The  action  in  this  case  is  said  to  Ik 
outwanl  a])iH'ar.inci*  the  machine  is  very  simple,  alH)ut  the  same  as  when  soiliuni  amalgam  is  fa- 
consisting  of  thn-e  iKirnds  one  of  cast-iron  and  two  i  ]>loytHl.  The  beneficial  result  is  thought  to  lie  in 
of  wo(mI.     The  ii-on  (blinder  is  al»out  half  filled  with  |  the  fact  that  zinc  has  a  ten<lency  to  crystallize  ia  i 


sulphuH'ts  iir  j)ulveriz«'d  oiv,  and  n'volve«l  over  a 
motlerate  fire  for  an  hour,  keej>ing  it  b«'low  a  n*d 
heat.  Tin*  on*,  having  Ih'cu  thoroughly  heat(*d 
through,  is  jli-awn  out  into  a  woiMlen  «*ylinder,  and 
ten  |MT  r«Mit  of  (luii'ksilver  acMed,  antl  the  o]M*ning 
then  madf  air-tight,  to  prevent  tin*  fumes  of  the 
•piieksilvi-r  from  eseaping.     Aft«*r  revolving  for  two 


jrystallL 

needle  or  barb-like  form  ;  hence,  when  disseminated 
in  minute  partiiles  through  the  quicksilrer,  the 
power  of  the  latter  to  take  uo  the  atoms  of  gold  and 
silver  with  which  it  may  l)e  brought  in  crontact 
iHH'omes  very  much  intensified.  This  method  of  in- 
creasing the  efficiency  of  the  amalgamation  procesiis 
said  to  liave  been  in  vogue  in  the  Mexican  miuc«." 


hours,  the  ore  and  quicksilver  are  found  to  1m>  '  Many  valuable  im])rovementA  have  first  been  no> 
intimately  mixi'd  to;^'ther,  and  the  goM  and  silver  ticed  in  the  current  journals  of  the  day,  the  **  Engi- 
amalg:unated.  The  charge  is  then  drawn  off  into  neering  and  Mining  Journal,*'  ** Scientific  Amer- 
thc  tliird  barrel  and  diluted  with  water,  and  after  ican,"  and  *' Ameri<'an  Artisan.*'  Books  and  tbeir 
n-volving  for  twt)  litnirs  the  quicksilver  ami  aiiial-  editors  cannot  keep  jHice  with  the  march  of  improTV- 
giiiu  an*  drawn  off.  The  secret  of  this  ]»nM'ess  is  in  ment,  which  is  incessiint,  and  naturally  finds  iti 
this  last  barrel,  us«mI  as  a  s«'ttler  ;  for,  in  ever>*  in-  !  expression  in  these  stientific  papers.  See  *l«ft 
«taiic«',  with  the  mo-.t  H'lVactnry  arsenical  sujphu-  "  Mines,  Mills,  and  Funiaces,"  bv  R.  W.  Ravmomi 
rets,  ami  with  comliinations  of  lead  and  iron,  the  [  Tnited  States  Coinmissiiiner  of  Mining  Statistics: 
quicksilver  i>  found  at  the  hiittom,  culliTting  ami  ■  ,1.  li.  F'onl  &  Co.,  New  York. 

forming  Mil  am.d>;a:ii  containing ov*T  ninety  jMT  <-eiit  A-mal'gam,  E-leo'tri-caL  For  covering  the 
of  the  gi»ld  and  silv«'r,  while  the  only  ajqin-ciable  cushi(»ns  of  electrical  machines, 
loss  in  ipiicksilver  in  a  month's  workinj;;  was  what  '  Zinc,  1  o/.  ;  giain  tin,  1  oz.  ;  melt  in  an  ironhidlcL 
wasspilt  by  carelesNuesHoutsiile.  The  i-ost  of  working  and  add  mercury,  2  oz.  Stir  with  an  iron  ro<l,  poor 
five  tuns  a  day  ought  not  t<»  e\ccfd  ;$:{o.  A  tiv«'- ^  into  a  wtKMlm  Im)x  chalked  on  thi^  inside'  and 
horst*  engine  would  give  an  excrss  of  |H»\ver,  and  by  agitate  till  cold  ;  or  stir  till  cold,  and  then  itowder. 
gmditig  the  Ixirrels  pnqN'rlv  twoeoniinoii  laUirers  on  I  The  {M>wder  is  s]iread  on  the  cusliion,  which  M 
a  shift  could  ke«q» the luiichinegoin^tti full  cajMuity."    previously  siriean*il  witii  tallow. 

A   priN'ess    s:ud   to  yield   exi-ellfut    ivsult^   was'      A-mal'gam  Oild'ing.    (>raingrdd,  1  ;  mercury 
dew  riltfil  ill  the  *'  Alta  ("aliforiiian  '  of  August  :io,    8  ;  unite  by  ^'entle  heat  and  stirring. 
Ibftti.      See  also    **  .\nierican  .lonrnal   of   .Mining"  «       In  using,  first  rub  the  bnuss,  copiN»r,  etc.,  with  a 
(now   the   *' Kngine<>ring    and    .Mining    Journal "),!  tudution  of  nitrate  of  mercury,  and  thtai  aprcad  a 
Vol.  II.  p.  43  ft  itt(j.  '  film  of  amalgam.     Heat  volatilizes  the  mercury  •■mI 

'*  Thedry  rt>=:k  i-* crushed,  nn«l aft t-rward submit t'Mi  ;  haves  tin*  g<>l«l  N-hiutl. 
to  the  action  of  Iwlls  in  a  drum  to  insure  full  ]iulvcr-  <  A-mal'gam  Ma-nip'u-la'tor.  A  dentist's  ia- 
izatiun,  it  lH*in>;  desirable  that  thi>  ]Ki\vdershould  ap-  Mrunient  to  larilitate  the  nnq  aration  of  amalffamlor 
I»n>nch  as  near  the  fin«*ne>s  of  wheat-flour  as  ]HMsilile.  '  fillini;  excavations  in  carious  teeth.  It  has  a  cm 
A  '  har^e  of  this  iM>wdered  quaiiz  is  then  placed  in  '  at  i»ne  eiitl  for  taking  up  the  desinnl  amount  or 
iix  aiT'tight  cylinder,  the  iut<rrior  <if  whicli  is  fur*  i  tilings   or   {Kmdcr,    and  u   curved    simtulu   at   the 


AMALGAM   SILVERING.  < 

other  end  for  combining  tha  mercury  with  the 
filings  Biiil  packine  it  in  tho  cavity. 

A-mal'gam  SU'var-ing.  Silver,  1  ;  mercury, 
8  ;  niix  with  heat,  and  nir  tu  with  gold. 

Apply  as  the  gold  amalgam,  previously  using  a 
WMh  of  nitrate. 

For  Bilvering  the  insidea  of  hollow  glasa  vessels, 
globes,  convex  mirrors,  etc.  ;  — 

Lead,  till,  and  bismuth,  each  1  part ;  melt,  mix, 
and  cool  to  the  lowest  jioint  at  which  the  alloy  will 
remain  tluid  ;  add  mercurv,  10  oz.  Wsrm  the  glass, 
pour  in  the  amalgani,  and  roll  the  glasa  round  and 
round.  The  amaigaui  will  adhere  readily  at  a  cer- 
tain  temperature. 

A-OMU'eam  Var'nialt  Melt  grain  tin,  4  ;  bis- 
muth, 1 ;  add  mercury,  1  ;  and  stir  till  cold.  Grind 
fine  with  white  of  pgg  or  varnish. 

A-maii'do-la.  A  greeu  marble  having  the  ap- 
pearance of  B  honey-comb. 

Am-a-aette'.  A  horn  instrument  for  collecting 
painters'  colors  on  the  stone. 

Am'be.    A  raised  stage  for  a  rostrum. 

An  old  chirurgical  machine  invented  by  Hippo- 
cmles  for  reducing  luxations  of  the  shoulder. 

Am'bro-typie,  A  picture  taken  on  a  plate  of 
pre|Mred  glass,  in  which  the  lights  are  represented 


1  silve 


a  dark 


background,  visible  through  the 

of  the  glass.  —  Websler.     See  Photoorai'Hy". 

Am'bu- lance.  L«te  evenU  in  the  United  States 
have  directed  attention  to  means  for  the  trans- 
portation and  care  of  the  sick  ami  wounded.  Deal- 
ing strictly  with  the  mechanical  aspects  of  afFsirs, 
it  may  be  stated  at  once  that  ambulances  are  of  thive 
kinds,  four-wheeled,  two-wheeled,  and  those  adapted 
for  Jiack-Kaddles. 


MPst^U  Ambttlar 

Moses,  September  2S,  1858.  The  sectional  fold- 
ing-seals are  arranged  along  the  sides,  and  may  be 
converted  icito  coaches.  Hammocks  form  an  upper 
tier  for  patients.  An  adjustable  door  serves  for 
a  table.  The  surgeon's  medicines  and  implements 
are  carrietl  in  cases,  which  fit  in  and  under  the 
seats,  or  in  drawers  under  the  body  of  the 
The  water-keg  is  suspended  beneath  the 
faucet  defended  by  the  step. 

McKtAs  Otlober  11  1864  The 
stretchers  are  run  in  longitudinally  up- 
on rolki-i)   nhieh  rest  upon  a  false  hot 


the  wounded  by  a  flexible  pipe 
is  under  their  eontnil      A  fan  is  si 
pended  from  the  roof      The  side  sli 
are  vertiial  and  are  controlled  b^  a  si.    . 
gle  rod    their  bei  eled  idges  enable  then/j 
to  shut  elosilv  and  presint  plane  exte 

Au.vni.u,  April  6.  1864,  suspends  his 
cots  upon  pivots,  which  enable  them  to 
swing  in  accordance  with  the  inclina- 


tion of  the  ground,  so  as  to  avoid  the  rolling  mo- 
tion of  the  patient.  The  pivots  themselves  I'est  on 
springs,  which  give  some  resiliency  when  the  car- 
; --ical  motioD,   and  thereby  leaaen 


the  seats.    The  sides  are  separately  adjustable. 

The  two-wheeled  ambulances  are  spring  carta 
with  provision  for  recumbent  or  sitting  ))atientii. 

Havwaku,  May  16,  1S66.  The  stretohera  may 
be  adjusted  for  recumbent  or  sitting  patients,  the 
legs  operating  to  support  them  in  cither  capacity 
when  the  stretchers  rest  on  Ihe  ground.  The  pack- 
saddle  has  wedge-shaped  sockets  to  receive  cor- 
respondiog  wedge-shaped  blocks  on  the  legs  of  the 
stretchers. 

Sits,  1883,  WiLKiNB,  1864,  Slatter,  1866,  and 
othera  have  patented  improvements  which  might  be 
cited  would  room  permit. 

This  description  of  service  was  brought  to  great 
efficiency  hy  Baron  Larrey,  during  the  wars  of 
Napoleon  1,  The  experience  was  almost  lost  io  the 
peace  interval,  judging  by  the  ambulance  airanra- 
nients  in  the  Crimea,  1854.  At  the  battle  of  the 
Alma,  in  which  1,986  Hritinh  and  1,3tiO  French 
were  killed  or  woun4ed,  the  generals  of  both  anniea 

rig  JT8. 


AMBULATOR. 
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AMMONIUM. 


api>ear  to  have  been  taken  by  surprise.  The  Eng- 
lish were  least  etticient,  the  French  improvis^ 
chairs  or  panniers  slung  over  the  Itacks  or  mules, 
like  one  of  the  illustrations  preceding.  Our  own 
service,  1861  -65,  was  well  perfonned,  after  things  got 
in  running  order.  Perhaps  the  Oimean  heroes  might 
say  the  same,  with  the  concluding  Droviso. 

Am'bu-la'tor.  Sometimes  caUed  a  perambulator. 
An  instrunr^nt  for  measuring  distances.  See  Odome- 
ter. The  word  **  ambulator  '  is  often  erroneously  ap- 
plied to  a  veloci[XMle,  and  to  a  traction-engine,  whose 
mode  of  propulsion  is  by  oscillating  bars  whose  feet 
come  in  contact  with  the  ground  in  somewhat 
similar  manner  to  the  natural  action  of  the  legs  of 
animals  or  of  man.  The  light  carriages  driven  by 
hands  or  feet  will  be  considered  under  the  heading 
Velocipede.     See  also  Tiiaction-engixe. 

A-merl-can  Leath'er.  An  enameled  cloth  im- 
itating leather. 

Aiii'i>ci*s  PriBin.  A  glass  piism  mounted  be- 
neath the  stage  of  a  microscoi)e  to  obliquely  illu- 
minate an  object  beneath  the  sta^.  The  prism  has 
a  flat-bottom  side  and  two  lenticular  sides,  com- 
bines the  refracting  and  reflecting  powers,  and 
throws  a  converging  pencil  of  rays  ujwn  the  object. 
It  has  three  adjustments :  one  on  a  horizontal  axis 
to  direct  the  rays  upward  at  the  retjuired  angle  ; 
one  for  distance  from  tlie  axis  of  the  microscope,  to 
vary  the  obliquity  ;  one  by  rotation  on  a  vertical 
axis,  to  determine  the  direction  whence  the  rays 
shall  proc«»e<l. 

Am'mo-ni'ao-al  En'gine.  Tliis  motor  seems  to 
be  j-et  in  an  inchoate  state,  but  has  received  some 
attention  in  Europe.  The  machine  described  is  the 
invention  of  M.  Froment.  The  I/)ndon  "  Mechanics* 
Magazine"  thus  n^fers  to  it  (it  appeai-s  to  have 
been  at  work  —  or  rather  in  action,  for  it  was 
not  usefully  employed  —  at  the  Paris  Exposition)  : 
'*  Strong  liquid  ammonia  is  used  in  the  Itoiler,  and 
the  vapor  generated  is  sai<l  to  be  a  mixture  of  at 
least  eighty  (mrts  of  ammoniacal  gas  and  twenty 
parts  of  st4*am,  so  it  may  be  fairly  called  an  ammo- 
niacal engine.  The  principal  recommendations  of 
ammonia,  when  applied  as  a  motive -power,  consist 
in  the  small  amount  of  fuel  recjuired,  and  the  short 
time  it  takes  to  get  up  the  steimi,  so  to  s{>eak.  The 
economy  in  fuel  is  very  consiiierable,  being  about 
one  fourth  of  that  required  to  ^nerate  steam  alone. 
As  r*».gards  the  boiler,  it  may  be  of  either  of  the 
ordinary  forms,  the  only  complete  novelty  being 
the  apimratus  for  condensing  the  steam  and  ammo- 
nia. The  gas  diseng;ig»'d  (alK)ut  six  atmos[>heres  at 
no**  Centigrade  with  an  ordinary  solution  of  ammo- 
nia) does  its  work  in  the  cylinder  and  then  escajws 
into  the  tuln's  of  a  condenser,  where  the  steam  is 
condensed  and  the  gas  is  cooled.  The  gas  then 
meets  with  a  cold  Iiqui«l  from  an  injector,  which 
dissolves  it,  and  the  solutitm  is  carried  on  into 
a  vessel  called  the  *dis.solver,*  from  which  it  is 
pumpiHl  biick  into  the  boiler  to  do  its  work  over 
again.  The  litjuid  for  the  injector  is  tiiken  from 
the  boiler,  and  is  cooled  iK'fore  meeting  with  the 
ammoniacal  gas  by  iiassing  through  a  worm  sur- 
rounded with  cold  water." 

''Ammonia,  at  the  tenqn'mture  of  our  atmos- 
phen*,  is  a  )>ermanent  gas  of  well-known  pungent 
odor.  It  is  formed  by  the  union  of  thn'e  volumes 
of  hydrogj'n  to  one  of  nitrogen,  condensed  into  two 
volumes.  Its  (h'usity  is  59*) ;  air  Ix-ing  1,000.  The 
density  of  the  litjuid,  compannl  with  water,  is  76, 
or  al)out  one  quarter  lighter  than  that  li(|uid.  Its 
vapor  at  60'  Fahr.  gives  a  j)ressure  of  lOO  pounds 
to  the  w|uare  inch,  while  water,  to  give  an  eijuiva- 
lent  pressun*,  must  be  heated  to  325  "*  Fahr.     The 


volume  of  ammoniacal  gas  under  the 
pressure  is  983  times  greater  than  the  spece  oon* 
pied  by  its  lii^uid,  while  steam,  uuder  identicd 
pressure,  occupies  a  space  only  303  times  graUcr 
than  water."  —  Annals  of  Cheniialry  (French). 

''  Ammoniacal  ^as,  which  is  an  incidentel  aad 
abundant  product  in  certain  manafactures,  esfiectaUj 
that  of  coal-gas,  and  which  makes  its  appeumnee  is 
the  destructive  distillation  of  all  aninial  subetantt% 
is  found  in  conmierce  chiefly  in  the  form  of  the  aqM> 
ous  solution.  It  is  the  most  soluble  in  water  oi  aD 
known  gases,  being  absorbed,  at  the  tempeimtwv 
of  freezing,  to  the  extent  of  more  than  a  tnoonad 
volumes  of  gas  to  one  of  water  ;  and  at  the  tempen- 
ture  of  bOt  Fahr.,  of  more  than  eight  hundnd  to 
one.  What  is  most  remarkable  in  regiard  to  tiiii 
property  is  that,  at  low  temperatares,  the  sdlatiQa 
is  sensibly  instantaneous.  This  may  be  strikii^r 
illustrated  by  transferring  a  Ml-glass  filled  wttL 
the  gas  to  a  vessel  containing  water,  and  ^^^^*mf, 
the  transfer  so  that  the-  water  may  not  come  uto 
contact  with  the  gas  until  after  the  mouth  of  the 
bell  is  fully  submerged.  The  water  will  enter  the 
bell  with  a  violent  rush,  precisely  as  into  a  vacamn. 
and  if  the  gas  bi>  quite  free  from  mixture  with  any 
other  gas  insoluble  m  water,  the  bell  will  inevitab^ 
be  broken.  The  presence  of  a  bubble  of  air  may 
break  the  force  of  the  shock  and  save  the  belL 

''This  gas  cannot,  of  course,  be  collected  ofvr 
water.  In  the  experiment  just  described,  the  beU 
is  fllled  by  means  of  a  pneumatic  trough  containii^ 
mercuiy.  It  is  transferred  by  passing  beneath  it  a 
shallow  ves.sel,  which  takes  up  not  only  the  bell- 
glass,  but  also  a  sufficient  c^uantity  of  mercuij  to 
keep  the  gas  imprisoned  until  the  arran^ments  far 
the  exi>eriment  are  completed. 

''The  extreme  solubility  of  ammoniacal  gM  i% 
therefoR*,  a  ]>roi)erty  of  which  advantage  may  br 
taken  for  creating  a  vacuum,  exactly  as  the  wtmt 
object  is  accomplish<^l  by  the  condensation  of  ■♦^»*— 
As,  on  the  otlier  hand,  the  pressure  which  it  » 
ca{»able  of  exerting  at  given  temperatures  is  mack 
higher  than  that  which  steam  affords  at  the  wtmt 
tenqK>ratures ;  and  as,  conversely,  this  gas  reumiti 
a  t(?mi>erature  considerably  lower  to  produce  a  gym 
pn\ssure  than  is  required  by  steam,  —  it  seems  to 
]>ossess  a  combination  of  properties  favorable  to  thr 
production  of  an  economical  motive-power. 

"  Annnonia,  like  several  other  of  the  g^npi  f^\^ 
permanent,  may  be  liquefied  by  cold  ana 
At  a  t<>m[>erature  of  38.5°  C,  it  becomes  Iiqaid  at 
the  pressure  of  the  atmos])here.  At  the  bfiili^ 
point  of  water  it  requires  more  than  aizty^ai 
atmospheres  of  pressure  to  reduce  it  to  lique&ctMB. 
The  same  etfect  is  produced  at  the  freezing-point  sC 
water  by  a  pressure  of  five  atmospheres^  at  SI*  C 
(70'  Fahr.)  by  a  pressure  of  nine,  and  at  38*  CL 
(100^  Fahr.)  by  a  j)ressure  of  fourteen." 

Lamm's  Ammonia  Engine  is  driven  by  the 
{Minding  pressure  of  liouefied  ammonia,  and  isat* 
cially  adupteil  for  small  ]K>wer8,  espectally  pottSi 
engines  for  street  cars,  etc.  The  anunonia  v^ts  hi 
liquefied  at  a  central  station,  at  which  the 
on  the  cars  receive  their  supply. 

The  engine  is  driven  by  the  force  of  the  on  n 
the  piston,  and  the  gas  is  exhausted  into  a  hodf  if 
water  .suri-ounding  the  gas  reservoir.  The  alHonlin 
of  the  gas  by  the  water  is  iustantaneoii%  »i4  ^^ 
water  deiives  an  increment  therefrom  whioh  h 
imparted,  through  the  walls,  to  the  ooiitaAts  of  thi 
n^s«?rvoir.  See  "  Engineering  and  ~  " 
Vol.  X.  p.  65. 

Am-mo'ni-nnL    The  hypothetiesl 
of  ammonia.     E<iuivalent,  18  ;  symbol,  NH^     <Mv 
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known  iu  its  combination  with  mercury  as  an 
amalgam. 

The  salts  of  this  metal,  volatile  and  otherwise,  are 
used  iu  pharmacy,  chemistry,  and  as  stimulants. 

Am'mu-ni'tion.  In  its  roost  comprehensive 
signification,  this  includes  artillery  and  small-arm 
projectiles  with  .their  cartridges  and  the  percussion- 
caps,  friction-primers,  etc.,  by  means  of  which  they 
are  fired  ;  also  war-rockets  and  hand-grenades.  For 
artillery,    when   the    projectiles,    their    cartridges, 

S rimers,  etc.,  are  packed  in  the  same  box,  it  is 
esignated  in  the  U  uited  States  service  as  Jixed  am- 
munilion ;  this  is  the  description  furnished  for  field 
and  rifled  siege  artillery.  For  larger  calibers,  the 
projectiles  and  cartridges  are  put  up  in  separate 
boxes,  round  solid  shot,  however,  being  generally 
transiK)rted  loose. 

Up  to  12-pounders  for  smooth-bore  ordnance  the 
cartridge  is  attached  to  the  projectile  ;  above  that 
caliber  the  shell  or  case-shot  are  filled,  the  fuse  in- 
serted, and  the  sabot  attached  ;  in  this  case,  the  pro- 
jectile is  said  to  he  strapped  ;  shells  of  8-inch  caliber 
and  upwards  are  seldom  filled  previous  to  issue,  this 
operation  being  performed  as  they  are  required  at 
the  place  where  they  are  used.  Projectiles  for 
rifled  artillery  are  always  separate  from  their  car- 
tridges. 

Fixed  ammunition  for  field  artillery  is  put  up 
iu  boxes  of  uniform  size  for  each  caliber,  each  con- 
taining a  given  number  of  rounds,  viz.  :  — 

Smooth-bore  6-pounder  gun        .         .14 
Smooth-bore  12-pounder  gun  .         .  8 

Smooth-bore  12-pounder  howitzer       .     12 
Smooth-bore  24-pounder  howitzer    .  6 

Smooth-bore  32-pounder  howitzer       .       4 
Rifled- bore  3-incn  or  10-pounder  gun       10 

Ammunition  for  small-arms  is  known  in  the  United 
States  service  as  small-ann  cartridges.  In  these  the 
bullet  and  cartridge  are  invariably  put  up  together 
in  boxes  of  1,000,  except  some  descnptions  of 
patented  cartridges,  whicn  are  put  up  in  boxes 
containing  COO  or  1,200,  and  repeating-cartridges,  as 
Spencer's,  in  which  the  box  is  made  to  contain  a 
multiple  of  the  number  which  tills  the  breech- 
chamber. 

Rules  have  been  laid  down  for  determining  the 
proper  supply  of  ammunition  of  each  description  for 
an  army  in  the  field. 

That  assumed  by  the  British  authorities  allows 
300  small-arm  cartridges  per  man  for  six  months' 
operations  ;  of  which  an  army  of  60,000  men  should 
have  2,680,000  with  them,  besides  those  in  reserve. 

This  amount  is  understood  to  be  in  addition  to 
that  carried  in  the  cartridge-boxes  of  the  men,  60 
rounds  each  in  the  case  of  an  infantry  soldier. 

The  wagons  for  this  service  are  intended  to  carry 
20,000  rounds  each,  and  are  drawn  by  four  horses. 
Seveml  wagons  are  organized  into  an  equipment 
under  the  charge  of  a  detachment  of  artillery  ; 
several  such  equipments  would  be  attached  to  an 
army  of  60,000  men,  one  for  each  division  of  infan- 
try and  a  proper  proportion  for  the  cavalry  ;  the 
remainder  being  in  resei*ve. 

The  proportion  given  in  the  United  States  Ord- 
nance Manual  is  100  rounds  for  each  man,  40  rounds 
in  the  cartridge-box,  and  the  remainder  in  reserve 
for  infantry. 

Ammunition  for  cannon  :  200  rounds  for  each 
pifce,  both  of  the  reserves  and  active  batteries  ;  the 
ammunition  which  cannot  be  carried  in  the  chests 
of  the  caissons  to  be  kept  with  the  reserves. 

During  our  late  civil  war  it  is  believed  that,  where 
at  all  practicable,  the  amount  of  readily  accessible 


ammunition,  both  for  artillery  and  small-arms,  was 
kept  largely  in  excess  of  the  above  standard. 

A  supply-train,  under  the  charge  of  an  ordnance- 
oflficer,  was  attached  to  each  division,  from  which 
issues  were  made  as  required  to  the  company  or 
regimental  officers,  upon  properly  approved  requi- 
sition. 

The  wagons  of  which  these  trains  were  com- 
po.sed  were  generally  drawn  by  six  hoi-ses  or  mules, 
and  were  capable  of  carrying  from  40,000  to  60,000 
rounds  of  small-arm  cartridges,  or  an  equal  weight 
of  artillery  ammunition. 

See  Weapons  ;  Projectiles. 

Am'ma-iii'tion-oheBt.  The  box  in  which  the 
fixed  ammunition  for  field  cannon  is  packed.  One 
is  carried  on  the  limber  of  the  gun-carriage,  and  one 
on  the  limber  and  two  on  the  body  of  eacli  caisson. 

The  chest  is  of  walnut,  and  has  a  hinged  lid, 
which  is  covered  with  sheet  cop()er  ;  it  is  lastened 
by  means  of  a  hasp  and  turnbuckle,  and  secured 
by  a  padlock. 

The  interior  dimensions  are  40  inches  long,  18 
inches  wide,  and  14f  inches  deep  ;  and  it  is  divided 
into  compartments  varying  in  number  from  12  to 
50,  acconling  to  the  caliber  of  the  gun,  by  longi- 
tudinal and  transverse  partitions. 

The  shot,  shell,  case,  and  canister,  with  their  car- 
tridges, are  inserted  in  these  compartments,  each  in 
a  separate  part  of  the  chest ;  and  over  these  is  fitted 
a  tray  for  containing  the  fuses,  friction-primers,  and 
small  implements  required  for  the  service  of  the 
piece. 

The  chest  is  fastened  in  position  by  means  of 
stay-piiis  and  keys^  and  is  readily  removed  or  re- 
placed. 

Am'phi-type.  The  amphit}^  process  in  pho- 
togi*aphy  is  an  application  of  the  calotype  process, 
taking  its  name  from  the  fact  of  negative  and  posi- 
tive pictures  being  produced  by  one  process.  It 
originated  with  Sir  John  Herschel.  —  Photographic 
News. 

Am'pli-tude  Com'pass.  An  azimuth  compass 
whose  zeros  of  graduation  are  at  the  east  and  west 
points,  for  the  more  ready  reading  of  the  amx)litudes 
of  celestial  bodies. 

Am-puHa.  Any  vessel  having  a  belly,  as  cucur- 
bits, receivers,  etc. 

Am'pu-ta'ting-kiiife.  A  long,  narrow-bladed 
knife  used  for  making  the  incisions  in  amputations. 
The  ancient  surgeons  endeavored  to  save  a  covering  of 
skin  for  the  stump  by  having  it  drawn  upwaixl  pre- 
vious to  making  the  incision.     In  1679,  Lowdham, 

Fig.  179. 


Amputating' Knife. 


of  Exeter,  England,  suogested  cutting  semicircular 
flaps  on  one  or  both  sides  of  a  limb,  so  as  to  pre- 
serve a  fleshy  cushion  to  cover  the  end  of  the  bone. 
Both  these  modes  are  now  in  use,  and  are  called  the 
'*  circular"  and  the  "  flap  "  oi)erations.  The  latter 
is  the  more  fi-equently  used. 

Amputation  was  not  practised  by  the  Greeks  : 
at  least,  Hippocrates  (B.  C.  460)  does  not  refer  to 
it  and  did  not  practise  it.  Celsus  notices  it 
(A.  D.  80).  Cautery,  pitch,  etc.  were  used  to  ar- 
rest the  bleeding.  The  needle  and  ligature  were 
introduced  about  1550,  by  the  French  surgeon  Per^. 
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wu  auTfteon  to  Henry  11.,  Franm  11.,  Charles 
.  and  Henry  111,  of  France,  and  thouKbft  Protes- 
waa  cuuiTcaled  in  the  king's  cbaniber  on  the 


Sk-tc  set  of  surgical  iaatruniviits  of  bronze  was 
Lscuvered  at  Pompeii.  The  loiimiquet  waa  io- 
venU'it  by  Morulli  in  1674. 

Itasw-n'lirvos  in  the  tein|iles  of  Kamak,  Tentyn, 
and  Luxor  show  that  the  ancient  Egyptians  per- 
lannn[  amputationa  of  liniba,  without  th«  toumi<iuct, 
however,  or  the  mudp  of  ligatiiig  the  severed  arte- 
riea  ;  it  ia  merely  a  cutting  and  sawing,  followed  by 
the  cautery,  atyptiia,  or  compRBS. 

The  chirui^gcon  of  ancient  times  was  principally 
employed  in  reducing  fmcturea  and  luiationa,  in 
treating  wounds,  applying  topical  ren)ediea,  and  in 
the  application  of  simple  or  sttsiige  drugs  with 
occult  charms  and  jiow-wows. 

One  funn  of  ampulating- knife  found  at  Pompeii 
in  1819  had  a  thirk  bai'k  and  a  wavy  edge,  and 
is  supiiosml  to  have  bern  used  by  the  blow  of  a 
mallet  on  its  hack.. 

Am'pn-tB'tillg-Mlw.  Aiuputaling-sawaare  mod- 
ifications of  the  ItHi/ii,  /mint,  Juinl,  and  ervam  (aUM. 
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a  wooden  han- 

'^  die   is    riveted 

the  edge  of 

saws,  and  are  nsnt  in  making  exsections,  oprsting 
on  the  cranium  and  metai'Hr|ial  bones,  uiiil  in  remov- 
ing cariciua  bones  fitim  de<-|>-Kratnl  pliu'es. 

Ana'n-MtM'.  A  stocked  gun  mounted  on  a 
swivel,  and  carrj'ing  ■  ball  or  chaige  of  buck-shot 
of  fi-oni  H  to  Si  ounces'  weight. 

Au'a-bu'aM.  {F-ibrirA  A  roarw  blanketing 
nindi-  in  Fmuer  for  the  Afriean  niarkel. 

AD'a-olutiC  aUss.  A  !lonorou^  Oat-Wllieil 
glass  maile  in  GemiHuy.  having  a  lliin,  llrxil.li-, 
!>ti;.'htlv  i-unvex  liottom,  which  is  ciipalile  of  Happing 
Isickand  forth  by  the  expiralion  or  ins].i™tii«i  of 
till-  breath  when  the  moiitli  i*  applir^d  thcTi-lo.  Ah 
tb<-  bottom  is  drawn  in  or  out  it  luaki-s  a  loud 
cra^ll, 

AD'«-00*'t«.  (Ftibrif.\  A  woolen  diaper  maile 
in  HotUnd  for  the  Spnish  market. 

AnnK-theMo  Ap'p«-TBttM.     Aiiaxthesia  is  a 

»f  ariuiihiljlv  to  external  impreiiaionii,    affi-i-tiiig  a 

Srt  or  the  whiil.'  of  the  ImkIv.  In  miiui'  nervoua 
mum  a  portion  of  the  IhbIv  may  lirefime  jmr- 
lially  or  totally  insenaiMe  to  |wiii,  wluli-  the  wiwi- 
Wlilv  of  another  part  luav  Wiune  exeeasivelv  ai'ule, 
or  in  a  state  of  hypemitheiua.     Tlin  division  of  a 


nerve,  as  is  well  known,  produce*  an  entire  deptii'B- 
tion  of  ai'nbibility  in  those  puns  of  the  body  de- 
pendent un  it. 

When  the  insensibility  is  eonlined  to  the  wirfaoi 
of  the  body  it  ia  termed  peripheral ;  but  when  aTW. 
ing  from  a  cause  acting  on  the  brain  or  Bjiinkl  nar- 
row, from  one  or  the  other  of  which  al)  the  nerve* 
emanate,  it  is  called  central. 

lli-ans  for  inducing  temjiorarily  either  of  their 
conditions  with  safety  to  the  {latirnt  have  liec ii  long 
sought  for  in  surgical  practice.  The  IniJiaa  faeni[iv 
Caniutba  Iiidien,  was  anciently  employed  ;  and  it 
appesra  that  the  Chinese  em]>luye<l  some  prepaid- 
tlon  of  hemp  for  producing  insensibility  during 
sui'gical  operations,  more  than  tifleen  hundml  yean 
ago.  Maudragora  was  usol  by  the  Grtvks  and 
Kunians  for  the  same  purjiose,  and  appears  to  have 
continued  in  use,  in  comliination  with  i>|iium  and 
other  druni,  ao  late  as  tlie  thirteenth  century,  the 
{latient  iuhatiiig  the  vapor  from  a  sponge  ntunted 
with  tliese  sulistances.  The  maudragora,  however, 
at  times  induced  convulaiona,  and  tliough  mention 
is  mode  of  its  aniesthetic  ]>owera  for  jiroducing  a 
"trance  or  a  dee|ie  terrible  droame,"  in  o)>eratioiH 
for  the  stone,  toward  the  close  of  the  siilventh  ccft- 
turj-,  it,  or  similar  agents,  apjK'ara  to  have  gradnally 

It  seems  a  little  singular  that  sulphuric  ether 
should  nut  have  been  employed  for  the  purpoae 
for  some  three  centuries,  unless,  as  has  been  ang- 
gcsted,  it  is  the  substance  spoken  of  by  John  Bap. 
tista  Porta  of  Naples,  who  publialied  a  book  on 
Natural  Uagic  in  1597  ;  this  "quintessence  "  «■• 
'd   from  medicines  by   Honniifcn 

closed    to     preven 


profound  sleep,  etc.,  e< 

In  1784,  Dr.  Moore  of  Undon  tried  the  expedi- 
ent of  compifsoing  the  nerves  of  a  limb  prejiaratoiT 
to  amputation  ;  but  this  rauEi'd  much  patn. 

Nanolic  iwisons  will  induce  aneesthetic  condi- 
tions of  tlu>  IkhIv,  in  which  BUipcal  operationa  may 

hout  aplnrenlinin  to  the  subject. 

of  aliiihol.     The  n:culiar  ncrrona 
is  called  ar' 


be  pvtfonmit  without  aplnrenlinin  to  the  subject 
The  same  is  true  of  ahiihol.  The  n:culiar  ncrrona 
condition  induced  by  what  is  called  animal  magne- 
tism has  also  produced  insensiliility  to  pain,  during 
which  ojierations  have  ln'cn  performed. 

The  modem  ann-Kthelic  agents  are  :  cold  appli«a. 
tions,  ]>ioti>xide  of  nitrogen  (laughing-gas),  chlon>- 
lonii,  etlii'r,  amytene,  kerosoh-ne. 

Sir  Humphry  Davysuggesteillhe  use  of  protoxide 
of  nitrogen  a.s  an  nna'slhi-tic  at:eiit  in  surgical 
oivralioiis.  It  was  iiseil  bv  Hr.  Wells  of  Hart^d 
Comi.,  in  1844,  in  dental  ui>eraIions.  It  has  now 
atlaiiinl  great  favor. 

Chloroliirm  is  a  terchloridi'  of  forniyle  (the  hypo. 
thelii'al  radical  of  formic  aiid).  Its  discoTen  {i 
claini'-il  bv  Sinibi'iran.  CutliHe.  and  Liehig,  whose 
claims  have  alvul  an  even  dale.  1S31.  The  verdict 
seems  to  have  si'tliiHl  in  fuviir  of  llie  former.  Its 
Hrsl  use  na  iin  aniesthetic  was  ly  Dr.  f>iiiipaaa  e( 
l':.liubuiKb.  1S17. 

Hydrate  of  chloral  lin.i  nx-entlv  become  quite  on- 
plea.j«nlly  pn.niini'Ut  in  the  list  of  anoilvnea,  aeda- 
tivpK,  nnrl  bypii.iiii-s. 

Kthcr  was  known  to  the  earli.iit  chemists.  Tli» 
discover^'  "f  its  UM-  as  an  aniesthetic  was  made  bv 
Dr.  Jackson  ..r  Dr.  Slort<in  of  llibton,  in  184«-  A 
contest  eii*u<il  Irtwei'n  llii'  Rirties  to  prove  pfl. 
only,  and  waa  inueli  d.-Uileil  m  the  scientific  Jani<. 
:iaU  of  the  day.  In  an  aj^'plication  to  t'uagnw  |br 
a  n.-munrrative  ajipropriation  of  *IiXi,O«0,  the  rep. 
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resentatives  of  Dr.  Wells  came 
in  with  a  claim  to  the  first  in- 
vention. The  enterprise  failed, 
but  mankind  owes  a  debt  of 
gratitude  to  each. 

Araylene  is  a  colorless  liquid 
obtained  by  distilling  fusel  oil 
with  chloride  of  zinc.  It  was 
discovered  by  M.  Balard,  of 
Paris,  in  1844.  First  used  by 
Dr.  Snow  in  1856. 

Kerosolene  was  derived  from 
the  distillation  of  coal-tar  by  Mer- 
rill of  Boston.  Its  use  as  an  an- 
U3sthetic  was  made  known  in  1861. 

Nitrate  of  ethyl,  of  which  the 
chemical  formula  is  C4  Ha  O,  Noe 
possesses  remarkable  anfesthetic 
prop:»rties  ;  it  has  a  very  fragrant 
and  agi-eeable  smell,  a  sweet,  but  a  bitter  after 
taste.  Its  boiling-iH)int  lie^  at  185®  Fahr.,  and  its 
specific  gravity  is  1.112  at  62.5*  Fahr.  It  bums 
with  a  white  tiame,  is  not  soluble  in  water,  but  easily 
so  in  alcohol. 

Various  forms  of  apparatus  are  used  in  the  admin- 
istration of  anaesthetic  agents.  Some  consist  of 
cups  which  contain  the  sponge  saturated  with  the 
liquid  and  exposed  to  the  current  of  air  as  it  passes 
to  the  lungs.  Others  pass  the  air  through  a  body 
of  liquid.  The  administration  of  nitrous-oxide  re- 
quires a  different  arrangement,  and  the  tube  con- 
necting the  bladder  with  the  mouth-piece  has  valves 
so  arranged  as  to  pass  the  gas  to  the  mouth  during 
inspiration,  and  allow  the  expired  breath  to  pass  to 
the  atmosphere  instead  of  contaminating  and  weak- 
ening the  contents  of  the  bag. 

These  are  more  properly  considered  under  In- 
halers (which  see),  as  that  has  become  the  term 
by  which  they  are  generally  known  and  patented. 
A  class  of  inventions  which  preceded  the  inhalers 
just  described  are  termed  Respirators  (which 
see),  and  are  not  adapted  for  the  introduction  of 
aniEsthetic  or  curative  medicaments  into  the  lungs, 
but  are  intended  as  air-heaters  or  filters,  and  are 
used  by  two  classes  of  persons,  —  by  consumptives 
to  temper  the  rigor  of  the  air  in  cold  weather,  by 
causing  the  air  to  rush  rapidly  through  a  succession 
of  narrow  passages ;  and  by  mechanics,  cutlere 
especially,  to  arrest  particles  of  steel  and  grit  which 
permeat*^  the  air  where  the  grinding  is  carried  on. 

The  anaesthetic  apparatus  which  operates  by  topi- 
cal application  of  cold  is  ordinarily  in  the  form  of 
an  Atomizer  (which  see),  and  consists  of  a  tube 
whose  lower  end  communicates  with  a  body  of 
liquid,  and  whose  contracted  upper  end  is  exposed 
to  a  blast  at  right  angles  to  the  axis  of  the  upper 
tube  and  across  the  orifice  thereof.  This  has  the 
etfect  of  raising  the  liquid,  which  is  dispersed  as  it 
reaches  the  opening,  and,  assuming  the  form  of  fine 
spray,  becomes  a  great  absorber  of  sensible  heat,  and 
consequently  lowers  the  temperature  of  the  air  in 
its  vicinity.  The  air,  thus  cooled,  is  projected 
upon  the  part  wherfe  local  anaesthesia  is  required, 
and  by  absorbing  the  heat  of  the  part  renders  the 
nervous  system  of  the  part  incapable  of  feeling, 
calloused  by  cold. 

Bags  of  ice  have  been  laid  upon  the  part  affected 
to  prcKluce  insensibility  by  freezing. 

For  freezing  mixtures,  see  Ice,  Manufacture  of. 

An'aes-thet'io  Re-frig'er-a'tor.  An  appara- 
tus for  producing  local  antesthesia  by  the  application 
of  narcotic  spray. 

The  apparatus  consists  of  a  bottle  to  contain  the 
ether  or  other  fluid  to  be  used  ;  through  a  perfo- 


Fig.  181. 


Whitens  Aneesthetie  Refrigerator, 

rated  cork  a  double  tube  is  passed,  one  extremity 
of  the  inner  part  of  which  goes  to  the  bottom  of  the 
bottle ;  above  the  cork  a  tube,  connected  with  the 
bellows,  pierces  the  outer  part  of  the  double  tube, 
and  communicates  by  a  small  aperture  at  the  inner 
end  of  the  cork  with  the  interior  of  the  bottle. 
The  inner  tube  for  delivering  the  ether  runs  upward 
to  the  extremity  of  the  outer  tube. 

When  the  bellows  are  worked,  a  double  current  of 
air  is  prodivced ;  one  current  descending  and  press- 
ing upon  the  ether,  forcing  it  along  the  inner  tube, 
and  the  other  ascending  through  the  outer  tube 
and  playing  upon  the  column  of  ether  as  it  passes 
from  the  inner  tube. 

Put  the  ether  into  the  bottle,  nearly  filling  it, 
then  insert  the  tube  with  the  cork  firmly,  and  fit 
the  nozzle  to  give  the  jet  desired  ;  the  bulb  on  the 
extremity  of  the  rubber-tubing,  being  now  grasped 
in  the  hand  and  rapidly  used  as  a  hand-bellows,  — 
the  other  bulb  acting  as  a  reservoir,  —  keeps  up  a 
steady  pressure  upon  the  ether  and  produces  a  con- 
tinuous jet. 

The  small  wires,  called  stylets,  are  used  to 
graduate  the  spray,  which  is  made  finer  or  heavier 
by  the  use  of  the  different  sizes. 

Remove  the  nozzle  and  insert  the  stylet  in  the 
small  tube.  The  hook  on  one  end  of  the  wires  is 
to  prevent  their  slipping  into  the  tube. 

Two  nozzles  accomi)any  the  instrument ;  the  straight 
one  for  producing  a  single  jet,  and  the  double  curved 
one  for  operating  on  both  sides  of  a  molar  tooth. 

An'a-glyph.     A  chased  or  embossed  ornament. 

An'a-glyp'to-graph.  An  instmment  for  making 
a  medallion  engraving  of  an  object  in  relief,  sucn 
as  a  medal  or  cameo.  A  point  is  passed  over  the 
medal  at  an  angle  of  45\  and  communicates  motion 
to  a  diamond  etching-point.  The  diamond  jmrtakes 
of  the  motions  of  tlie  tracer,  following  the  curves 
of  the  object,  making  the  lines  relatively  open  on 
the  sides  of  the  protuberances  upon  which  the 
light  is  supposed  to  strike,  and  making  the  lines 
closer  on  the  sides  opposed  to  the  light.  See  Me- 
DALLic  Engraving. 

A'nal-di-la'tor.  ( Surfiad,)  An  instrument  for 
dilating  the  sphincter  muscle  for  the  examination 
of  hemorrhoids  or  fistula  in  ano. 

An'a-lem'ma.    A  form  of  sun-dial  now  disused. 

A'nal-spec'uluxn.  {Sanjical.)  An  instru- 
ment for  distending  the  anal  opening  to  expose  the 
inner  surface  of  the  rectum,  in  case  of  hemorrhoids, 
fistula  in  ano,  etc.     See  Speculum. 

An^a-lyz'er.  The  upper  or  eye  prism  of  the 
polarizing  apparatus. 

The  first  or  the  two  columns  in  the  Coffey  Still ; 
the  second  being  the  rectifier.     See  Stcll. 
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An'a-plastio  Zn'stm-ment  For  the  op<*ni- 
tion  of  forming  a  noM  npon  the  face.  The  TaglU- 
cozzian  operation.    See  Rhisoplaktic  Pi  v. 

An  a-«taf  io  Bn-graT'ing  and  Pzinf ing.  In- 
vented by  Wood  in  1841.  An  en^ving  or  other 
printed  sheet  is  moistened  with  dilute  pliosphoric 
acid,  and  pressed  on  to  a  clean  surface  of  zinc, 
which  is  etclied  thereby  in  the  place  not  protected 
by  the  ink.  The  plate  is  kept  damp  by  acidulous 
solution  of  gum,  and  in  the  printinj^  process  only 
takes  ink  from  the  rollers  at  the  points  where  the 
ink  of  the  original  impression  first  adhered. 

Zincography  is  the  term  applied  to  drawing  upon 
zinc  for  subsequent  treatment  as  above. 

An'ohor.  1.  Anchors  were,  according  to  Apol- 
lonius  Rhodius  and  Stephen  of  Byzantium,  origi- 
nally made  of  stone,  or  of  logs  of  wood  covered 
with  lead.  These  were  succeeded  by  a  bent  rod 
with  a  single  fluke.  The  invention  was  ascribed  by 
Plinv  to  tne  Tuscans  ;  Strabo  ascribes  the  addition 
of  the  second  fluke  to  Anacharsis  the  Scythian. 
They  were  first  forced  in  England,  A.  D.  578, 
when  Titillus  reigned  in  East  Anglia.  The  general 
shape  of  anchors  is  well  known,  consisting  of  two 
arms  terminating  in  broad  exi^insions  termed  flukes, 
and  attached  to  a  long  shank,  to  which  is  fixed  a 
stock  of  wood  or  iron  at  right  angles  to  the  arms, 
to  insure  the  perpendicularity  of  the  flukes  when 
the  anchor  is  on  the  bottom,  in  order  that  they 
may  take  Arm  hold  of  the  ground.  Small  anchors 
termed  grapnels,  and  having  four  or  more  arms, 
are  ust*d  for  boats,  and  at  times  for  small  vessels. 
The  mushroom -anchor,  so  called  from  its  shape,  is 
much  employed  in  the  East  Indies  by  the  native 
vessels  called  grabs.  The  weight  of  the  largest 
anchors,  for  vessels  of  1,000  tons  or  less,  is  alx)ut 
1  cwt.  for  each  20  tons  measurement,  or  .0025  of 
the  tonnage.  Various  improvements  have  been  pro- 
posed ui)on  the  onlinary  anchor,  of  which  the  most 
prominent  are  Kodgers's,  Trotman's,  and  its  modi- 
fications, Isaacs*s  and  Lenox's. 

In  Tkotman'h  anchor  the  arms  are  passed 
throui(h  the  shank,  which  is  slotted,  and  are  held 
by  a  Dolt,  thus  bringing  the  upper  arm  and  fluke 
down  on  the  shank,  ana  allowing  the  lower  one  to 
penetrate  deeper  when  the  anchor  is  on  the  bottom. 

Fig.  182. 


[  comparative  merits  were  decided  to  be  aa  feP— % 
•  the  Admiralty  anchor  being  taken  aa  unity  :  — 

HoDibal  (or  Pdrter)  L« 
Aylcn  .    i.« 

Admiialty  IM 


Trotman 
.  Rodgers 
!  Mitcncson 
I  Lenox     . 


1.28 
1.20 
1.20 
1.13 


^ 


Notwithstanding  the  numerooa  recent  modtfici- 
tions  claiming  to  be  improvements,  an  anchor  differ* 
ing  little  from  the  old- 
fashioned  type,  excepting 
that  even  ihe  very  largest 
sizes  have  iron '  stocks, 
still  maintains  its  place 
both  in  the  navy  and 
merchant  ser\*ice  of  the 
United  States. 

Anchors  require  to  be 
made  of  the  very  best  and 
toughest  wrought  -  iron. 
They  are  made  by  welding 
together  a  fagot  of  bars 
under  a  steam  or  trip 
hammer,  the  smaller  and 
more  difficult  iK)rt ions  be-  -^ 
ing  shaped  and  rounded 
ofl",  and  the  whole  anchor 
finished  up  bv  hand.  This 
portion  of  the  work,  es- 
pecially in  the  case  of  a 

laive  anchor,  is  one  of  the  most  ardaoua  labors  of  the 
smith's  shop ;  as  the  workmen  are  nnable  to  stand 
the  intense  neat  from  the  huge  mass  of  red-hot  metal 
and  wield  the  ponderous  sledge-hammers  employed 
but  for  a  very  siiort  space  of  time,  each  atrikcs  lui 
blow  and  falls  back  to  make  room  for  another,  who 
in  turn  retires  to  give  place  again  to  hispredeoeaMi; 
and  so  on  until  the  iron  becomes  too  cool  for  farther 
hammering.  This  evidently  requires  a  Gonsiderafale 
share  of  strength,  activity,  and  endurance  on  the  part 
of  the  men,  who  are  not  only  compelled  to  strike 
while  the  iron  is  hot,  but  have  to  put  in  as  many 
and  as  heavy  strokes  as  they  possibly  can  in  tks 
time. 

IsAACs's  anchor  has  a  flat  bar  of  iron  from  palm 
to  palm,  which  passes  the  shank  elUptically  on  i>«^ 
side,  and  from  each  end  of  the  stock  to  the  mid- 
length  of  the  shank  are  fixed  two  other  bars  to  pia- 
vent  fouling. 

Fig.  184. 


Englitk  AtfrninHw 


Tyotman^s  Anchor. 

Tliis  nrmngomont,  aided  by  the  horns  on  the  back 
of  tlu>  flukes  also  prevents  fouling.    At  a  trial  made  ' 
in  IHfiB,  under  the  auspices  of  the  British  lioanl  of 
Adminilty.   to  tletermine  the  comparative  general 
merits    of   various  descriptions  oi  anchors,    their 


baaet'x  Anchor. 
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Porter's  anchor,  or  Hosibal'b  as  it  is  some-    while  the  other  a 
times  called   from   the  purchaser  of  the  right,    i  „  „ 

very  similar   to  Trotman'a  (which  see),  the  latter   curved  ber  asaiatlng  the  first  ai 
bi-ing  all  improvement  upon   Porter's,   with  some 
Hi-  186. 


Lmo:f'a  Atuhor. 

modilicBtions  in  the  shape  of  the  flakes  and  their 

boms.      Lemix'h    improvemeot    (1B32-30)    con> 

sisted    in  an  improved 

Bg.  16B.  mode  of  welding,   and 

in     rounding    on    the 

sharp  edges  and  lines; 

also    in    reducing    the 

size  of  the  palnis,  the 

object  being  to  obtain 

a  stronger  anchor  and 

prevent  injury  Vt  the 

cable. 

RoDOERs's  anchor 
has  a  shank  with  a 
wooden  core,  for  giving 

sequent  strength  for  b 

given  weight  of  metal. 

Williams's  anchor, 

patented     March     16, 

1858.    This  anchor  has 

three  flukes  hinged  1 

a  block   at   the   low. 

end  of  the  shank,  an 

so  set  that  two  of  them 

may    penetrate    the 

gruunJ  nt  the  s 

time,  while  the  third 

fulls  down  upon  the 

j-j»lianb     to     prevent 

"^tbc  cable  from  being 

fonlcd.     The   flukes 

are  set  at  120°  apart 

and  hinged  in  a  sep- 

arole  block. 

Mihigan's  anchor, 
patented  June  21, 
18fl4.  The  arms  art 
separately  pivoted 
near  the  end  of  thr 
sluink,  uid  are  coO' 
neeted  by  a  curved 
bar  passing  through 
a  hole  in  the  shank. 
Whi-n  one  fluke  has 
hold  of  the  ground 
its  artn  rests  ags' 
and  is  supported  by 
the    orown.p'  — 


Hvn^o^i  AiuliDi 


Marshali/s  anchor,  patented  October  17,  1S66. 
Antedated  Uarch  6,  lH6a. 

The  arms  are  straight  and  turn  in  sn  arc  of  a 
circle,  moving  separately  on  a  pivot  passing  through 
the  crown.  Each  is  proviiled  with  barbs  or  prtyee- 
tions  to  help  the  fluKe  to  take  and  retain  its  hold, 
and  the  oscillation  is  cheeked  by  cusps  on  the  thick 
portion  of  the  crown,  so  that  the  amis  have  a  given 


inclination  to  the  shank. 

clior,  patented 
August  21,  ISes. 
The  shank  A  H 
is  mode  of  two 


Tig  IM, 


!ntr«l«d   I 
the    lower   ' 

of  the  anc 
When  theancliiii 
is  let  go,  th< 
flukes  make 
about  a  quarter  of  a  revolution,  lying  in  the  posi- 
tion shown  in  the  illustration  when  they  enter  the 
ground.  The  shoulder  on  the  crown-piece  conies 
against  the  shank  and  restrains  the  oscillalion  of  the 
arms  ill  cither  direction,  and  the  anchor  stows  com- 
pactly by  bringing  the  amis  parallel  with  the  shank, 
the  middle  arm  or  fluke  lying  in  the  space  between 
the  two  portions  of  the  sliank. 

Stuahd's  anchor.  Among  the  tingle-armed  an- 
chors may  be  mentioned  Stuard's  (English),  which 
has  a  very  short  ahflnk  made  in  one  jrieee  with  the 
arm,  the  pile  being  bent,  but  not  welded.  The 
stock  is  a  wrought-iron  bar  with  knobs  on  the  end, 
which  cant  the  anchor  so  that  its  fluke  penetrates 
the  ground  as  it  is  dragged  along.     One  hole  in  the 


AXr-HOR. 
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Him  Ilk  14  for  attafchrn<;nt  of  th«  cable,  and  a  shackle 
at  till;  t'Titwn  is  for  the  buoy -rope. 

Th<;  ]arfi^**fit  rmrhor  in  the  world,  according  to 
C'harli's  Kyland'tf  **  Irr^n  Trwl»;  Kejjort,"  was  mailfat 
H.  P.  I*arke'ji  Works,  Tipton,  Staffonlshir*-,  for  th<* 
<ir»*.'it  Ktiit*'ni,  and  w^-i^iih  (rifj^ht  t'ln.-*  exclusive  of 
tlie  Hifn'k.  Its  (liniension.4  an*  :  I/'n;:^h  of  shank, 
twenty  fwt  8ix  in<:he«  ;  of  wrx^l-Mt^xrk,  ninetetm 
fi'et  hix  irn'heH ;  trend  of  annn,  wven  feet  four 
iiK'heM.  It  is  somewhat  dittV-nfrit  in  form  fn*in  ordi- 
nary anrhoni,  tli"  jKilnis  or  blad«'»  U-ing  divided  or 
Kjilit  ho  tli;it  it  may  more  nraiiily  jiierce  the  sea- 
liottom. 
The  iiarta  of  an  anchor  are  aa  follows  :  — 
a  to  Of  hhank  ;  b  to  r,  s^juare  ;  d  to  «,  arm  ;  /to 
g^  I>alni,  fluke,  or  kevel  ;  A  to  i',  {wint,  pee,  or  bill  ; 


FU.  191. 


An  anchor  b  a-axk-irill  whrn  it  is 
pf nfilcularly  from  the  cathead  mdy  to  let  m. 
It  coTHfs  home  when  dngged  from  its  lioU  hj  tki 

pulling  of  the  cable. 

An  anchor  is  n-sintt  when  the  sn^e  of  tlie  alb 
with  the  water  is  abuut  that  of  a  stay.  A  fosjy  ijiy 
ap*'ak  when  coinciding  with  the  main  stsr  ;  tkmi 
stay  when  with  the /vrc  stav. 

It  is  fi-jteak  when  the  cable  is  drswn  in  so  tight 
as  to  bring  the  ship  directly  orer  it. 

It  is  a-iceujhf  or  a-trip^  when  lilted  demr  of  the 
ground. 

It  is n-irnsk  when  lifted  to  the  surface  of  the  wittr. 

It  is  /too?  up  when  lifted  to  the  hawse-hole. 

It  is  httokfd  when  cat-fall  is  fast  to  the  rinc. 

It  is  mttrd  or  hnuUd  up  when  lifted  by  tht  n^ 
to  the  catheaii. 

It  i%f8hfd  when  the  fluke  next  to  the  ship's  »k 
is  lifted  to  the  Hhh-davit. 


i' 


c. 


'X\ 


Anchor. 

I  t<»  /•,  Mjnle  ;  .V  to  A',  crown  ;  o,  ring  ;  ;>,  sto(;k  ; 
</,  thio:it  or  crutch. 

For  checking  and  regulating  the  motion  of  the 
crtbh*  as  it  runs  towan's  the  hmi'st'.-hnh'.H  while  the 
aiichov  is  dropping.  Mini  lor  hoMini^  th<r  cable  after 
the  anchor  has  taken  hohl,  four  kin<ls  of  n]»iiaratus 
all'  usi'tl  to'^ether  or  s«'p«mtely,  Contiiollehs, 
Huts,  SroiM'KKs,  CoMiMiKssdus  (which  s«t). 

T«»  cnst  or  dtnp  anchor  is  to  let  go  the  anchor. 

T«>  r/VA'  at  anchor  is  the  condition  of  the?  vessel 
when  anchon'd. 

To  sH'huj  at  anchor  is  when  the  ship  olx-ys  the 
change  in  the  dinM'tion  of  the  tide  while  at  anchor. 

Ti»  irriifh  anchor  is  to  heave  it  <»ut  of  the  gnmnd. 

To  fifu'l'  an  anchor  is  t<i  stn*ngthen  its  hold  of  the 
ground  by  means  of  a  second  anchor  laid  down 
ahfad  of  the  (»th«>r,  and  fastened  to  the  crown  of  tlu> 
latt'T  by  a  cable. 

An  anchor  is  fonf  when  the  ««ablc  is  twisted 
annniil  it  or  the  anchor  is  entangled  with  a  wn'ck 
or  anothrr  anchor. 

The  anchor  hiftjt  when  the  tluke  takes  hold  of  the 
gnMind. 

To  stf'trp  for  an  anclu>r  is  for  the  re«'overy  of  a 
lost  anchor  by  sw«'eping  the  Uittom  with  the  bight 
of  A  i-ablc  t>r  hawM»r. 

l\ivtiHtt:  Hn'uking  cable  and  leaving  the  anchor 
in  the  ground. 


It  is  on-botird  when  the  fluke  is  lifted  to  its 
ing-]dat*e  on  the  bill-board. 

It  is  iii'ffHtrd  when  on  deck. 

It  is  ai cured  when  all  Is  made  fast,  the  cable  aaA 
buoy-ro|M*  uvhrnt^  and  the  anchor  atovrcd. 

The  v'ciffht  of  Anchor  and  Kcdgc  is  given  exeh- 
sive  of  that  of  its  stock. 

Butrcr  and  Sheet  ^ lienor;* should  be  sHke  in  wcMt 

Strcum  Andiora  should  be  ^  the  weight  of  the  bcrt 
bower. 

Kedges  are  light  anchors  used  in  warping. 

2.  The  block,  frame,  or  masonry  deeply  boiM 
in  the  earth,  to  which  the  cables  or  wires  of  sosprs- 
8ion-bri<Iges  are  attached.      See  Anchor,   SrsPCli- 

BIOX-CAIil.E. 

An'ohor  and  Collar.    A  fonn  of  hinge  for  t 

lock-gate.  The  anchor  is  let  into  the  stone  copiQs; 
the  collar  is  attacheil  like  a  clevis  to  the  anchot; 
and  foiins  a  socket  for  the  pintle  of  the  heel -post  of 
the  gate. 

An'chor-balL  I.  A  contrivance  of  Ckptm 
Manby,  K.  N.,  for  8a\'ing  life  in  cases  of  shipwndL 
It  is  a  ball  having  several  hinged  prongs  fittinff  is 
slots,  which  are  intended  to  catch  in  the  rignsK 
of  a  stranded  vessel. 

It  is  flred  from  a  mortar,  and  carries  a  light  Um 
by  which  a  stout  roiM.*  may  be  carried  ashore  fraa 
the  vessel. 

The  Fr(>nch  use  a  l>all  for  this  purpose  having  a 
huriK>on  jiassing  thi-ough  it,  on  the  rear  end  of 
which  a  line  is  wound. 

2.  A  (rarcass  or  incendiary  l)all  affixetl  to  a  grmpiiel 
by  whi<'h  it  is  iFitended  to  adhere  to  and  fire  a  vei 

An'chor-bolt.    {Miichinerg.)    One   having 
expanded  shank  to  prevent  its  drawing  out. 

An'ohor-chocks.    Blocks  on  which  a 
anchor  r<*sts. 

An'chor,8u8-pen'sion-cal>le.    Theanchonof 

Fig.  VJ2. 


SmytenuoH' (Tiatm  Amckat, 


AKCHOB-DRAO.  i 

the  chnins  of  this  Menai  Suspf  naiou  BriJga  are  caat- 
itob  plates  having  a  beorine  ngniiiNt  thti  aoUd  rook. 
Three  obliiiiie  circular  HhiiUs  six  fiKt  in  diuinett^r 
and  sixty  feet  in  depth  were  b1n!it«<t  into  the  ooliil 
rock,  a  considerablit  apuce  being  left  between  each 
shaft.  At  the  Iwttam  'in  a  cnMS-tunnel  which  nms 
horirantnlly  ami  at  right  angles  to  the  inclineil 
shafts.  The  iron  phtes,  weighing  2,240  iHiliniU, 
were  fitted  into  seats  in  tlic  face  of  ttie  rock  at  right 
angles  to  the  chains  which  are  bolted  thereto,  a, 
croas-tuniiel ;  6,  anchor;  c,  »napcnsion-cnble. 

An'cbor-arag.    S«:  Dhao-Anciioii. 

An'cbor  Es.oapa'nietit  The  anchor  escape- 
ment superseded  the  crown-wheel  escapement  for 
clocks.  It  was  invented  by  Clement,  a  London 
watchmaker,  in  1680.  By  some  it  is  credited  to 
Dr.  Hooke. 

The  anchor  has  two  am>»  whose  bent  ends  resem- 
ble flukes  iu  some  dexree,  and  thus  give  rise  to  the 
name.  It  is  suspended  from  a  horizontal  axis,  on 
which  it  turns  freely  along  with  the  dependent  stein, 
which  terminates  at  its  lower  end  tn  a  fork  or 
crutch  between  whose  prongs  the  pendnluni-rod 
passes,  so  that  the  motions  of  the  pondutu'm  are 
coniniuuicated  to  the  anchor,  and  the  pressure  of 
the  wheel  upon  the  imllets  of  the  anchor  Is  also 
communicated  to  the  pcniluluni  so  as  to  make  up 
for  the  small  loss  by  fnetioii  incident  to  its  action. 


ANCHOR-TRIPPEK. 


DOtho 


the 


t4ikc  p!nce  at  a  small  angle  of  vibration,  thereby 
preventing  the  necessity  for  the  maintaining  power 
actinff  upon  the  jiendulum  with  so  great  foree  as  by 
the  old  pl.in  ;  and  by  the  introduction  of  a  heavy 
hall,  leaving  that  to  be  done  by  the  uniform  power 
of  gravity  which  before  was  dependent  u[ion  the 
impuhie  given  by  the  wheel  to  the  pallets." 

Clement,  in  contiection  with  tliia  escapement, 
Introduced  his  mo<le  of  suspending  the  pendulum 
by  a  thin  piece  of  flexible  spring,  a  mode  which  has 
remained  in  favor  -"--  ■■'-"- 


1  produce  the  recoil. 

The  other  figiirc  shows  thu  dead-btat  escapement, 
in  which  the  sloiie  of  each  [lallet  atojis  at  the  iwinta 
where  the  teeth  fall,  the  rent  of  each  pallet  form- 
ing [lortions  of  a  circle  of  which  the  axis  is  the 
cetiter.  The  tooth  having  jiossed  the  pallet,  tlic 
continued  motion  of  the  i>enduluni  merely  holds 
the  tooth,  but  does  not  give  it  any  backwani  mo- 
tion. Sec  Dead-beat  Escapement  ;  Kbcoil 
Escape  mi:  ST. 

An'choi-gata  A  hrnvy  gate,  such  as  is  used 
in  the  locks  of  canals,  rei|uires  for  its  up[icr  bearing 
0  collar  whicli  is  stayed  by  the  ajjacent  masonry. 
Barbed  metallic  projections  from  the  collar  are  em- 
bedded in  the  niasoniy,  and  resist  displacemeut  of 
the  gate  while  enduring  strain  or  swinging  on  its 

An'obor-^lnlng.  Sheathing  on  the  ship's  plank- 
ing, under  the  fore-channels,  to  keep  the  hill  of  the 
anchor  from  ripping  the  ship's  side  when  hanUng  it 
up,  or  finkinij. 

AB'chox,  Mtub'tOOm.  The  mushroom  andter 
is  used  for  moorings,  and  is  said  to  be  a  favorite  in 
the  East  Indies.     Its  name  indicates  its  form,  hav- 


Anehor  Eacaprmi 


1  trippinf 


Figure  193  shows  two  formsof  anchor  escapement : 
one  ia  on  the  tccoH  principle  and  the  other  is  the 
dtarl-btat ;  the  former  is  so  called  because  each  tooth 
of  the  wheel  makes  a  back  or  recoil  motion  after 
escaping  from  the  pallet.  In  the  figure  one  tooth 
is  represented  as  having  just  escaped  from  the 
anchor,  and  a  tooth  on  the  opposite  side  of  the 
wheel  ha.s  dropped  on  to  the  pallet.  The  pendu- 
lum continuing  its  course  a  little  farther  to  the  left,  j  juspended  b; 


vao  a  central  shank  and  a  head  of  a  bowl  shape, 
which  requires  no  atod:  on  the  diank  to  cause  it  to 
engage  with  the  ground  over  which  it  is  dragged. 

An'chor-riiig.  The  ring  of  an  anchor  by  which 
it  is  bent  to  the  cable.     A  jew's.harp  shackle  is  now 

Au'chor-Btock  Flanking.  {Shiy-lmilding.) 
Each  plank  has  one  straight  edge,  the  other  consist- 
ing of  two  equal  slopes. 

Au'ohor-trlp'pers.    These  are  devices  for  "trip- 
ping" or  casting  loose  a  ship's  anchor.     In  some  of 
them  it  is  suspended  by  its  ring  from  the  cat-block  or 
ling-holt     ■    others  't    s  fastened  at  eaci  end 
'        '  '  '  ost  loose  s  multa  cously 

L'U.NCAN,    Al         I    28  Fig    196 

1863.     The  ai   I  or  hangs    ~.^  — 
from  a  clutch  nng  on  the 
cat-block,  wh  cl     s   sus 

tended  'belon  the  cat 
cad.  When  the  f  11  is 
cast  loose,  the  block  d 
scends,  and  the  t  I  s 
opened  by  th  la  na 
which  are  atlocl  d  to  tl  o 
cathead,  and  o  the  |ro 
jecting  levers  o  prangs 
on  the  respcctiv  halv  of 
the  clutch.  A  s  ngl  n  o- 
tion,  the  sla  ken  ng  of 
Ihe  fall,  operates  the  trip- 
per; the  clutch  s  opened 
n-heii  the  chains  are  made 
taut  by  the  descent  of 
the  block. 
Stacev,  December  27 


1864. 


The    I 


tsnngfroi 
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ANCHOB-TRI PPER. 


SUuey^s  Asuhor'TVipper. 


the  hook  of  the  fall- 
block,  which  depends 
from  the  cat-head.  The 
tripping-ro|)e  is  attachetl 
to  an  eve  on  the  fall-block 
hook,  and  is  belayed  to 
a  ])in  on  the  cat-head. 
When  the  fall  is  cast 
loose,  and  as  soon  as  the 
slack  of  the  tripping-rope 
i.s  exhaiistfd,  the  said  rope 
uiMets  tlu;  hook,  and 
ca^its  loose  the  anchor. 

iloLMKs,  April  28,  lSo7. 
A  short  chain  is  attached 
to  the  ring  of  the  anchor,  and  the  link  on  its  upper 

end   is    transhxed 
Fi;?.  197.         _  by  a  pin  which  has 

its  bearings  in  a 
block.  Bv  turn- 
ingthe  handle  half 
a  n* volution  in  one 
direction,  the  scn'w 
'  upon  the  shaft  will 
-'  cause  the  pin  to 
recede,  an<l  disen- 
-  gaci'  itsi'lf  from  the 
link  of  the  chain. 
The  thn'ad  works 
ill  a  spiral  groove  or  nut,  by  which  it  receives  lon- 
gitudinal motion  when  ])artially  n)tated. 

Heitmax,  May  IG,  1805.  The  anchor  is  sus- 
])end(Hl  by  a  shank-iiainter  and  a  ring-stopper.  One 
end  of  each  chain  is  fast  to  the  vessel,  while  the 
ring  at  its  other  end  rests  ui)on  a  pivoted  latch- 


in  its  staple,  the  bar  is  released,  mnd  the  block. 
freed  to  rotate  under  the  wei^t  of  the  nAa 
which  is  thereby  "tripped." 

Burton's  anchor-tripper  <En|;1ish).     The  itei 
ing  end  of  the  cat-head  stopper   is  wocked  iili 


Fig.  200. 


Hohrte»*s  Anchor- Tripper. 


M  ^S"^^'-  f^'-  ^ 


I 


Bttrton^s  Anchor-  TVipper. 

ring  ydacod  around  the  entl  of  the  holt  5  f,  whi 
is  pivoted  at  c/,  on  the  cat-head  a.  The  other  « 
c  of  the  lx>It  is  oblique,  and  is  held  down  Inr : 
clamps  tuniingon  the  pivot  /,  the  claKpheinsi 
cuhmI  by  a  ha.sp  p,  and  |)in  h.  The  cat-be 
stopper  ]>ns.ses  through  the  ring  of  the  anchor,  0« 
the  thumb-cleat  l\  and  is  made  fast  round  t 
timber-head  /.  "When  it  is  r<'<juired  to  let  go  thei 
chor,  a  handspike  is  inserte<l,  so  a.<«  to  bear  agftix 
the  clasp  r^  and  bold  it  closed  while  the  pin  A 
withdrawn,  and  the  hasp  g  is  cast  off.  The  htB 
spike  lieing  then  n'lnoveil,  the  obliqne  end  c  of  t 
bolt  tlir(»ws  oiM'ii  the  damp  <•,  and  the  bolt  rerohi 
on  its  pivot  (f  allows  the  standin|;  end  of  the  a 
head  stopiNT  to  fall  off,  and  the  anchor  to  dfop. 

Spkn«ks  trij»iK'r  (Engli.'ih)  is  especially  intend 
for  ca.sting  off  the  s^iauk-painter,  which  holds  t 

Fig.  201. 


Ilfitmans  Anchor-  Tripper. 

I 

piece.      These  latch-pieces   arc   supporte<l   upon   a  > 
liar,  which  is  rotated  to  give  simultaneous  dis<'n-  ' 
g:ig"nient  to  the  latehes,  anil  east  the  anchor  loose. 
The  movement  of  the  Ixar  is  elfiMited  by  raising  a  \ 

lever  which  n-sts  uiK)n 
Fig.  199.  the  rail. 

There  an»  thirteen 
Unitetl  States  ]Kitents 
for  anehor-tripiMTs. 

(JiUSON,      I)eee!nlM»r 
T),   1805.     In  this  de- 
viee    the   fluke  of    the  I 
,  anchor  ivsts  on  a  l»lo<'k  , 
/  *  y/,  which  is  pivoted  in 
•^  .  a   notch   of  the  gun-  '• 
'■    wab'.      A  Uir    /*,   at- 
tached to   said  liloek, 
is  held  by  a  sbackle-luir 
C^  when  the  lattiT  is  ', 
in  its  upjNT  {lositioii. 
anuum^%  Anchor- JVipper.         By  sliding  the  shackle  ; 


N^" ' 


Sprncr\9  Anchor- Tapper. 

shnt\k  and  flul-rx  to  the  ship's  si<le,  while  the  o 
he'nl  afnpfHT  holds  the  riiHf  of*  the  stock, 

n  is  a  c:ivria;^e  Ixdted  to  the  gunwale  ;  6  is  a  b 
wbidi  is  pivoted  at  /  to  the  carrin^p,  and  mstai 
the    :-haiii-en«l    of  the  shanlr-jutinhr ;  <;   is  a    lei 

itiv'iiti>i]  nf   t'iii  tlif*  iiiitw>r  uiili*  nf  fYi<i    amm^T-....^   _     _. 


ANCHYLOSIS   APPARATUS.  » 

lever  e  is  then  oscillated  till  the  hoolc  d  is  disen- 
gnged  froni  the  bolt  b.     The  tatter  is  immediately 
rotated  by  the  weight  of  the  anohor,  and  the  shank- 
painter  i't  roKt  loose. 
Anch'j'lo'Bla  Ap'pa-nitna.  A  najipamtus  for  re- 
lieving the  strain 
«B-20a.  upon    the    HeMd 

lation  by  support. 
ing  the  respective 
parts  of  the  limb 
at  a  distance  fnini 
the  eenter  of  lev. 


■n  apparatus 
adapted  for  the 
knee.  The  oppet 
and   lower   bands. 

the  thigh  and  low- 
er  leg  resiiectively, 
the  joint  being  act 
immovably  at  the 
angle  required. 
Tlie  small  figure 
represents  the  key 
by  which  thcioint  ' 

locked.  , 

Ancon ;  An- 1 

Aiuh-iioriJ  AppnratHt.  OOua.     An  vlbow 

orungle.  Aquoin. 
An  omauiental  kevstone.     A  coTumle.  \ 

The  nnifle  uf  a  knee -turn  bier.  | 

AM'oo-nj. 

Diiglil  Iwr-ii'on,  partly  liniKhed 
nnwrought  at  the  ends. 

Aii'cov«.     lArdtilfdHre.)    A  console  on  each 
«de  of  a  door  U>  support  a  cornice  or  entablature. 
AD-oylo-mele.    A  curved  probe  used  by  sur- 

AQd'i-rona.  These  an?  used  upon  the  hearth  to 
Hunport  the  burning  logs  and  brands.  Sometimes 
called  doc-irons,  and  familiar  Co  all  who  hiive  been 
aciiiiainltS  with  the  old-fashioned  fireplace. 

SMVI.IE,  July  12,  1813.  The  horses  of  the  andi- 
rons are  mljustably  connected,  so  as  to  place  them 
nt  any  convenient  distance  apart  and  keep  them 
steady  They  are  guarded  bv  a  safety  bar  against 
the  danger  of  npsetling 

LoOAS,  Marili  27,  1860,  has  a  boltim  plate  or 
frame,  in  combination  with  two  upright  angular 


'  ANEMOMETER. 

in  the  hall  the  standards  were  of  copper  or  brass, 
and  sometimes  of  silver. 

Until  the  seventeenth  century  svood  was  the  onli- 
■"    '      ''         biinied  in  holes  dug  in  the  floor, 
niilille  of  the  Hoot  or  against  the 


Kg.  204. 


a  hearths  ir 


wall. 

tion,  and  no  traces  of  them  ai 

twelfth  century.     See  CHiUNti 

In  Che  baronial  halls  of  England  the  logs  were 
liberally  piled  on  the  hearth  in  the  middle  of  the 
halt,  beine  conflned  within  the  two  aCandards  of  the 
anrft'roH,  theii'  ends  resting  on  the  billet-bar  for  the 
purpo.se  of  admitting  air  t^neath  them,  and  thus 


promoting  combustioL 
A-nem'o  -graph, 

and  reconliiig  the  dire 


form 


force  of  the  wind. 

ilient  for  determining 

the  force  of  the  wind.  The  most  simple  form  of 
this  instrument  is  n  board  or  other  plane  surface  of 
given  area,  which  is  presented  to  the  Bind  and  has 
a  spring  attached  by  which  the  direct  force  of  the 
wind  is  measured  on  ajirincinle  precisely  similar  (o 
that  of  an  ordinary  s]inng-balancc.  A  scale  niuy  be 
attachrd,  which  will  show  the  absolute  pressure  in 
pounds  and  fractions  to  the  square  foot  or  inch. 
The  earliest  known  anemometer  was  that  of  Dr. 
Cronibie,  1687,  afterwanis  improved  by  Woltlus  aaid 
others.  Dii.  James  Likii  of  Windsor  invented, 
about  the  year  17(5,  a  very  convenient  and  a 


Pig  aw 


that  the  tame  stands 
firmly  in  its  place  and 
diows  a  f h  L  circulation 
of  the  heat 

The  name  andiron  is 
supposed  to  be  den\e<l 
from  the  Anglo  Saxon 
bmiul  1,1111  Others  de 
me  it  from  luinii  iron 

Foi  the  larj:,c  kitchen 
lire,  the  andirons  nere 


rote  auetnoroeter  which 
otncrvers  or  those  desiring  a 
poilable  instrument  oceujijing  a 
small  siBice  It  consists  of  a 
frraduatcd  glass  tube  liai  ing  tn  o 
itrms,  one  of  nhich  has  the  up 
per  [iHit  lient  perpcndicularlj 
the  tube  IS  mounted  on  a  eland, 
the  two  ai-niB  lieing  in  a  veiti 
ctl  ]>ositio]i,  and  the  bent  por 
tion  hoiizontal,  so  that  its  mouth 
can  lie  preselilnl  to  the  wind 
Water  is  )>oure<l  in  until  the 
mstnunent  is  hlled  to  the  middle 
or  zLro  of  thi  h  -lie  For  use,  it 
IS  placed  so  that  the  mouth  shall 
rreeivethe  full  foneof  the  wind, 
which  depresses  Chi 


uited  for   private 


but  iisuallj  unite  phun. 

--'  of  hospitalit)-,  they 
,  »  support  the  weight 
of  the  huge  logs  ;  but  the  standanls  were  kejit  bright 
or  oinameiitcd  with  brass  lings,  knobs,  rosettes,  heaila 
and  feet  of  animals,  and  various  grotesque  forms.  I 
In  kitchi'iis,  and  in  the  rooms  of  common  houses, 
the  andiron,  as  its  name  implies,  was  of  iron  ;  but  I 


n  the 


other.     As  the  pressure  of  the 

atmosphere  at  the  earth's  surface  — 

will  ordinarily  sustain  a  colmnii    . 

of  water  about  33  feet  in  height, 

irhich  is  equivalent  to  about  2,060  pounds  to  the 

^uare  foot,  if  we  suppose  the  wind  to  blow  with 

1  force  sufficient  to  cause  a  difference  of  level  of 

one  inch   in   the   two  branches  of  the  tube,  this 
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Ill  U'liKU-l-l  I,"  iiiiiTiHnrH-liT  II  H'<n'lnii11  Hv 
iilHrly  li>  Ihi'  wiiiil  by  ■  van 
Ht  hHiihIpii  ■  Iniin  iiT  p-iiriiiit  wliii'Ii  I'lHiw'S  a 
ti'i  ibwriuU  ■I'l'iiT'lttiK  til  tlu-  Toriv  iif  ilu'  wjr 
i'liiiMHiiinir   vi'liH-iiv  iif  ivrohitjim   I'f  tUi'  Hv,  nml 
Imtv  n  iKinviiiKiii'linK   Itlii'   on   >    fiidl   pyfiinliT, 
whii-h  h  iliviiliil  liy  vrrtiml  lin«i 
{■lintii  iif  llii>  iiiniiniw:   u  thr  wi 
iirn-'il  ii  iiiiivt"!  ^nlIl■)  on  tlii-  mirfmi-  nf  tlii-  i-yliti. 
iVr,  iiwl  rBiwiJ  ill  ivRiiiti»T  th'  iliiivliim 
tlv  v.-l«.-itr  of  thr  wiml.  t1i>-  fi>nniT  l>y 
Bill)  llw  UttiT  liy  in  Tfrtii'al  miitian. 


-  r-rf.Tt .. .„  , 

Vflix'itv  (if  tli<-  wind  Thi>  nKotuI  pwts  Mt 
liLilp.  iiavinK  ilu  fncf  i'nn«t«nt1j  pRMeated  to  t 
winii  l>y  ■  wt  of  van<-pi  at  riflht  angla  to  It :  t 
forrr  of  tliv  wui<)  on  Ehia  plate  CMUca  it  to  man 
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ANEMOSCOPE. 


Tying  a  pencil,  which  makes  a  mark  on  a 
'  paper  especially  ruled  for  the  purpose,  hav- 
irate  compartments  for  registering  the  force 
ection  of  the  wind,  and  a  third  to  show  the 
of  rain  ;  the  paper  is  slowly  moved  forward 
ik-work  ;  the  pencil  approaches  toward  or 
3  from  the  edge  of  the  paper  as  the  force  of 
d  varies,  while  a  similar  pencil,  attached  to 
connected  by  a  spiral  worm  and  nut  to  the 
anes  above  mentioned,  registers  the  direction 
^ind  in  the  center  compartment.  The  rain- 
attached  to  a  bent  lever,  also  carrying  a 
which  is  drawn  toward  the  center  of  the 
3  the  gage  becomes  filled  with  water,  thus 
ng  the  amount  of  rain.  When  the  gage  is 
ely  full  it  tilts,  empties  itself,  and  the  record 
ices  afresh. 

TZ,   February  4,   1862.     An  endless  apron 
upon  three  rollers  carries  the  paper  upon 

Fig.  208. 


Velocity        Per 
per  hour,    second. 

MUe8. 


10 
15 
20 
25 
30 
35 
40 
45 
60 
60 
80 


ft. 

14.67 
22.00 
29.84 
36.67 
44.01 
61.34 
68.68 
66.01 
73.35 
88.02 
117.36 


Prennre 
per  sq.  ft. 

Ibfl. 

.492) 

1.107 i 

1.968  i 

3.075  i 

4. 429  i 

6.027  i 

7.873 

9.963  I 

12.300 


Pleasant,  brisk  breeze. 
Very  brisk. 
High  wind. 
Very  high. 


100      146.70 


Stuntz''s  Anemometer. 

he  record  is  to  be  made,  a  uniform  velocity 
iven  to  one  of  the  rollers  by  clock-work.  A 
lolder  is  attached  to  the  lower  part  of  the  vane- 
nd  the  proper  mark  is  made  on  the  highest 
the  apron  aoove  the  roller.     A  pricker,  actu- 

a  spring  through  mechanism  operated  by  a 
heel,   makes  perforations  in  the  paper,  the 

occurring  in  a  given  length  denoting  the 
'  of  the  wind  during  the  intervals  of  time  in- 
by  a  scale  on  the  paper, 
bllowing  table,  calculated  by  Smcaton,  shows 
e  and  velocity  of  the  wind  :  — 

Per  ProMUPe 

.    second.       per  k}.  ft. 

ft  lbs. 

1.47  005  Hardly  perceptible. 

2.93  .020  T     ,             ^|, 

4.40  .044  *^"^*  perceptible. 

5.87  .079     n     4.1       1  4.     •    1 

7  83  123    ^^^^^^»  pleasant  wmd. 


A  storm  or  tempest. 
17.715    A  great  storm. 
31.490    A  huiTicane. 

iA  huiTicane  that  tears 
up  trees,  carries  build- 
ings, etc.  before  it. 

About  twenty  varieties  of  anemometers  are  de- 
scribed in  works  devoted  to  physics,  under  the 
department  Meteorology. 

A  convenient  form  of  anemometer,  adapted  for 
ascertaining  the  force  of  currents  in  pipes  or  flues, 
was  formed  by  a  piece  of  cai*dboard  C,  of  known 
dimensions,  suspended  to  one  arm  of  the  beam  of  a 
balance,  and  placed  at  the  edge  of  the  mantel-piece 
in  the  ascending  cun-ent.  Tne  graduated  stem  of 
a  broken  thermometer  t  was  suspended  to 
the  other  end  of  the  beam,  and  was  placed 
in  a  glass  vessel  containing  water ;  weights 
were  placed  on  the  card-board  till  the  zero- 
point  of  the  graduated  stem  was  level  with  the 
surface  of  the  water.  The  degrees  were  read  with 
the  assistance  of  a  magnifier  G,  and  the  num- 
ber of  degrees  moved  indicated  the  forcef  acting 
on  the  ca3.  The  value  of  each  degree  was  found 
by  adding  weights  to  the  card.  In  this  way  it 
was  ascertained  that  the  force  of  the  upward  cur- 
Fig.  20d. 
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rent  at  the  mantel-piece  was  considerable,  and  that 
it  varied  in  strengtn.  It  was  strongest  in  the  cen- 
ter, but  extended  to  both  sides  of  the  mantel-piece  ; 
this  upward  current  had  a  force  of  from  15  to  4^ 
grains  to  the  square  foot ;  the  force  diminished  as 
the  fire  got  low,  but  the  same  action  went  on  even 
when  the  fire  was  extinguished. 

The  greatest  pressure  of  wind  ever  registered  at 
Glasgow  Obs'-'rvatory  was  55  lbs.  per  foot.  Profes- 
sor Airy,  however,  states  that  it  may  reach  80  lbs. 
per  foot  in  this  country,  while  Mr.  Scott  Russell 
asserts  that  40  lbs.  per  foot  is  about  the  maximum 
force  which  it  is  necessary  to  reckon  upon  in  con- 
structing roofs,  etc.  This  is  identical  with  the 
maximum  registered  at  Menai  Bridge. 

A-nem'o-scope.  An  instrument  for  showing 
the  course  or  <lir«»ction  of  the  wind.  A  w^eathercock. 
It  is  related  that  Andronicus  Cyn'hestes  built  an 
octagonal  tower  at  Athens,  having  at  each  side  a 
statue  of  the  god  to  whom  the  wind  blowing  from 
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that  f]uarbT  wu 
ivliaXfl;  and  in 
tl»  mi<MI«  of  llu! 

»j^p-  baviiig  a  •^i\t- 

inr  Triniii,  ulii-'h 
■win;!  [lit  in  nwliun 
li]rt)u;wiii<liiuiiitvJ 
I.)  Hi-  rl,.ity  itim 
wb'flfi  it  IHVn-nled. 
TV  ralntdfu  of  I>1»c- 
iiif{  Tani**  on  tli''  tup 
of  nliiiri-h-htiviiIvH 
Li  at  Iniit  lu  Iilil  hh 


a^  tli<-s<^  vuim  wro 
rr'-<|iii'iilly  ifioil'r  to 
riiii-ni)il'-B>iii'k,  IIk 
rtiiMilfi  nt  tirtiiral 
vifcilnuif-,  tliry  n- 
ivivF.1  til-  nauiii  of 

wHiilii-riiH-kii.      In 

llir  a^ii  of  Ifetiontn 


,      ,         prim'i|ial  lever  U  attached  to  i 
■k»  of  llip  Aliuiiility-"  1  liiviT  f,  from  whicli  a  pliniii  ft  extriida  to  A,  vhn 

Vami  U  Hiid  to  have  bn-n  tlin  Gmt  who  coonectn)  i  it  workH  on  a  drum  attsiOioil  to  the  arbor  or  in 
(III-  vaiw  >>y  a rvl  to  u  dial  in  thif  interior  of  a',u(  the  hmid,  conoectnl  with  a  linir-i]irin|c  U  t 
linildiliK'  I  i-li.inftiu);  the  motion  finm   vertical   to  honaMml 

'I'hii  inhtminciit  i*  nii'ntionpd  )iy  VitniviuH,  nnd  -  uid  nitulatiiiic  the  liaiid,  thv  attaohnwiitB  of  vkid 
wiu  iiitnKliiirrI  III  iiiaiiHioiia  in  the  time  of  Wil-  are  mnili' to  llic  nietnllin  {ilntp  t.  The  motioa  arifi 
iiaiii  III.  ;  nntos  in  the  i^orrngati^  inPtallic  box  n,  the  lotki 

On  tli<-  IIhH  of  ('<niiTiii;r<-<-,  l^mil'iii,  in  uti  aticnio-  uf  n-liich  h  (l>'|<TV!i»-<t  or  cleTntnl  aa  the  wd^  t 
iHViji-'  i-iiiiii<-'-tr<)  with  un  iiKlrx  nnil  ilial  in  a  iixini '  tin-  a(iiiiM|i]u-re  ia  in<m'ii'>eil  or  iliministKil,  anl  Hi 
In-low,  ltk<>  that  of  Varro  iihovr  ni>*ntioiird.  <  motion  is  coniniuiiiontiil  lliivuf(h  the  term  ta  d 

Whi-u  thiiH  iimui^l,  Xhr.  hImIx*  nninnstiiiK  the ;  ax'a  a{  thv  hand  at  A.  Tlw  siiiml  aprinf:  on  vUr 
viuii'  Hn'l  iU'lrx  hIiouM  Iw  luaih:  of  puin>,  hoinhou,  or  '■  the  li'vrr  nnU  at  d  U  intenilnl  to  compranta  ft 
othi-r  liKht  niHtitinI.  |  th^  cITwti  of  allcintions  of  tcmprnituTe.    Tb«  acta 

Till-  iuii'iiH>Hi'>.i><-  may  (m-  •roniliimil  with  thii  aiir.  ]  ni„v,'m.'nt  at  the  cuter  of  thi;  pxhaiiatnl  box  far 
muiiK'liT,  ihuii  iiiilii-atiuK  l<o<li  '!■"  ilirRution  anil  Ihi- .  ulmii'e  thi'  iiidii^tinns  cmannte  is  very  slia^t,  t< 
Fftlw  wiiid.     S.--  ASKMOMKTKB.  ;  l^  tliK  lu'tion  of  thr  Icvcra  thia   is  nmltipUcd  ti 


An'c-roid  8aorom'*-tM. 
Inilii'aliiiK  ntiifMiilMTi':  iiifNinn 
•.r  Knn..'.   Thi-ai-li.ni  .Jth.;«i  .  ^„  ., 

im-Miiiv  of  tin-  atniiMiilii-n-  iiu   n  rln-iilsr  mi-tallin  ;  Uauuvei' 
MIX  lii-niu-tiiully  wiiIhI  and  hitriiiff ii  Hlit;ht1y  FlaxtiR  | 
lo|n  th'  vai'tiiiin  w<rviti)t  tin-  (nirlaiiut  of  the  column  ; 
of  nu-ti-iirv  ill  th-onliiiiiry  lanmii-tiT.  | 

Till-  ariiinKiiiH-nt  in  illniitratfil  1>y  tin-  a<v-oinmny- 
in|[  liKur<-»,  ihi-  liint  Hhowinx  tin-  face  and  tri<> ' 
hn-iini)  till-  inli-ruiT  of  1h>-  iiiHtnnw-ut,  wliii-h  is' 
niNih-  iilioiil  *i  iiii'lu-H  In  iIlami<I«T  aRfnii  th<>  facu 
ami  l}hi<-lu-<lhi'-k. 

Tin-  jin-wiiiii-  of  Ihi-  atnuniilHTi'  U  hIiowii  hy  thc 
linni)  iHniiliiiK  <"  a  "''■I''  whii-h  in  icnuluntiil  with 
4(1  divHiiiiiii  to  till-  tiii-li ;  oin-  or  two  tlu-muiUKttuTx  \ 
an-  nfllK"!  to  thi-  rai-i-,  liiit  un-  ml  riM-iiliiil. 

Till-  M'i'iiii'l  liuim-  hIxiwii  th<-  iiiti-ninl  ifnutnii-- , 
li.iii.  HH  »i--'n  wilh  thi-  fm-i-  n-moviil,  but  with 
III-  liiiiid  htill  Hltai-lml.  a  la  n  Hal,  clraulnr  ni<- 
likllii'  Imn.  iili-'iii  'ii  ini-hi-H  in  diuinitiT  and  }  nf  an 
iiii-h    dn'Ii,    havinu    lU    ni>|iiT   aiul    liiwi-r  Kurtuiro    li 

rhanilirr,  l»-iii(t  i-ilumnli-il  of  iiir  tlifiiiKh  thi-  sbial  I' 
nil*-  A,  whii'li  ii  <iiiliNi-i|iii-nllv'  Hindi'  uir-tixht  by  " 
Mddriinit.   '-"n>.tlt>ll'«  a  -l-niv  whi'll   i»  Bir.-.l.-.|    " 

by   .-v-'iy  vatialiiin  !<■  iin-^nn-  iu  I'       - '  - 

ni<wi>)i><t*',  lhi-iH.riUKaiiiiiia  iiii-n-axiii 

At  lb.-  i-rntii  lit  tV  nl'ln-r  aiirlH rt 

rliaitilar  )•  a  >idi>l  >>vlliidri'-a1  piiiji-.tinii  j-,  nlaiiil 
hair  an  iii'h  hit;h.  tiith.- ti.ji  irf  whi.h  llu- ]>riti<'i|ul 
|«vi-r'-'/''i><itl.u<hi<d.  I 

■111!*  irvi-r  iv-lH  i-iiltv 


,         -   - Jinlii 

An  inHtmRiFnt  for  |  timiit  at  thi-  |ioint  of  the  hand,  so  th«t  the 
'..vi-iit.-il  by  M.Vidi  '.  nwut  of  ^ixth  part  of  an  Inch   carries 
il  .lej«-iid»  on  Ibn  I  thiflHRh  tlir.-«  inches  on  tlie  dial.     See  alao 


BocsM 


An'eU'iiam  Nee'dle.    A  needle  for   i—*-'~f 

"An'eu-ilam  Tour'nl-qnoi  An  instmiumt  I 
tiiiKinx  a  pr.-»»im-  "iwn  ii  Miti({uiiieoua  tuiuor  1 
idling  fniiu  till-  Jilati.iii  or  nipturc  of  the  coata 


f«t  fivnl..n 


sillil-i 


[.-.I   Ii 


il  tlii- 


nqt-o 


Th.-  pr.-*tim-  Ixinj 

An'Kar-l-po'U- 

AD's«-lot  A  mils 
An'sel'«liot    S 

Au'el*.      Til.-  nrri 
inn.'il  hy  tin-  jiiiivt: 


iw  two  h-RM  and  a  hinge-JMi 
iiljiist"!  ua  iviiuired,  the  kin 
Ji  lo  make  it  rifpi]. 
lF,il>rk.)     A  kind   of  c«H 


ANGLE-BAR. 


An!;lc-joint. 

Cmnip. 

Dovetail. 

Dowul. 

tt  the  ungles  of  I 

.    -         itiiffs,  angi 

An'gle-bar,  {CarpeiUry.)  Theupriahtbaratthe 
meftiiig  of  l«"o  fai^s  ot  a  polygonal  or  bow  winilun-. 

An'Blv-bead.  A  strip  having  n  rouuded  edse, 
uid  ploci'd  at  ths  vertioal  exterior  imgle  foinn^  by 
jilaatcred  BurfiU'e^i.     A  beadud-tdae  uiiglc-statf. 

AJt'eJe-bracA.    A  conipr-drlTl.     An  angle-tie. 

An'glc-brach'et,    IXJarpcntry.)     One  beneath 


An'gle^oat.  A  final  made  to  lit  any  internal 
angle  ol'  tliu  walls  of  a  room. 

Afionl  ia  a  plasterer's  troivpl. 

Aii^ile-gage.  A  gaze  for  setting  the  reflectors 
on  a  fiiinie  for  the  exhibition  of  light  under  the 
catoptric  system,  has  two  long  amis  connected  by 
a  gruluated  arc.  The  anna,  having  been  first  placed 
at  the  aiiglu  wlii.h  is  supplemental  to  that  uf  the 
inclination  of  tlie  axes  of  the  two  adjacent  mirrors, 
are  made  to  span  the  faces  of  the  reHecton,  one  of 
nrbich  is  moTed  about  till  its  eilgea  ara  in  close 
contact  with  the  Hat  surface  of  one  of  the  arms  of 
the  gage. 

Tile  instrument  lias  many  other  applications. 

A  gage  for  determining  anglns  of  hexagonal  nuts. 
The  graduated  bar  A  has  graduated  arms  B  and  C  ; 

Kg.  21a. 


^^^SSfct^ft 

■■/■    '^ 

'■•■-•■' L 

J  u 

the  latter  movable,  and  provided  with  a  block  whose 
edge  foniu  with  it  an  angle  of  120*  aa  a  gagu  for 
hexagonal  prisma. 


ANOLE-IRON. 
An'glB-l'ron.   {Machinery.)   Abcntpi 


thes 


»ofat 


rejoining 


description  of  iron  which  is  used  for  ship's 
Kuees,  for  uniting  the  edges  of  plates  which  meet  at 
an  angle,  and  for  other  purposes  too  numerous  to 
mention.  On  a  larger  scale,  with  more  than  one 
bend,  it  may  form  a  beam,  girder,  or  mil,  the  ditfer- 
eitce  consisting  rather  in  proportions  and  purpose 
than  izi  construction.  The  fosotiiig  and  construc- 
tion of  wronght-iron  beams  will  be  considered  under 
Beam,  Wuuuuiit-iko.v.  Some  devices  substan- 
tially similar  in  inventive  features  will  bo  found 
under  Railiioad-rail)*,  Fauoting,  and  Uolumi; 
the  ditference  between  a  railroad-rail  and  a  girder 
is  one  ot  shape  and  proportion  of  the  porta,  as  will 
be  seen  by  comparing  their  cross-sections. 

Lewis,  Apnl  26,  1861.  The  rullets  have  flat 
faces,  and  a  central  triangular  groove,  and  rib  re- 
spectively, so  that  the  bar  can  be  introduced 
between  the  rollera  flat,  instead  of  cornerwise.  The 
effect  of  this  is,  that  both  sides  of  the  angle-iron 
when  flnished  run  parallel  lo  the  layers  oF  the 
original  bar,  and  not  crosswise,  as  is  the  cose  with 


one  side  of  the  angle-iron  when  rolled  in  the  ordi- 
nary manner.  The  parallelism  of  the  wings  with 
the  ton  of  the  pile  is  maintained  till  the  bar  is 
reduced  nearly  to  its  proper  thickness,  when  it  is 
finished  by  passing  it  through  a  plain  rectaofnilar 
groove  which  turns  up  the  wings  and  finishes  tbeni 
with  a  gmiii  conformable  to  that  of  the  original  bar. 
The  ordinary  angle-iron  is  a  bar  whose  section 


forms  two  sides  of  a  triangle,  but  the  term  now 
incluilcs  other  shapes,  such  as  the  cniuiform,  etc. 

a  is  an  anale-irou  forming  two  sides  of  a  right- 
angled  trian^e ;  b 

is    a    flatter    form  Kg.  218. 

with    two   flanges, 
andiscalled  "cka'a- 
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d,  Fi^.  216,  shows  the  application  of  angle-iron 
in  making  a  box-girder,  or  wrought-iron  cell ;  c  is  a 
form  having  a  tratd  and  iccb.  it  is  called  T-iron. 
Other  forms  are  known  as  Z-iron,  I -iron,  etc. 

Fig.  217  shows  the  mode  of  using  angle-iron  in 
compound  girders,  tanks,  and  other  structures. 

/  shows  its  application  to  uniting  the  angular 
junction  of  two  plates. 

Fig.  217. 


l.i   '■..■■■/■;■•> 


Angle- hoiut- 

g  shows  a  beam  strengthened  by  angle-plates  at 
each  sidt'. 

h  shows  angle-plates  uniting  a  tread-plate  and 
its  web. 

Angle-bars  for  shipbuilding  are  l)cnt  and  worked 
into  the  various  forms  n-Mjuintl  in  shifis,  by  men 
callfd  anglf-iron  smiths ;  th<*y  are  then  punched 
with  holins,  gt'nerally  altout  thw  center  of  the  ann, 
and  by  tlu*  rivets  inserted  in  these  lioles  the  angle- 
ir\>n  is  attachcKi  to  the  plates  of  the  ship.  The 
dimensions  ore  usually  given  in  the  s{)ecification  of 

ng.  218. 


a  vessel  in  this  form,  namely^  8  In.  x  S  {■.  i ) 
in.  This  means  that  each  arm  of  the  bar  fa  li  It 
three  inches  from  the  angle,  and  the  thidoMnn 
the  center  of  arm,  or  at  Uie  rivet-hole^  lalf  m 
inch. 

As  angle-iron  is  generally  applied  for  the  rihirf 
a  ship,  tne  ann  which  is  perpendicular  to  tbe  wm- 
face  of  the  plaU^s  is  that  wliich  is  in  the  pontkt 
to  aiford  the  greatest  stiffness  to  the  shell.  On  tUi 
ac^count  angle-iron  has  been  rolltMl  with  vram  d 
uneimal  lengths,  tliat  the  greatest  stmigth  nqf 
be  obtained  ii-om  a  given  quantity  of  iron. 

d,  6,  c,  d,  are  angle-irons  and  braces  for  ikwra^ 
in  iron  shijis. 

e  shows  the  connection  of  outer  skin  and  wa 
flooring  by  angle-irons. 

/  is  the  arrangement  of  angle-irons  and  bnra 
for  stitfoning  ship  s  lK)ttom  longitudinally  ; 
ing  to  thu  keelstm  in  wooden  vessels. 

(7,  keel ;  showing  its  connection  to  the  outer 
and  beams. 

Fig.  219. 
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Am;le' IroH^  fur  iShipbuilding. 


Angle- Irons Jbr  ^ipbmildinf. 

a,  h,  c,  rf,  e,  /,  are  angle-irons  and  beams  employed 
for  flooring  in  iron  shii»8. 

ff,  outer  skin  and  flooring  of  an  iron  steamer  with- 
out k<H'l  ;  showing  the  mo<le  of  connection  of  tbe 
two,  and  the  longitn<linal  stiffeninj^.platea  and 
angh'-irons  of  ship's  Iwittom  and  floorin/^. 

The  an^le-iron  and  ]ilates  for  building  iron  shim 
an?  heated  in  n»verberator>'  fumac<>s,  of  which  tire 
are  genemlly  plnec»il  together,  the  flues  from  tbem 
leading  to  one  chimney.  They  are  fomiod  of  brick 
an<l  have  a  brick  turned  aitrh,  the  sid(*s  beimr  se- 
cured by  hinilinq-plnttn^  like  a  pudflfinff-furnaee. 

One  furnace  is  made  wide,  say  4k  x  10  feet,  and  ii 
suitable  for  heating;  ])lntefl  ;  the  otner  lon|^  and  nar- 
row, say  2  feet  wide  by  2'>  feet  long,  and  is  used  for 
heating  th<>  an^le-liai-s  which  go  to  makif  the  frame. 
An  iron  sill  is  plno<tl  aicniss  the  doorway  on  whi^ 
the  anfth'ii'on  slides  in  entering  or  withdraivinff. 

The  furnace  A  has  the  usual  grate-bars^  and  a 
]mn  B  iN'neath,  filletl  with  water,  cools  the  ashes  as 
they  fall  and  tlius  ]>n'S«Tves  the  bars  from  itviurr. 

This  furnne<'  is  fe^l  with  enals,  the  flame  of  which 
jiosses  along  the  <;hanil»i'r  C  and  over  the  brick  bed 
A  on  wl)i<'h  the  ])lates  or  liars  are  laid.  The  raof 
over  the  whole  is  a  brick  arch,  about  two  feet  ftwn 
th(?  IkhI,  acting  by  reverberation,  to  concentrate  tht 


ANGLE-JOINT.  I' 

'  heat  upon  the  iron.  The  tUme  and  hot  air  then 
■  Moipe  dovrt  a  narrow  fine,  situated  across  the 
'  tnouth  of  the  furnace,  and  leading  by  the  mdti  flue 
to  the  cbiiatie}'.  The  end  at  which  the  plates  or 
bars  are  inserted  aud  withdrawn  is  closed  by  a 
door  F,  framed  of  iron,  and  entloaing  fire-bricks. 
This,  being  very  beavy,  in  suspended  by  a  chain, 
and  this  chain  is  attached  to  a  lever  (f,  having  a 
iNttance- weight  //  suspended  from  it,  that  the  men 
may  liave  less  difficulty  in  raising  and  lowering  it. 


Fig  220. 


5  ANGULAR   IRON-BAND. 

screw-stems  pasa  through  the  other  plate  and  an 
fastened  by  nuts. 

I,  the  two  plates  are  secured  by  being  bolted  ot 
riveted  to  nn  angle-iron,  which  is  strnigbt  or  bent 
into  sweclia  acconting  to  the  shape  of  the  object. 

An'gle-^ne'tftr.  Any  inatrument  lor  measuring 
angles.  The  term  seems  to  hove  become  more  par- 
tiuularly  applied  to  an  instrument  made  use  of  by 
geologists  lor  ascertaiiiing  the  dip  of  inclined  strata, 

In  the  broader  sense  of  a  measuier  of  angles  it 
would  include  a  great  number  of  aatrouotntcal  and 
surveying  instruments  for  aieasuring  angles,  such 
HI.  trAiisii  i»nlruniL'nt\  quiuli-aiits,  sextants,  theodo- 
lites, sdapteil  for  observations  in  altitude  and  azi- 
muth i  Hiso  those  of  apectiil  ndaptation,  us  aiigu- 
lonietera,  goniometers,  protracton«,  etc.,  which  are 

,-, heads. 

An'gle  of  R»- 
,.oao'.  [C'ivU  Engi- 
naring.)  1.  The  ut- 
most inclination  at 
whicb  a  carriage  will 
stand   at  rest   upon 


,tthe 


An^t'Inm  Ftttnaa. 

All'gl»-JoiDt.    Angle-joints  differ  according  to 

the  mutcrial,  tliickness,  purpose,  and  exposure. 

a,  b,  ei-e  joints  which  are 
^^'  ^1-  entirely  dependent  upon  sol- 

der 1  such  are  used  with  tin- 
ware and  sheet-lead. 

e  is  a  miler-joint.  It  is 
used  for  thicker  metals  with 
hard  solders. 

d  13  a  butt-joint;    other- 
wise similar  to  c. 
^t      « is  a  lap-jobu  ;  the  metal 
is  creased  over  the  haldui- 
Uake  or  by  the  spinning-tool. 
It  requires  solder. 
/,  one  plate  is  bent  rec- 
a  tansularly,  and  the  other  is 
doubly  bent  so  as  to  recurve 
back  on  itself,  lappingarouH^ 
'  the  edge  of  the  other.     It 
needs  solder  to  keep  it  from 
.  slipiiiJig  ujiart. 

g  has  a  told  to  each  plate  ; 
these  lock  upon  each  other 
and  require  no  solder  lo  per- 
fect their  hold,  although  it 
may  be  added  to  make  the 
joint  air  and  water  tight 
where  the  closure  is  not  ab- 
solutely perfect. 

A  is  a  riveted  joint,  one 
plate  lietng  bent  to  lap  upon 
the  other.  This  joint  Is 
called  the /o£f£erf  niuf &,  and 
i  is  comnion  in  all  sizes  of 
work,  from  domestic  uten- 
sils to  steam-builers. 

i,  the  edge  of  one  plate 
is  formed  into  tenons  which 
iitgti-ioinu.  enter  mortises  in  the  other, 

and  are  there  riveted. 
J  resembling  t,  eicept  tliat  the  tenons  are  pro- 
longed, so  as  to  bo  retained  in  the  mortises  by  eollert. 
k,  one  ptate  makes  a  butt-joint  with  the  other. 
and  is  attached  by  L-formed  rivets  or  screw-bolta. 
wliose  heads  are  riveted  to  one  plate,  while  tbeir 


gU     of    Tcpoae,    the 
gravity  of  the  load 
and  the   friction  of 
the  load  are  equal.     See  Friction. 

2.  The  natural  angle  at  which  the  soil  of  a  cut- 
ting or  embankment  will  stand  without  slipping. 
See  StAifE. 

An'gle  of  SliJit  {Ordnana.)  The  natural 
angle  ot  sight  is  the  angle  between  a  line  drawn 
through  the  axis  of  the  bore,  and  a  line  drawn 
from  the  rear  of  the  base-ring  to  the  swell  of  the 
maizle  or  to  the  top  of  the  sight. 

An'gle-plane.  A  plane  whose  bit  reaches  into 
a  re-entering  angle. 

An'Ble-raft'er.  (airpeiilnj.]  A  rafter  at  the  hip 
of  a  roof,  receiving  the  heads  of  the  jact-ra/ltTi  or 
crijrpU  -sf  itddiwi. 

*  -'-•-  -•-—     ^  gtrip  of  wood  fixed  t     ' 


tering  in  n  situntion  so  much  ex[>osed. 

A  round  slalf  is  known  as  an  angle-btad. 

An'gle-tia.  {CarpciUry.)  A  brace-piece  in  the 
interior  angle  of  a  wooden  frame,  securing  two  side- 
pieces  together  and  occupying  thereto  the  position 
of  a  hypothenuse, 

An-go'ia.  [Falme.)  A  light  and  faebionable 
cloth  made  from  the  wool  of  the  Angora  goat. 

AD'ga-lar  File.  A  locksmith's  Hie  for  working 
into  the  oorncr<  of  the  wanls  in  keys. 

An'BU-lar  Oeai'iog.  The  wheels  sre  quadri- 
lateral, and  the  sjieeil  of  the  driven  wheel  is  variable. 
The   driving-wiieel,    ro- 


Lg  at  regula 
will  im|Hrt  a  . 
rate  to  the  other  wheel 
when  the  anf^le  of  the 
former  is  in  contact  with 
the  flat  side  of  the  lat- 
ter, and  con  versely.  Has 
been  used   in   priuting- 

AD'en-lar    In'atm* 


_    ,        One  in  which  the  borizontd 

■aaured  by  a  divided  circle  and  vemi- 
rns  as  wen  as  by  the  needle  ;  as  the  BU]>erior  kinds 
of  railroad  conijiasscs,  the  engineer's  and  surveyor's 
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• . .  f.  r h *■  f orr.'» ■  •  r  i  ^  ^  j.j/ [  i*:  1  to  i .-.  »t r:  rr.- r; •  •  u  *»-:  r .y 
:(«"fU<ri<t<  for  t..»^'-inrii[  •}.-  lip  of  ^rrit-i,  anl  tL* 
i«*.i*T  for  »i*<L!iin:.;f  rh*:  any!—!  '*f  crv'*:^!'.. 

A  tr.'-^'iiur'-  rfiay  r*  t#-nji-'i  %ri  a.'ij^jlorii'-t'rr,  *■* 
^/'^nt  ifi'a-.j:r-,  ' 
Til  A  VKi:,  A  ii^niAt  2*!,  1  ?«2.  TJiii  inr^^r.tion  consists 

in  vj  ';M>:ni' t- 
ins:  ari'i  hari?- 
iri;j  a  j^»i-lr.l'.i!ii, 
ftii-1  '•oiiii-i'tiu;?  it 
with  a  ]«jrtion  of 
til"  j«iirla':f  of  a 
hph'T*-,  t'uat  iru'ill 
iii'ii'-ii?t-  at  ofiL-*^ 
wh*-t!i«-riiiiyii!i:ie 
to  wJii'-h  it  Is  aji- 
iili»*«l  i-i  li-%»-l ;  aijii 
ifnot  vj,  wilUhow- 
tlMf  <!»-;m-»rs  of  ill*: 
aTi;jl*',  wh»rtl|pr  of 
#-l«-vaiioii  or  *h'' 
|iii"^^ioii,  whirli 
hii'li  plan**  makes 
with  t\w  horizon. 
'Dur  ]H*iHlnluni 
niovi-s  n|ifjn  threi* 
or  iiion-  l>«'.'iriii;;fs 
in    ihi:   hatw    jihiiic,   and   carries    up<m    its   top  a 

gni<limt<tl  art', 
acting  in  com- 
tiination  with 
the  sjiherii-al 
surfaee  ainl  the 
ofH^ning    then;- 

•  I 

in. 

IlAM.'Kanpi- 
hnneter  hns  two 
hin^e«lle;{s,  and 
(I  f{i-:idniite<l  are  whidi  indicateM  the  dihednil  an;^Ie.    , 

An  inMtninieiit  <*alled  a  rmirunn^  lor  nieasui-iii<;  the 
an;;le  for  the  fa<:i.'tH  of  gems  in  eutting  and  itulisliing.  ■ 


ti-  *ri-:k  h-L*  a  t*:<ni*r  Vr 
:.i-  :-  :1*  iiik  ir»  rwd  off. 
T--  T-rri.al  ^^  r*-  rjt  i^ 
nlr.-si  ;y  :l-  ;ziin2!t  c  bxe^ 
oi  :L-r ;  i-s  •  ;.  u.  i  tic  :::l«  u  rvtaiiMd  at  aaj 
i-.jrl-  'y  .l>i:.r::.-*  ;iw»iiion  the  balL  Tki 
;:T;-::r>  ::  :i-r  -r^iiraat  »imit  cf  aaT«fe|Bne 
•  f  vrrrl.-il  ir.  .l:L^:i->Q  ufoa  the  «£-Ttr,  or  of 
Trr::.-.kl  i^*>:r:.-:i  vL-rn  grindiiii^  the  teUr  or 


7%ay^^  Rayi<!  An^ulomrier. 


IhtlVs  AnnHlofixftrr. 
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(Srnfvrif  AniiutomtUr. 

The  p'ln  is  reniented  oil  the  i-nd  <if  a  Hm]  whiill  ' 
is  ilanipi-il  lH't\\ei-n  the  jaws  *i,  which  an*  elosed  like 
\\  \  iv*  hy  means  nf  a  si't-siTew  |»;issini;  tliniuifh 
thi-m.  Ymi\\  lit  the  Jaus  ha.s  nn  the  insjije  a  hemi- 
Npheiii-al  ra\it\  into  vihiiji  is  titt^ii  a  hrasH  luill. 
.V  luU'  ^iisMt  thiiMi^h  the  Kill,  and  rariieH  at  its 
np|MT  end  .1  small  grailnated  di^k.  The  cement-  , 
Mnk,    earning   the   Ntoiie   to   Im*   cnt,    tilH   within^ 


TL  -  :'i.>t.«  ar>-::Li  th«  stone  vill  be  deCcr* 

niir.-: :  :y  t»-i-:ir.^  :h*  c^mriii-stick  in  th^ 
tTi^«r.  uLtil  :h'»   in  irx   nuu^   the   leqnind 

Anl-mal    Black.       Carixmaceous      >% 

r.,\\'.'-T  ■/t.kir.r-l  I'V  ihr  caL.-hiation  €i 
":-.•:-••>  i'.  !•:-!<  v-*.^l».  l"**^  in  filtering 
• : r»^ :  •  riz: r. ::.  •  1- f-  xitini.  diacolorinip  *y^ 
•.ijr;.  1:  :-:or?.  "■'  .:i"'»s. 

*  An  i-mal  Char'coaL  Calcined  bones 
iT*:\'-i''  i :  r  -•^fcMr-rrraciug.  See  BoN£- 
i::,A'  K  F:"::n.\  v.. 

An 'i-mal  Clutch.  Ajzrippinj^deviee 
fi,r  vat'  hi:. J  ani:i.ui>  by  the  leg.  It  is 
e^lNvially  n.-^'d  for  slinging;  animals  dnr* 
ing  th'*  o]«-ratiini>  uf  slaughterini?. 

in  the  \\fH>^  form.  Fig.  ^26,  the  chain 
is  atia'-hei]  to  f^ne  enil  oif  the  plate,  and 
the  k^-y  on  th*-  en<l  of  the  chain  en^sascs 
in  thi;  slot  til  form  a  hight  for  loopiiuF 
around  th*'  l»'g  <>f  the  animal. 

In  another  fi>nn,  Kitr.  'I'll,  the^cambrel 
of  th^ animal  i->  clntchetl  by  the  gripping. 
jaws  whirh  are  attached  by  chains  to 
th*'  frane-,  who.>e  ndler  travels  on  a 
way-n»*l  to  transiiort  the  hog  from  the 
**Mtiiker  "  to  the  scalding-tub,  or  from 
the  latter  to  the  ** gutter." 

Anl-marcule  Cage.  A  cell  in 
whieh  livin;;  microseopii:  objects  are 
kept  and  e.\J>OSt'd  to  view. 

An'i-mal-iz'ing  Fibber.    The  pnicess  of  cobIr' 

lim^  nfMrn  vegetable  HUfr  thciihTsical  chatacteristiei 
of  animal  lilv'r.  Cotton,  umler'the  microscope,  is  a 
riblwn-Klinped  tuVie,  ami  when  treated  with  a  c«U 
htmng  solution  of  caustic  .sinla,  shrinks  and  asta^ 
the  form  of  a  simple  cylinder.  It  becomes  Btnm|Rr. 
smaller,  and  hits  an  in<-i\*as«nl  ca|iacity  for  t*<«*Jbi^ 
coloring  matt<T. 

An'i-mal  Poke.  A  yoke  placed  tipon  an  aakvl 
to  keep  it  from  )iu.shing  down  or  jumpinir  fcaoMb 

See  I'oKK.  *^     * 

Anl-mal  Pow'er.  The  expression  of  the  as- 
mcrical  value.s  of  the  results  of  tiie  lalior  of  men  mmk 
aninuds,  ]riirticularly  horsen,  is  a  subject  which  tm 
account  of  its  <-mincntly  ])ractic4il  bearing  K—  at- 
tnteted  consiilemble  attention  anion^  avientifie  n 
well  as  practii'al  men. 

A  work  entith'd  **I)o  Motu  Aiianiolium '*  wasnah* 
lished  as  far  Iwick  as  UiSO  by  IJondIi,  but  Cooloa^ 
who  devoteil  a  gii>at  deal  of  attention  to  the  RMttcr 
has  furnislieil  mon'  infornmtion  uf  practical  valae 
than  any  other  writer. 

The  unit  of  value  employnl  by  Coulomb 
kih)gnumne  ('J.2ot7  jKUimls)  tmnfl])orted 
of  one  kilometiv  (().'J14  miles)  the  total  foive 
U'ing  estimated  by  the  numlM-r  of  kiloffrananra  of 
the  iiunlen  multiplied  by  the  iium)K*r  or  kiksBftTCi 
it   is   tnuis)N>rtcd  during  a  workiuji^  day  of 
hours  ;  tlu'se  meiLHures  are  of  coume  readily 
to  any  other  <h'nomimition.s,  as  |K>iinds  and 

Coulomb  a.scertaincd  tliat  ou  on  avi 
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could  travel  unloaded  31  miles'  per  day  ;  and  sup- 
posing his  weight  to  be  160  lbs.,  the  expression  for 
the  effect  exerted  by  him  would  in  tnis  case  be 
160x31  =  4,960  pounds  carried  one  mile  per  day. 
He  found  also,  by  the  average  of  the  work  performed 
by  the  porters  of  Paris,  that  a  man  could  carry  a 
burden  equal  to  128  \ha.  9.72  miles  i)er  day.  As- 
suming the  weight  of  the  man  to  be  160  lbs.,  the 
total  effect  produced  would  be  equivalent  to  160-1- 
128  X  9.72=2,799  ;  but  the  transportation  of  his  own 
weight  formed  no  i>art  of  the  useful  effect,  which  is 
consequently  expressed  by  128  x  9.72=1,244. 

The  useful  effect  Ls  found  to  be  at  a  maximum 
when  a  man  is  loaded  with  121  pounds  ;  under  this 
burden  he  can  walk  10^  miles  per  day,  giving  an 
effect  of  121x10^  =  1,250. 

A  porter  going  short  distances  with  a  burden  and 
returning  unloaded,  as  usually  occurs,  canies  135 
lbs.  7  miles  per  day.  A  man  can  wheel  150  lbs.  in 
a  wheelbarrow  10  miles  in  the  same  time. 

The  maximum  effect  of  a  strong  man  exerted  for 
2^  minutes  is  estimated  at  18,000  i>ounds  raised  one 
foot  in  a  minute  ;  and  the  force  of  a  man  of  ordinaiy 
strength  exerted  in  lifting  is  equivalent  to  30  lbs. 
raised  2^  feet  per  second  for  ten  hours,  or  4,500 
lbs.  raised  1  foot  per  minute ;  the  estimated  power 
of  a  horse  being  equivalent  to  33,000  pounds  raised 
one  foot  in  the  same  time,  according  to  Boulton 
and  Watt's  oxj^eiiments. 

The  following  statement  by  Hachette  shows  the 
force  exerted  by  the  strength  of  men  applied  in 
various  ways,  expressed  in  terms  equivalent  to  the 
number  of  }X)unas  carried  by  a  man  one  mile  during 
a  day  of  eight  hours. 

Drawing  a  light  four-wheeled  wagon  over 

moderately  uneven  ground        .         .     857  lbs. 

Pulling  horizontally  at  a  voyte  attached 
to  a  weight  and  passing  through  a 
pulley 378  ** 

Rowing  in  a  boat 374  " 

Pushing  horizontally,  as  at  a  capstan  .         368  ** 

Turning  a  winch  and  axle     .         .         .     169  ** 

The  above  estimates  are  based  on  the  average 
strength  of  men  generally,  and  in  many  instances, 
especially  in  carrying  weights,  are  largely  exceetled  ; 
thus  it  is  said  that  a  London  porter  will  carry  200 
lbs.  on  his  shoulders  at  the  rate  of  three  miles  an 
hour,  but  such  efforts  cannot  be  sustained  for  any 
great  length  of  time.  The  porters  of  Constanti- 
nople are  said,  by  a  judicious  distribution  of  their 
burdens,  to  carry  much  greater  weights  than  this 
for  considerable  distances. 

The  useful  effect  of  a  horse  walking  in 
a  circle,  as  in  turning  a  mill,  is  es- 
timated at 800  lbs. 

A  horse  carrying  a  load  of  200  lbs.  25 

miles  per  day 5,000" 

An   African  dromedary  carrying  his 

rider  (160  lbs.)  can  travel  for  9  or 

10  hours  at  the  rate  of  batween  7 

and  8  miles  per  hour  ;  say  160  x  9J 

x7i= 11,400" 

An  Asiatic  camel  cau  carry  a  load  of 
from  500  to  800  lbs.  at  the  rate  of 
2^  hours  ;  this  for  a  day  of  8  hours 
would  give  (assuming  the  load  to 
be  600  lbs.)  600x8  x2i  or     .         .     12,000" 

A  draft-hors3  can  draw  1,600  lbs.  23  miles  per 
day,  the  weight  of  the  carriage  being  included. 

In  hauling  for  short  distances  and  returning 
unloaded,  a  horse  will  draw  on  a  good  i-oad  2,000  lbs. 
or  more,  exclusive  of  the  weight  of  the  cart. 

In  drawing  a  load  the  greatest  effect  is  found  to 
be  produced  when  the  traces  are  perpendicular  to 


the  collar ;  as  the  position  of  the  horse  changes  in 
heavy  pulling,  the  traces  become  more  nearly  parallel 
to  the  road.  With  very  heavy  drafts,  loading  the 
back  of  a  horse  is  found  rather  advantageous  than 
otherwise,  by  not  compelling  him  to  incline  forward 
so  much  and  enabling  him  to  use  his  muscles  in  a 
more  advantageous  position.  The  circle  in  which  a 
horse  moves  m  turning  a  mill  should  not  be  less 
than  25  or  30  feet ;  40  feet  is  better. 

According  to  Tredgold,  a  horse  can  draw,  as  indi- 
cated by  the  dynamometer,  125  pounds  at  the  rate  of 
2^  miles  per  hour,  which  for  one  day  will  give  125  x 
2i  X  8=2,500.  By  the  experiments  of  Boulton  and 
Watt  they  determined  that  a  good  horse  can  draw 
125  pounds  at  the  rate  of  3  miles  per  hour,  125  x  3  x 
8=3,000  pounds  one  mile  in  a  day.  Multiply  this 
amount  by  the  number  of  feet  in  a  mile,  and  divide 
the  product  by  the  number  of  minutes  in  8  hours  ; 
the  result  is  33,000,  which  stands  for  the  number  of 
pounds  raised  one  foot  per  minute,  and  this  is  now 
the  admitted  measure  of  a  horse  power. 

An'i-mals.  In  the  nomenclature  of  the  mechanic 
arts,  the  names  of  animals  have  not  been  entirely 
overlooked  e.  g.  :  — 


Ass. 

Cricket. 

Hound. 

Rat. 

Bear. 

Crow. 

Jack. 

Seal. 

Bee. 

Dog. 

Jenny. 

Seri)ent. 

Beetle. 

Dolphin. 

Kite. 

Skate. 

Buck. 

Drill. 

Leech. 

Snail. 

Buffalo. 

Fish. 

Lizard. 

Bull-dog. 

Fly. 

Mole. 

Sole. 

Butterfly. 

Fox. 

Monkey. 

Starling. 

Camel. 

Frog. 

Mouse. 

Swift. 

Cat. 

Goose. 

Mule. 

Throstle. 

Cock. 

Hawk. 

Pig. 
Pike. 

Turtle. 

Cow. 

Hedgehog. 

Urchin. 

Crab. 

Hog. 

Ram. 

Worm. 

Crane. 

Horse. 

Each  of  these  useful  animals  is  described  in  its 
alphal)etical  place. 

Anl-mal  Trap.  A  device  for  catching  animaK 
There  are  numerous  varieties  ;  some  to  set  in  the 
path  of  the  animals,  others  are  pulled  off  by  a  jior- 
son  on  watch  ;  the  more  common  forms  are  those  in 
which  the  animal  is  the  cause  of  his  own  capture 
by  meddling  with  the  bait,  or  by  crawling  into  his 
prison  in  search  of  food. 

A  few  instances  of  different  arrangements  will  be 
given. 

1.  The  guillotine-trap  has  a  descending  knife  or 
row  of  spikes  which  descends  vertically  upon  the 
animal  which  is  tampering  with  the  bait. 

2.  The  Totating-claw  is  actuated  by  a  spring  on 
the  axis,  and  is  released  by  nibbling  at  the  bait.  It 
strikes  the  animal,  and  thraws  him  to  a  distance, 
resetting  itself. 

3.  The  dead-fall  is  a  weight  or  spring  bar,  re- 
leased by  the  animal,  either  by  stepping  on  a  plat- 
form or  touch- 
ing the  bait.  ^K-  228. 

4.  The  ffrip- 
pi^ig-jaw  -  trap 
is  shown  in  the 
familiar  form 
wherein  the 
jaws  are  actu- 
ated by  a 
spring  released 
by  the  depres- 
sion of  a  small 
platform  be- 
tween them. 

Another  form  — 
of  jaw-trap  is  ^ms  Jdw-Thtp. 
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•eeti  in  Fig.  228,  in  whicli  the  ipring  aud  jaws  are 
made  of  one  Htrip  of  Htet-l,  and  the  brace,  which 
Veeia  tlieni  a[iart,  has  the  iMit  attached  ;  a  trijgter 
releaam  the  j&wk,  which  grasp  the  animal  that 
is  pulling  upou   tho   bait. 

The   ilhistration   -*• 


r^-m. 


FiiiiKtf-aifi  lyap. 


tilt'  mode  of  Betting  the 
trap.  The  forward  part 
stands  on  two  legs,  and 
the  bow  at  the  rear  is  nap- 
ported  on  a  iittle  eroteb. 

5.  •nK/alliHg-aujf.  This 

niav  be  a  viiv  Uiskft,  as 

.     in  'Fig.    220.     Tlie   hcll- 

■    uliBpefT  cagi>  is  Hiiopendeil 

vertically  above  the  piat- 

fomi ;  it  rcstK  ujioii  a  to;i- 

fflu-jointed    liar,    and    is 

f   releosi-d    by    the    hailed 

_Li  trigRiT,  wliir:h  allows  the 

tog){le  to  doiililu  up. 

Another  fnnn  of  <lropprr 
A   di.tk   wilb   a  circular 

The  ann  which  rises  ver- 
ticnlly  from  the  fulling  dish 
has  at  top  a  staple  wliich 
rr-stH  (in  the  top  of  s  vibrata- 
lili!  lever,  to  rt'bich  the  bait 
ied. 


6.  The  gntrilnting-plat- 
form  hns  iiiiiny  fonns. 
Fig.  -231  may  be  tiben  as 
an  il I uiit ration. 

I'rirsHure  un  the  swinjcing 
bait-box  relensea  the  plat- 
form, whii^h  iiwiii)C9  and  prc- 
ei|>itateii  the  aninuil  into 
the  cage  livncath.  The  ad- 
juatable  weight  returns  the 
iilatfonn  to  place,  when  it 


Tlie  eMH-ntial  features  of 
tlii'se    tTa)M  an^  a  lalling 

pliitfomi,   a 


motion  of  the  oscillating  platfon 
lalvh,  the  wing  descends,  i~  ' 
ready  for  duty. 

Kig.  233 '  has  a  duplication  of  the  rotaiy 
feature.  Tlie  invention  consists  of  two  nulial  r»- 
Inting-plntfoniw,  each  held  in  iHwition  by  arpanli 
triggers,  but  the  wires  controlling  them  come  to- 
gether at  the  bait-hook,  which  forms  one  of  tbtv. 

Fig.  3» 
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is  connected  with  a  rack-shaft,  mnd  At 
Jidrswn  by  the 
whose  reatiiig. 


ilbdrswn  by  the  nullum  rf 

reatiiig-iiWa  ia  at 

ujion  two  wings.      Upon   th« 


falling  itilo  a  ri'eeptaele  below,  the  trap  is  n 

8.  Tlie/liHtny-rfuuc.  Several  forms  of  trap*  which 
coitM  unifer  this  class  are  familiar  to  tba  publit 
some  with  one  door,  and  sonic  with  two. 


¥tmiwfl1al_ttrm  lYap. 

7.  The  n/ntimj-jJi'l/orm,  Kig.  2.12,  has  a  number 
of  iiIair«niiM  bnnight  suceiiwvi-ly  into  use. 

A  H-ries  at  wings  is  attuelied  to  a  nilnry-aliaft 
that  in  ni-tuated  liy  a  vi^ghtetl  ennl,  wi  that  tlu'y 
ronxn-utively  awuiii''  a  horizontnl  tw>ili»D,  futmlng 
a  tdatronii  u'|m>u  u'hieli  the  rat  stanili  while  nibbling 


nainf-Dorr  nap. 


ANIMAL  TEAP.  H 

Fi^,  234  i»  open  at  both  ends,  wheu  set,  the  doon 
3  being  aiipportpd  by  triggeis.  The  animal  stand- 
ing on  the  platfonn  O,  to  reach  the  but  on  the 
hook,  operates  the  rods  /,  C,  and  releases  the  doors, 
which  fall  Himultaneously.  This  darliens  the  trap, 
and  the  animal  lifts  the  grating  0  in  passing  to  the 
light  chamber  if.     The  opening  of  the  grating  0 

9,  A  sliding-gaU.  Of  these  there  are  Beveral 
Yarieties,  In  Fig.  235  the  animal  passes  through 
one  of  the  holes  into  the  first  chamber.     His  weight 


TK.  S36. 


on  the  platform  brings  the  abutters  over  the  holes 

and  prevents  his  return      In  passing  through  the 
grsteil  door  into  the  next  chamber  he  resets  the 

In  Fig  23ti  the  box  is  provided  at  its  center 
with  an  oscillating  platform  ti  whi(.li  is  ngidly 
attached  an  upright  leaf  or  partition  of  the  same 
widtb,   which  h^  its  openings  for   the   entrance 
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In  another  form  the  box  forming  the  trap  is  pro- 
vided with  two  apartments,  separated  in  the  usual 
way  by  a  hinged  grating,  or  self-closing  door.  In 
the  firat  apartment  is  arranged  a  revolving  shaft 
armed  with  vanes  or  paddles,  and  actuated  by  a 
spring.  The  animal,  on  entering  this  first  apart- 
ment,  releases  by  means  of  a  treadle  the  detent  of 
the  revolving  vanes,  which  press  the  said  animal 
forward,  causing  him  ta  enter  the  inner  chamber, 
the  said  detent  immediately  checking  the  further 
revolution  of  the  vanes.  An  index  on  the  outside 
of  the  trap  indicates,  by  the  number  of  vanes  re- 
leased, the  number  of  animals  caught. 

10.  The  cage.  This  class  includes  those  in  which 
an  inverted  wire  basket  is  entered  between  a  set  of 
converging  wires  which  oppose  a  return. 

Sometimes  this  form  of  trap  has  a  grated  inclined 

11.  The  noBM.  This  is  a  very  old  foira  of 
snai«,  consisting  of  a  running  noose  placed  in  the 
path  of  the  animal.  Such  were  the  "  apringei  to 
catch  woodcocks,"  of  old  Polonins.  Tliey  are  used 
by  poachers  in  England  for  snaring  hares,  and  by 
boys  for  catching  the  less  aristocratic  tabUt 


Fig  238 


Among  barbarous  nations  and  fron- 
1  a  snare  of  this  kind  is  attached 
ipting  bent  over  and  held  by  a 


of  tbe  animal  so  arranged  that  when  it  depresses  the 
tilting  ptntform  b}  its  weight,  the  said  attached  leaf 
or  partition  is  thereby  swung  post  said  opening, 
leaving  the  opposite  side  of  the  platform  in  like 
manner  open  to  admit  the  next  visitor  The  en- 
trapped animal  escapes  on  either  side  into  a  closed 
apartment 


Rtbottlng'Qatt  T>ap, 


swings  the  animal 
clear  of  the  ground. 

The  common  mouse-trap  is 
another  forni  of  the  noose.  A 
bow  of  spring  wire  is  depressed 
at  an  opening,  and  the  tam- 


loop  to  spring  up 
■uiu  strangle  the  animal 
against  the  top  of  the 
opening      (Fig.  238.) 

Ankleta.  Cunning- 
ham, March  20,  1866. 
The  frame  is  made  in 
three  portions,  teaching 
from  a  garter-band  on 
the  leg  to  the  skate.  The 
upper  two  portions  are 
extensible  on  each  other 
as  the  limb  is  flexed  and 
e^ctended,  and  the  middle 
piece  hinged  to  the  lower 
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t,u- I't  ]»"nti'tt  Xh-  "-li'i   i..r-\*h.     It  :i  ii.>i:'JTl  r-i  wL'Ti   tLui  slowly  cooled,  which  f«%'ori  thrir  e<]h^ 

••ill"ii  tli<-  j«jik!«'-j"ij.*.  ai.-;  j.:»:VT:.t  ti*»- Jiiic**:  tuiii-  -iofi.  aii  1  j»-n:.::a  a  '-t-rtain    •Irj^rtre   of  nAiUeftT  t 

ir.;.'  -i'l-v-r. -.  in  -K^i'.r.t'.  -li-:!  i:y.     Whrn  •  •■-jle«l  »u<iiirnly,   ther^  ams  > 

'n,«    ?«r:.'i   1-.  ;i;-«'j  :ij.ji:i-i  to  ^ri  ar.i.:-  '.f  'ir-*"  ':-    tii    :riij-:»-:ii    stniin.    a    «.i^ubuUor>'    uiiiun.  tc 

wl.i  ij    forii.-   ;iri    '•A**ij-i'»ri    a-'.-.-    tr,"    to:«   of    th-  :.ii:'.:y   ..n-i  irxril-  -I-iTi-:  lOlKlitlun,    who^  rtjuh^ 

j,f,.,f.i-  .,r  Ml-  -riv,  ^r.'i  imu.-  :u  -,:.•.•■    a.-—  i  j.rotr  -  lii::;.  is  •i:-t^r"'«-'i  i-y  an  f.-Xi  itaut   in   tb«  fvnn  i^  i 

ti',ri  i',T  u  Vi-ak  arik!«',  wi  '/h*-.'"  i-  rii'-r'-iy  in '^rrii-  ?■:'■■■%,  wJiih  L'':i'-n»:»-»   a   trvinulousf   lucitioii  uwc 

rn«  r.t.i;  «-x**-ii-i'iri.  t:.-    fart;  !  *.    ji.i    iN-niiits    zhriu    to    yii-lJ  to  -■ 

."•fo- f.JL ;.'-.,  -Tifr«ri«- !  with  -••-'■!  -jrir./i  or  ui.a]--  •:i.'.rj|.tiv.-   ii.r''.-.       This    •ii<»ru]fiive    tt-uilt-n'V  lj 

f#'*rj' -,  "Atirri  Hi  a  jiro'.*-' liofi  to 'A'-ik  iiiiK.'--.  liuv  »!•-■  ari--   l!'»i:i  \ij:i:  of  hoinoj^riK-ity,    uxir«]uaJ  Lolit% 

frf-  tJT:fi*i|  :iftkl»rti.  tioii,  'ir  .-•■Ti.'-tiiiiii:  •-l'^'. 

><■•■  <i\iif.r-.  Iii  th'- ..Mi'Miiii;:  of  iii»-tals,  i'ast-iron  for  iruou-. 

Annealing.     AMi'Jilir.;;  i'  a  pro'—s  iwl  in  th-  th-  ni-tai  i-  hr«'u/iit  to  u  r»-il   hrat.  :inti  thi-n  l- 

iii.in  •l-M  tur-:  of  jrhi-i  nn-i   iron  for  Th»-  ]i-ir\f''-^:  ol  I'Aii  1  t«»  ■  •"■1  ^^■'^ly.     T],,-  lutiofialt-  ••!  thU  {•n^«-« 

I'-ri'i'iMC  th«-fij    I'---   hij*"i'-.      It   !■»   j-:rlor!ii»-'l    hy  h-i'*  U-i-n  Xiii-ii.iu^ly  rxj'!aint-»I,  aiiil  th*-  nia»t  r>-iM.-t- 

jili'i '-III/ th'-rn  to  • 'H»l   Vi-rv  t'f-«'i'i  »l!y   fr'jiM   a  )ii^4i  al-I.- '..-.rii-  :■•  1--  that  thi-  i>artiolr^  c»f  nirtal  tik-* 

Iti-.i?.  a  --i'li'ii  r-'l  I' *iori  'j1  !«rnj»»*rat  itt  i>-M«i<-ri:i;r  iliti' p-nt    uriaiJL'- int-ht   un<lt*r     tlu-sr     i-iri-iixn!»TJt."^ 

ifprii  haf'I  .ir:'l  IimttIi-.      T\i"  -:-./i!ai    liP*}"!*!'"?  ot  tjfiu  that   a".-iini«<i   hv  lli'-lu    V  ht-n   allowt-ii  :•;  .^.^ 

•■:i:ir:i«i''l  ;,'lr'-;ir«-  :trikiii;»Iv   -ii'TAn  iri   I'ri!.'*:  Ilii-  r.»|«i<lly.       In   th-   ialtf-r  last-    th*?    «-.\tr-rior   j».'ris 

|i  rt  ■■  'Iroi'".  ;in'i  tli'-  IVii'';rri-t  '.ul.     Th*- f<>rni«T  ai*-  ol   t!ii-  ni'-!<»I  •i-nti:iits  Hr>t,   ami    f>rv>^*->    uia>L  ii« 

|iri'[i:ir'-«i    Jiv    a.!'<'Airi:r   ni»-l'— J    ;.'!i--»   to   '1pi|»   into  iiit»rior   j"i!tiiin,    ah'l   th<-    {'arti<-li'S    i.«f    thf  Un'f 

v.;i»»'r,  'Ah'-r'-  ih<'  'liojf    'AJii- h  .iP-   not    hpik'-n  hy  ina\    th»'i»-hy  U-  <  «iiu]>*-lh'<l  to  taki*   an   aimn::ri>i" 

■  oiitay  t  'Artli    tii-   w.i?«-i  foirn   m r-'/ul-irly   *'lon;rat'' 1  wlii-h    iIm-v    whuM    niit   w-n*   the    i-cmiUii:;    •,,  x^» 

t'lo^ii;ir  ii'iii".  t:i|»"ii.'j;»  ''i  :i  T.iil  at  '»fi<r  '-xlp-iniiy.  j.ht<  ••  at  an  ••ijual  rati-  in  «-vtTy  |»art,  aiiil  l!ir  {ircv-w 

iJii        Aill  '.  ar   a  "III  I'l' M'-l-   Mo-.v  «in   ih«r  ihi'k  ol    j-oolinj:   !»«•  lung  i»roirartiil.      It    ilm-s  in^t  4*^^ 

•  fi'l     v. !»(,<, iit    f»r<af.jrt/,    l/u!    if    a    'Miall    |ii»'«-»'    In-  to   In*   (htt'nnin<-il  wnt'thiT   tli«*   i>ri>tru<-tiun  <»f  liy 
fi;i|.j.'  •!  '.!l  til"  'ail  th-  'Aii'il-   irum-Iiat'-ly  fall.-i  into  ]  in  »•!  •.«»'.  i-.  nn  p-ly  nrn-ssary  tii  in  sun-  an   »-<iuaI  rat 

j.'iA'J'  r.  •  rfii»*irc  a  •  j-f  kiii:.'   o-jii'I.  of  .  nnlin^  in  i-vi-ry  j'art,  hut  it   is  not  a  vinlr-nt  xc- 

1  li'- I'**.!'!//!.!  VI  j|  1- a  I'l'l- H.i-I:  "f -oni'-thr'-'-or  four  ji«-tui»-  that  th*-  >iiu\  slowm-ss  niay  fa\'iir  a  |Mrti<c- 

Ml- li-     Ml  I«i./*h  li".  ;iii'iii'  'in*- in  'li.inM-ti-!,  aii'l  from  hir  a;r;:P-i:uti<in   of  tin'  i«arthli*s,  whii-h  pivt-^  tLt 

ir,  '''  I  ''^  ■"•  "'' ''  '''  'lii'krp    -.  th'-    i^P  at«->t    j"<-'sihh.'   rohi-siuii    uttainafilr   with  :> 

It  .1  !•  I'l'  n  hiili<-i  ii<-<ir'i|i|H  ■!  into  it  from  a  li'-i;:ltt  >trui-tural  natnn-  of  rri>t-ii'on.      In  making;  rost-im 

<.f  *).!'•  'ii  I'l'jr  f< '-I,  or  It  he   'fill  k  a  ^m  irt  hjowun  th«-  nialji-ahh*.  a^  it  is  ti-micil.  a  ]iro4't-Sii   niiii.-h  \i.-r\i  n 

>,i*  1-1'  -.'.I'tt  .1    f|'  k,  ir  uill  r.oi.  hr«-ak,  out  thf  i1pi|i-  n.akin;;  liuihh-i.s'   hanlwan%   the  ni«*tal    is*  kr|>t  f'-'T 

{•Ml/  'if  a  ;'r.iiri  ''f     :iii'l  "t   a  oin.ill  -h:iip  fra^^nn-nt  S'-vi-ral   hours  at  a  t«'niiicmturir   a    littlt*    Im-Iou  :l- 

of    Hill'    into  it   Mill   laiiM*  it    tu  i  ia«  k   an'i   tall  to  rnsin(C-|>r»int,    and     then    allowi'd    to     rool     Mov]v. 

|.ii'<  .  Fmni  tin*  pi'olonpition  of  lx)th  8ta|i^'s  of  tin*  prYk-*^ 

I  ]-iU  th<-  |ir(i)i<-i   aiin'-.'iliii;.^  of  ^'hi-^s  nnirh  fif  i*s  in  this  casi*,  it  is  fvident  that  tlu*  (M'HVx't   n-su!t  i> 

iitili!-,  I'M  ni:iriv  ]^t^l\^t^^^•^  <-ntiii-lv  il'-ji'Mi'ls,  an<l  for  Im-sI  attain«'(l  l»y  ;nvin|^  the  partirh'S  tiMM*.  and  nwl 

I'  .  «l  .  ■.'.hi'li  iif  lo  l"-   ■nhji'ti'l  to  ^rp-at  •■xtp'in«-s  viuh-ntlv  rltangini;  thrir  struitund  ndation  ;  unlr* 

ot  h'.ii  iiri'i  I  ojij,  I  ai'-tnl  arirM-;iliri;.M  ■■  ah-oliiti-ly  in-  it  Ih*    hrld   that    <  hrnii<-al   c-Itan^*s    in    thir  fumit- 

•  h  |H-ri  i>ih  ll  ri'-^'h"  1  i.  nu>-  of  thf  |ii in'-i|i.il  (su*-h  as  {lartini;  with  a  iioilion  of  thr  i-arloni 
t.iii  I  III  tin-  liii.ik.i/f  of  o  inm*.  I.ini|>-f'hiinn<'ys,  havi>  to  hf  tak«ii  into  considi-ratioii,  and  that  tb- 
liiiiihl'-i  ,  «-ti   ,  '.'.li'i  ■-  lot  ofti  n  hiiriM  ■•ii'-h  a  i-oii-  i-han;;f  is  not   all  in  tlif  nici-haiiical  disjiosition  o( 

ii|' i.il.li- iti-iji  ill  i|oiii«-  t|f  i-*|iiri«litiiri-.     Sf(ii,\s>.  tin- |Mi-tirlrs.     TfnijN-rin^  an4l  aiini'aliii|r  aiv  nnrlr 

Ariri'-.iliii/  r .  alv'ia  iM  - 1      ir-,  |iioi i-  -.  in  the  maiMi-  allii-d.  hut  tin*  iinK-cssf-s  an*  not  conftiiinded  in  tUe 

f.i>  inif,  hv  ijr  iviitii',  'if  uip  .iH'l  ■  mall  tiihin^',  n-«  wdl  art>,  owin;;  to  tlii-ir  (iifl'i'n'nt  tci-hniral  a|i|iIir>atioDA. 

a.  Ill  m.il.  iii{' hi.i    ,  I'liiji'i,  III  '-Im '-t-ipin  vr-.-i'l.s  hy  Thf  \v<»p1   **  anufalin;^  "  is  <h*rivt-(l   from   thi*  Aiifzkv 

hiiiiitiii  iiii^' :iiii|  iiilliii/ ;  tip-  mi'-iil,  hv  <'om|iP-n«>ion,  Saxon  si;;nityin;;  to  *' kindli*/' and   tin*  hcatinffiti 

l«  •  •iinitit' tno  li.ii'l  aii'l  liiiitl"  tof  fiiith'-r  P'llin-tittn  nrrrss;iry  |iM-liminary  vhi'thcr  to  withtiraw  thr 
iiiiiil   iiiiiii  ah-il,  iilti  I   uhi'h   It    K'lnMis  its  forni'-r  ,  Itanlucss   iiuidfut    to    hanuni'rin^    and    rrdling  of 

r-oltiif  <i  iiiid  |ili.il»ilit\ .  nialh-ahh-  mi-tals,  or  th<'  hanhu*s.s  inrident   to  tlie 

Whi-n  tiioiti  II  (d.i  1  ll  ailowfd  to  cool  slowly,  its  rapid   ('(Hiling  of  a  casting  in  its  mold.      Tlio  pn^ 

|Hiiiiilii  fi. .111111-  a  lilipiii .  iiiiaii^^'iii'-nt,    which  iin-  traction  of  tin-  prtx-css  of  cmdin^  the  oastinir  ha»a 

imii  I  .1  fill. Ill)  i-hi.iiiitv  tit  tin-  v\li<»|f  mass,  so  that  favor.ihh'  rtri-rt  u|ion  its  toughness  and  ronimratiTr 

It   i.iii   tMii.init   \iliiatii»ii-«  I'loiii  line  f\ip'niity  to  soltiii-.-'S.     This  is  plainly  mth  1>v  i'oni|iarinc  then 

ihfiith'i      Win  II  ■•iii|i|<  iilv  I  iHihil,  till' intfiior  jtjir-  with    rhill-haph-ni-d   ai-tich-s,    which    urv    ivndcivd 

111  ]•  •  iiii-  I  III  In  III   h\  thf  snliditii  aliiin  of  tin*  f\tr-  hanl  and  hritth-  hy  the  suddi'H  ruolinj^. 
ihii   III  lull   tlii-\  h.i\i-  .ifOiiMi-il  thf  lihpMis  rondition        Fajmisup-  of  thr  hot  steel  to  a  i-uld  siirfari*  rvndm 

whh  It  insiin  •,  thf  I  lastir  -.trui-tiiie  or  <«iniIition.  it  haul.     This  i>  usually  done  hy  di|i|iinf;  the  ivd- 

iil.it.   m.iv    1"'    iiiiiifah-d    hy    jilaiiiiv;   it    in    tepid  hot   nii-t.-il  in  water,  hut  other  etdd   Kiirfarpn  which 

w.iiii,  ImiiIiii;^  It   till  a  i-oii-idri.ili|f  Ifiigtli  of  tiuie,  ap- r.ij 'id  eondurtnrs  w ill  auswer  tile  Same  puriKMe. 
iiiel  thi-ii  iilli»\Miu;  it  to  i-iMil  giailually.  A    thin,    hi  ated    hlade    plated    Wtwcen    th«*  coU 

(•li.Wiiie  !-«   aiiin-alfd    hv   plaeiii;^  it,   uhile  yet  h.uiinii  r  and  aii\  il  {>%  haph-neil  hy  rapid  coolinff. 
hill,  III  an  iivi-ii,  tr.  hiiieallx  e.iliiil  a  /•'/*,  in  which        Thiikei  pines,  under  the  s-itne  eiministances,  aif 

tin'  ;.'Ji-*'4  i**  .illo\«ed  tit  i-iKil  \i-iy  i4r.iiliially.      A  i-niii-  Miim-what  h.iiiiened,  hut  may  Im'  fihtl. 
niiiii  Imm  i>f  thi'/"i-i>  a  loii^  uven.  w it h  sliding;  oi         IMai-ed  on  i-iild  (-indi-p>,  or  other  had   rondnrtor 

li.i\illiii:i  p.iiis  to  l..ild  the  ;;las>.\\air,  v  hich  euti'fs  tin-  sti-el  r«!,.ls  moil-  shiv.  ly  and  U'eonies  Rofter. 
at   Hill-  i-iel.   aN  h«>t  ao  it   i  i>mev  hum   the   li.uids  ot         iMai-cd    in    hot    cinders,    ami  alIow'<Hl    to   cool  hr 

the    ^liNH  hh>\icr    or    ]tpN>ir.  and    hy    the   gr.ulual  their  gi.niual  rvtimt ion,  it  iNvonies  still  aofter. 
,1. .  •■.^imi   «if  pills  i<f   Mail-  is  ]iiishi'd    to   tin-  other         Km  ascd    in    a    elusi-    Imx    with    4'lian.*oal.|^>irder 

■-u<i,  wlnU'i-  It    is. ins  lit  a  temp-niture  uhich   |»«r-  i  r.iisi-d  tit  a  i>d  heat,  und  allowrd  toeoul  very  alovlT 

mns  It    to  In-  h.in<llid.     The  putiih-s  of  ►ilass  ait-  it   n-.n-ln's  ns  softi-st  stati-,  i-xcept  l»y  a  partial  i- 

s\i|i|HtM-il  to  .i^'suuii    a  ditVcP i:t  strui  tuial  relalion,  i  omito-iiion,  us  in  the  fvillowin^^  piiicess. 
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The  steel  is  placed  in  a  close  box  with  iron  tum- 
inm,  filings,  or  scales,  lime,  or  other  matters,  which 
wul  eliminate  the  carbon  from  the  steel,  and  reduce 
it  to  the  condition  of  pure,  s6ft  iron.  This  is  the 
process  used  in  softening  plates  and  dies  under  the 
modem  system  of  bank-note  engraving  invented  by 
Jacob  Perkins  (cited  below). 

Analogous  processes  are  had  in  the  case  of  cast-iron, 
producing  the  various  grades  of  hardness,  from  the 
chilled  cast-iron  to  the  soft  malleable  iron -castings. 

The  annealing  of  steel,  to  soften  it  for  the  uses 
of  the  die-sinker  and  engi-aver,  is  effected  by  heating 
it  to  a  bright  cherry  red,  and  suffering  it  to  cool 
gradually  in  a  bed  of  charcoal.  Another  process, 
adopted  by  the  writer,  has  been  to  imbed  the  steel 
blanks  or  forgings  in  lims  within  a  cast-iron  box. 
This  is  heated  to  redness  in  the  fire,  remaining  a 
sufficient  time  to  insure  an  cijual  heat  of  the  articles 
inside  ;  the  box  is  then  removed  and  buried  in  hot 
ashes,  which  protract  the  process  of  cooling  for  sev- 
eral days.     See  Tempering. 

Perkins's  process  of  transfer-engraving  is  as  fol- 
lows :  — 

A  soft  steel  plate  is  first  engraved  in  finished 
style,  either  by  hand  or  mechanically,  or  the  two 
combined,  and  the  plate  is  then  hardened.  A  de- 
carbonized steel  cylinder  is  next  rolled  over  the 
hardened  steel  plate  by  powerful  machinery  until 
the  engraved  impression  of  the  plate  appears  in 
relief  upon  the  roller,  the  hollow  lines  of  the  plate 
being  salient  ridges  on  the  cvlinder.  The  roller  is 
then  reconverted  to  the  condition  of  ordinary  steel, 
and  hardened,  after  which  it  serves  for  giving  the 
intaglio  impressions  to  any  number  of  decarbonized 
plates,  every  one  of  which  is  an  absolute  counterpart 
of  the  original.  Each  plate  when  hardened  will 
afford  150,000  impressions,  and  in  the  event  of  acci- 
dent to  the  transfer- roller,  any  number  of  new 
rollers  with  the  design  in  cameo  may  be  obtained 
from  the  original  plate. 

The  metallurgic  process  was  explained  by  the 
inventor  in  the  thirty -eighth  volume  of  the  Transac- 
tions of  the  Society  of  Arts.  He  there  states  that  to 
decarlwnize  the  plates  they  ai-e  placed  in  a  vertical 
position  in  cast  -  iron  boxes  not  less  than  three 
fourths  of  an  inch  thick,  and  surrounded  on  all  sides 
by  iron  filings  not  less  than  one  half  an  inch  thick. 
The  boxes  are  then  placetl  in  a  furnace,  and,  after 
being  heated,  are  allowed  to  cool  in  the  most 
gradual  manner  by  stopping  off  all  the  air-passages, 
and  covering  the  boxes  with  a  layer  of  cinders  six 
or  seven  inches  deep. 

The  plate  or  roller,  as  the  case  may  be,  having, 
in  the  softened  state,  received  its  impression,  is 
reconverted  in  a  similar  box,  wherein  it  is  packed 
with  sifted  charcoal,  made  from  leather  scraps. 
After  being  heated  in  this  cementing  box  and  fur- 
nace from  three  to  five  hours,  the  jdates  or  rollera 
are  hardened  by  plunging  vertically  into  cold  water. 

The  use  of  steel  plates  for  engraving  has  but 
comparatively  lately  superseded  that  of  copper,  and 
its  peculiar  value  arises  from  the  fact  that  by  the 
processes  of  hardening  and  annealing  it  is  made  to 
assume  the  opjx)site  conditions  of  extreme  hardness 
and  sufficient  softness,  so  as  in  the  former  state  to 
endure  wear  in  printing,  and  also  preserve  the  sharp- 
ness of  its  lines  when  enduring  immense  pressure 
against  a  soft  steel  roller  or  plate  ;  and  in  the  latter 
case  to  be  readily  cut  by  the  graver  or  dry  point, 
and  have  sufficient  plasticity  to  yield  to  pressure, 
and  insinuate  itself  into  the  finest  lines  of  the  har- 
dened steel  against  which  it  is  pressed. 

The  use  of  steel  in  preference  to  copper  may  be 
credited  to  Mr.  Perkins  and  the  engraver  Warren. 


Warren  annealed  his  plates  at  a  high  temperature 
in  earthen  boxes  packed  with  pounded  oyster-shells. 

The  practice  in  the  Bank  oi  England,  as  modified 
by  Oldham,  is  to  anneal  at  one  time  four  cast- iron 
boxes,  each  containing  from  three  to  six  steel  plates, 
surrounded  on  all  sides  with  fine  charcoal,  mixed 
with  an  equal  quantity  of  chalk,  and  driven  in  hard. 

The  reverberatory  furnace  employed  has  a  circu- 
lar cast-iron  plate  or  bed  upon  which  the  four  boxes 
are  fastened  by  wedges,  and  as  the  plate  is  slowly 
and  continually  revolved  by  power  from  the  steam- 
engine  which  arives  the  printing-presses  and  other 
machinery  of  the  building,  the  plates  are  exposed  to 
an  equal  heat.  "When  the  required  temperature  is 
attained,  all  the  apertures  are  carefully  closed  and 
luted  to  exclude  the  air  and  extend  the  cooling  over 
at  least  forty-eight  houre. 

The  surfaces  of  the  cylindera  and  plates  are  thus 
rendered  exceedingly  soft  to  the  depth  of  about  -^ 
of  an  inch,  so  as  to  be  almost  as  impressible  as 
lead  and  readily  yield  to  the  pressure  of  the  transfer- 
press,  where  they  arc  brought  in  contact  with  the 
counterpart  portion,  the  softened  cylinder  with  the 
hardened,  originally  engraved  plate,  or  the  softened 
plate  with  the  hardened  roller,  whose  design  was  re- 
ceived during  the  soft  stage  from  the  hardened  plate, 
which  had  been  eneraved  during  its  soft  condition. 

In  some  cases  the  extremely  soft  suiface  of  the 
plates  is  planed  off.     In  the  Bank  of  England  the 

J)lates  are  used  for  printing  without  previous  har- 
leninc,  as  they  can  then  be  repaired,  the  parts 
brougnt  up  sharply  by  re- rolling  under  the  transfer- 
roller.     Danger  of  warjjinff  is  also  avoided. 

Though  belonging  to  the  hardeningf  and  not  to 
the  annealing  process,  it  may  here  be  mentioned,  to 
complete  the  subject,  that  Oldham,  Jr.,  has  intro- 
duced a  plan  for  precipitating  the  plates  instantly 
into  water,  so  as  to  prevent  even  an  instantaneous 
exposure  to  the  air ;  thus  avoiding  scale,  or  even  a 
rough  discoloration.     See  Tempering. 

Many  recipes  are  extant  in  the  trade  for  anneal- 
ing and  hardening  compounds  ;  such  are  frequently 
heirlooms  and  preserved  with  jealous  care.  Lime 
and  ox -gall  are  recommended  by  the  operators  in 
the  English  mint  as  an  annealing  composition. 

For  annealing  of  cast-iron,  see  Malleable 
Cast-iron. 

Ede  gives  the  following  directions  :  — 

**In  the  annealing  of  steel,  the  same  care  is  re- 
quired in  the  heating  of  it  as  there  is  in  heating  it 
for  hardening,  for  overheating  the  steel  is  as  injuri- 
ous in  one  case  as  in  the  other.  In  the  process  of 
annealing,  artists  differ  vei-y  much,  some  approving 
of  heating  the  steel  and  burying  it  in  lime,  some  of 
lieating  it  and  burj'ing  it  in  cast-iron  borings,  while 
othere  approve  of  heating  it  and  burying  it  in  saw- 
dust. A  far  better  plan  is  to  put  the  steel  into  a 
box  made  for  the  purpose,  and  nil  it  with  charcoal- 
dust,  and  plug  the  ends  up  so  that  the  air  is  kept 
from  the  steel,  then  to  put  the  box  and  its  contents 
into  the  fire  till  it  is  iieated  thoroughly  through, 
and  the  steel  is  at  a  low  red  heat ;  it  must  then  be 
taken  from  the  fire,  and  allowed  to  remain  in  the 
box,  without  opening  the  box  till  the  steel  is  cold. 
Then  when  taken  out  the  steel  will  be  nice  and  clean 
and  very  soft,  and  without  those  bright  spots  which 
some  mechanics  call  pins,  and  which  are  no  small  im- 
pediments to  the  filing  and  working  of  steel,  and,  in 
fact,  the  steel  is  believed  to  be  improved  by  the  pro- 
cess. A  piece  of  stout  gas-pipe,  with  a  bottom  weld- 
ed in,  and  a  pmg  made  for  the  other  end,  makes  a 
very  good  box  for  a  small  quantity  of  steel ;  but,  for  a 
large  (quantity,  the  box  must  be  large  in  proportion. 
If  tiic  steel  is  vei-y  large,  it  is  as  well  to  make  a  char- 
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u  In  ill-  tli  111*!  tmiii  ^ix  to  twrivi>  houn,  arrairdi^f 
til  th'-  >i/*'  •»!  til'-  li.iil'i  Hinl  tiiU*.  and  maintaianf 
tlf  M-xHtl  air-ti^hl  iluriii^  the  hrating  aod  tdoltvf 

Mill  li  atti'iitiitii  liiu  iMfn  din-<-tnl  to  tb^  annraliif 
of  i-aot-ihiii  rnr-Mli'-i-N.  Til*- oliJM't  U  to  nuke  tki 
\i>  Il  -u.fx  iiiiil  i<ii)l:1i,  sii  IIS  ti»  witliMaflil  thr  jar  aai 
xtriiti  Mhi'l-iit  to  U'*''.  iiihI  lit  till'  MUDr*  tuiK  haw • 
lijinli'iii'il  liiii  wliii-h  will  Uat  tin*  iiri<«r. 

WiiiiMY.  A|>ril  'i:*,  I*«4\  ]iU(ftl  thr  vhtrbna 
|iil«'  ill  il  ■  >)ii)>lri'-.il  pit  nr  i-juw^  in  vhich  thrr 
.  I.i'^i-ly  •iivinil  iiinl  Kft  ti>  «'itol  ptulaally.     A 
I  iiiiijnt  tiiiir  J:ii  ki't  jin»ir.ii  till  t)i«>  |H*rioil  of 
.iihl  •  tiiitril»utfl  tit  tin-  fir*-'  ti^i-m-s*  of  thr  iiihwHm 

(;i  is.i.  April  V\  l^.V.*.  Thr  vheeK  vVOete. 
.iri*  niinniil  Irinii  ihi>  iiidIiN  anfl  |iilnl  in  a ctUbU* 
r.il  iiMii.  wlf-p-  tin  y  HD'  nllnwtil  to  ronl  ipndnfc. 
A  M-LHt  ot  air  i-^  i  .im<<l  t)inm>;h  thf  cmtfffiflf  tli 
Jiii1*H.  wlii.  h.  11^  till-  uJh'i-N  an*  M-mmrtncaUv  liM 
furiii  il  •-••ntiiniiiiiH  .lir-dutt.  at  the  toii  of  vhmii  a 
iiiiiilif  tiir  liMiliii;;  to  tip'  rliiinnfy.  I>aap(n0ltti 
if«lipit  .iifl  .i]n.i  it!  tlif  ihininry  affuixl  Mem  ftf 
rtvnVitiiik;  tin-  |>.ihmi:i'  <*f  "ir  i^nd  thnvhy  ModHyilig 
till-  nit>'  of  rix'liii;;.  Uy  tht*  nn-ana  dcsrriba^  te 
ulii'rl^  itn-  iii'liii  111  to  iiiiiinii*ni*^  raolinKat  tlw  ti^ 
ti  rs,  till- .  If  il ill'!  jrrtiluiilly  t*xtrndinK oatvwd.  TW 
111  .It  .It  no  tinii*  \*  ^iiltii'ii'iit  to  draw  the  cUI 
li;i!i  U'«'n  ronlVrn-l  uivn  thrm  in  the 
•titjit  t  i4  til  pn-vi-nt  the  huba  ahrinkiqg 
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nioile  of  intniducing  the  air-dmft,  and  in  the  mode 
of  iHoUting  the  tires. 

The  cur-wheels  are  pileci  u|H>n  supporting  rings  St 
the  Imttom  of  the  cane,  so  that  a  passage  13  fanned 
by  the  holes  through  the  hulls  for  cold  air,  and  an- 
otlier  passage  Bround  the  tread  of  the  wheels  for  the 
dmft  tor  burning  the  charcoal,  which  is  distribu- 
ted upon  the  perforated  flanges  of  the  ring  inter- 
]>osed  between  each  wheel. 

Tlie  openings  in  the  base  of  the  anaealing  case 
are  the  means  of  admission  of  atmospheric  air  to  aid 
ill  the  combustion,  and  this  supply  is  graduated  to 
suit  the  requirements  of  the  case.  Another  opening 
admits  air  to  pass  upward  through  the  hubs  to  cool 

Ellh's  fumaee  for  amiealing  and  polishing  shcet- 
.   Thesheetaofmet4^toljeoj>erHtedonftre|llaced 


1861.  The  car.wheels,  alter- 
natingwith  layers  of  charcoal, 
are  built  up  into  a  pile  in 
a  pit,  which  is  so  arranged 
that  the  quantity  of  lur  may 
lie  graduated  to  regulate  the 
comDustioo,  which  Is  designed 
tlfrSIG. 


mufHe,  with  layera  of  0 
id  animal  ehsrcoal  between  then 
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to  be  protracted.  Tlie  double  walls  of  the  pit  ov 
annealing  case  form  a  non-coaduetor  to  retain  the 
heat,  anilBllow  buta  very  gradual  cooling  to  the  mass. 
MooRK,  Deeember  E  1S6S  The  wheels  are  re- 
moved  from  the  molds  while  hot,  are  piled  one  above 
another  in  a  vertical  pit,  with  intervening  rings  so 
placed  as  to  separate  the  chilled  tire  from  the  web 

nealeil.  Theinte- 
nor  space  around 
the  hubs  is  filled 
with  charcoal,  and 
the  outside  space 
arouiut  the  tires  is 
Hlled  with  sand. 
The  charcoal,  be- 
ing ignited  by  the 
heat  of  the  wheels, 
bums  slowly,  and 
anneals  the  web 
ofthi 


the  s 
the  trend 
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tainingthechiUed 
surface  which  it 
has  acquired  in 
i-asting. 

Moo  HE,  Orto- 
ber9, 1866.  This 
\  aries  from  the 
preceding  in  the 


ins  the  whole  to  about  eight  hundred  degrees  in  a 
suitable  furnace  meanwhiU  subjecting  the  box  to  a 
rocking  and  rotating  motion 

The  attrition  of  th  particles  during  the  opera 
tions  of  heating  and  rooling  is  to  gite  the  peculiar 
mottled  and  polishLd  apptnnince  of  Russia  sheet 


plate  lias  an  upward); 
projecting  rim  to  hold 
the  sand  used  as  Intiiig 
The  lop  is  a  rtitaiiguli 


rojicd  at  the  |1 
bottraii  portion. 

The  plates  arc  held  it 
rigid  compression  be- 
tween the  wagon  bottom  E 

and  the  invi-iled    box  ;      Woait'sA ,  _. 

the  object  beiiig  to  pre- 
vent diseoloration.     The  truck  has  wheels  by  which 
it  traverses  on  the  railway,  and  is  thus  run  in  and 
out  of  the  oven. 

WoRfEsTER,  September  25,  1880.  This  arrange- 
ment is  intended  to  pive  a  solid  sui)[K)rt  to  the  bed- 
plate of  the  liox  which  contains  the  [lock  of  sheet- 
iron  or  the  other  iron  articles  which  are  to  be  an- 
nealed. When  the  carriage  is  ran  into  the  oveu 
with  its  load,  consisting  of  some  tons  of  iron,  if  the 
bed-plate  be  supported  in  but  a  few  places  it  is  apt 
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uvm  *n^  ilwaTf-walU  un  the  iiiilvs  of  tlie  oveu,  below 
tbe  levrl  of  ttic  b«(l-|)Ute  of  the  hox  lU  U  U  rnii  into 
the  ov<fn.  After  Ilit-  Ixix  haa  rcncheil  its  jKHiitioii 
lonfiitiitljitnllyi  tlir  wiiii-h  at  tlip  i-uil  of  the  i-aninKe 
i»  tunint  utid  thu  iHjd  loMvn-J  till  it  rests  on  tile  wallH. 
A  fiirthiT  turn  or  tnri  of  thu  wini'li  lowi!is  the  Miti- 
l<ortinK  jKiHtii,  bo  Iliat  tlify  run  uleur  of  the  bed-]>l>ti.' 
when  tlip  i^arria^  in  witliilrnwii.  The  withilrawnl 
ijf  the  i-lmr(^  is  the  ronverw  of  the  fonner  BClioii ; 
the  tarrinxe  MuK  niii  hcnentli  the  lied-iiiece  of  the 
lax,  the  wiiiL'h  in  tuninl  so  thut  the  jasti  elevate 
the  lml-|>liti;  from  the  walls,  and  the  carriage  is 
then  witliilrawD  with  its  load. 

In  Wiiiin'M  )i«t>fut,  July  D,  ISST,  the  sheeto  arc 


jvet  i*  to  jireveiit  wiir|iin|;  anil  ilim-uloratian. 

MAt/iNK,  May  22,  IhHfl.     The  furnare  is  at  oneend 
of  tlieatiueHliiigdiutiWr  ;  tlieniloric  posses  along  the 
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1 

rig.  afl.                  

■ 
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r 
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,  ilivcs  dciwn  iiiile  flues  to  the  lower  Hup, 
rtnnit  nu<1  ■■rons  flues  to  tlu' 
>t  nt  all  ]iartii. 


upn'T  mv\  itii 
aiid  thi'nii'  vm 
ehimnrr.     Tlie  objii-t  is  un  iven 

KKTNiii.i>s,  Felruary  l»,  ISiiil. 
fur  ileiNtrlmniziiifc  aii<t  aiinealiiif; 
eum-iit  from  tbr  funiu  -i'  ikmws  I 
lieni-atll  ihi-  HTi-hm  A'  A',  ill  t 
thi'uei- t'V  the  iliviiijt-lluiii  A'.S',  a 
.V,  til  Ibi-  ehiunev. 

Atin<-alin)(  mi'l  trniiirring  ilevi 
tenilril  fur  win-,  iiii-l  whieli  «et  ii. 
win-  iiR  ii  iMHii'n  thnintch,  will  In-  tiiiuddrni 
WtUK  Tkxpkris'i  asi>  Aknkai.tnis.     As  1"Pi 
narked,  nnnnliiiK  ""'1  teiii|iiTing  un-  nearly  alliiil ; 
ihe  siriellv  teiiilK-rinK  deviiva,  hiiwrvir,  ur.-  iiuire 
e.,nv.t.ieiit"ly   .■.Hwi.l.-n-l  iin.^r  Tr,Mii:i!iN..  iwhi,!. 
s".-!,  a*  thi'V  gi'iienilly  ™ii-.i!.t  in  nii'BiM  fur  j-iviiiH 
IKi-ulLir  gnidi-s  irf  teiniN-r  ti>  MXr«,  mtlery,  wyllies. 


Rir^Mii  A-uuali 

siirings,  etc.,  and  in  devices  for  iecniing  tbc  ius- 
nty  of  the  articles  under  the  gnat  stnis  n 
chnnBc  incident  to  the  prooeu. 

AJt-neal'ing  Arab.  Theovenin whichglis-** 
is  alluni'cl  to  euol  ^^adually  in  arAcr  to  uineal  '0.  I 
w  ealled  ii  lar  in  some  detartmcnts  of  ^ 

The  aniiealing  arch  of  the  p]ate-glH«  it 
ia  colled  nmTqimae;  the  front  door,  thctitnM-.ii 
Inck  [lour,  the  rpitultUt  (little  throat)  ;  it  i<  k» 
by  n  fumaee  atoug  the  side,  calhnl  a  (uar.  TIa  a 
nieiiclnturu  ia  French,  and  iuilicates  the  Mt 
niii'iii:!^  the  mHUufiicture  wns  derived. 

An-neal'lng  Color.  The  color  which  itnllA 
ill  tiTiiiiiTiuK  «\-  i'.\iii«HH'  In  progrcHiive  heat. 

An-ueal'iiig  For'nace.  A  furnace  ia  wb 
nirinls  arc  heatpd  nearly  to  Huidity,  and  then  ■Um 
to  cool  nluwly,  mi  us  to  render  them  leas  brittle  i» 
lunke  them  nislleable. 

Or, —  as  with  gloss, — B  furnace  in  which  Ii 
bent  is  retained  for  a  considerable  period  in  od 
Ihut  the  ]irucess  of  cooling  may  be  iirotraL-tad. 
glsss-Hniiealing  funiHCc  is  called  a  Ixer. 

Gold,  bilver,  and  zinc  are  occasional  Ijr  annealrd 
the  proocsB  of  working-,  to  ren<ler  them  more  tn 
table.  The  prcmta  is  of  more  eapecial  and  freqar 
npiilication,  fiuWever,  to  Kteel.      Sen  Ansralixc. 

The  anni-aliug  funince  for  gohl  or  ailver  in  HI 
or  pliiHehttn  has  an  iron  table  in  front  on  n&xt 
c'nxt-iron  cnrringi'  is  luadiil  witli  the  metal  in  joio: 
aiidluteiltulvs;  the  car  and  its  load  are  then  nm' 
to  the  Ilonr  ol'  the  fumsce,  and  the  door  is  Inwrmi 

An-neal'ing  Lanq).  A  dentist'a  appliance  I 
lieiitiu);  foil  used  iti  lilliiig  exeavationa  in  csrio 
Ii-eih.  It  ia  H  small  alcohol  lamp  on  a  atand,  a 
bns  n  trav  of  niiia  or  gemian-ailver  in  vbieb  t 
foil   is  plaeeil.      The  foil  is  more   adheaire  wh 

An-neal'lng  Ov'en.    A  ohamher  in  which  «i 

rl,-,  an-  placed  lu  allow  them  to  Cool  gnulually  to 
to  niake  them  lou^h.     See  AsNEAMNo. 

The  nuu>-aliu>;  iinh  for  (;luas  is  called  n  /wr. 
An-naallng  Pot  A  ilotml  iwt  art  in  a  fniM 
and   us(><l  for  ex|iuHini,'  an  object  to   heat   wilhc 
f'lnning  n  smle  of  osiile. 

I'otd  fur  aniii-nlijig  wire  arc  made  atinular,  n  h 
with  as  little  vncaut  space  na  tioasilile  I 
"""'  •'■■-"■        The  '.maUer  i 


coiled   the] 


r  in  111.-  elos-d  iK>t,  the  lew  dw  it 
of  the  Kurfore  of  the  Hire  by  e 


ANNIHtLATOB,  FIRE.  1 

An-nilil-la-tor,  Fire.  An  apparahm  for  extin- 
guishiitg  fire  by  the  rapid  production  of  carbonic- 
acid  ens.  wliich  excludes  the  vital  air  from  the  com- 
bustible niiiterial.     See  FjBB  Annihilatob. 

An'au-lar  Bit  A  boring  bit  vhich  cuts  a  circu- 
lar channel,  but  iloes  not  rout  the  central  portion. 

Wads,  buttons,  and  some  other  things,  atv  made 
by  n  tool  of  this  kind. 

One  fonn  of  the  diamond  drill  makes  an  annular 
groove,  leaving  a  central  cyliodrieal  plug  of  stone. 
See  DiAMONR  Dkill. 

Several  annular  boring  tools  are  described  and  il- 
Inatrntud  under  Auar.K,  which  see. 

An'nu-lar  Bor'er.  A  description  of  rock-boriug 
tool,  in  which  a  circular  groove  is  made  in  the  stone, 
leaving  an  axial  stem  of  unbored  matter.  The 
tool  descends  until  the  stem  is  nearly  aa  long  as  the 
wings  of  the  tool ;  then,  the  latter  being  withdrawn, 
a  gmpnel  is  introduced  into  the  hole,  the  stem 
broken  olTand  raised.  The  borer  is  then  relowered 
and  the  work  proceeds.  This  mode  of  boring  is  con- 
venient for  affording  a  peKect  section  of  the  strata, 
giving,  if  care  be  taken,  the  dip  as  well  ns  the  qual- 
ity.    Sec  RucK-BoniNoTuoLM;  GiufNEi. 

Annu-Iar-Cyl'ln-cler  Steam- an-gfaa.  A 
fotmof  Uired-iKting »ltam-enginc  invent«d  by  Mauds- 


5       ansl'lar-<:yi.inder  engine. 

lay,  England,  and  patented  by  him  in  1841.  It  con- 
sists of  fixed  inner  and  outer  cylinders,  betiveen 
which  is  an  annular  steam  spaee  a,  occupied  by  a 
piston  c.  This  piston  has  two  l-ods,  d  d,  which  pass 
through  stulhug-boies  in  the  cylinder- head,  and  are 
kevecf  to  the  cross-head  e.  The  latter  connects  by 
rods//with  the  guide-block  3,  which  reciprocates  in 
the  open-ended  cylinder  *.  To  a  pin  on  the  block 
g  is  attached  the  connecting-rod  h,  which  passes  to 
the  crauk  on  the  paddle-shaft. 

In  another  form  of  this  engine  the  cylinder  ie 


nnular  and   has 


fie.  2M, 


t  of 


slotted  t 
the  mov 

the  connecting- 
rod  which  paiises 
thixnigh  it.  Rods 
pass  up  from  this 
plat*  to  an  upper 
cross-head  whose 
slides  ara  within 
tlie  annular  cyl- 
inder. The  con- 
necti  ng-ro<l  passes 
from  this  cmsa- 
head  to  the  wrist- 
pin  of  the  crank. 
It  may  be  ne- 
cessary to  remark 
that  the  Trunk 
Engine  and  the 
Annular  -  Piston 
Engine  are  dis- 
■■  ict    devices. 


Then 

similarity  of  ap-  — 

pearance,  the  in-  A'tnitUu-CyUniltr  TiUi  Simm-Biigiiu. 

trie  cylinder,  the  moiit  salient  featui-e  of  novelty  in 
appearance,  being  present  in  each  engine. 

In  the  AnntUar-CyliiidcT  Engine  both  oylindera 
arc  fixed  and  the  piston  reciprocates  in  the  annular 
intervening  s]»ice. 

Inthe7Vuii<t£»^tn«thean-  rtg.  256, 

nnlar  piston  is  attached  to  the 
inner  cylinder  {the  trunk)  and 
reciproeatEs   therewith ;    the  ^ 
latter  slides  in  stutlina-boxes   i 
at  the  ends  of  the  tixt3  outer         C 
cylinder.      Sec    Tkunk   En-  L,  , 

In  another  form  of  this  de- 
scription of  engine  the  parts 
are  somewhat  niodilitd.  The 
two  cylinder-heads  are  con- 
nected by  a  trunk  which  is 
of  flattened  fonn  B,  as  shown 
in  the  plan.     The  piston   A 


le  pistol 
ponding  shB]ie, 
^tly  annular, 
d  bi 


■'it^'ia  1 
H  H,      I 


connected  by  the  rods 
with  the  cross-head  G,  from 
which  proceeds  the  connect- 
■  ing-rod  E  lea Jing  to  the  crank 
/.  The  rods  H  H  pass 
through  stuffing-boxes  in  the 
up]ier  head  C,  and  the  trunk 
B  connects  the  heads  C  D. 

I'erhaps  the  most  gigantic 
steam -engines  in  the  world  are 
the  three  engines,  the  Leegh- 


ANNULAR-CYLINDER   ENGINE. 
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water,  the  Cniqaiua,  and  the  Lynden,  erected  1840- 
50,  for  the  purpose  of  draining  the  Haarlem  Lake. 
This  had  an  area  of  45,230  acres,  and  a  maximum 
depth  of  seventeen  feet  below  the  level  of  the  boezem, 
or  catch-water  basin,  of  the  district.  The  boezem 
(jarries  the  collect^'d  waters  to  the  sea,  into  w^hich  it 
discharges  by  sluices  at  Katw}'k  on  the  North  Sea, 
and  at  Spamdam  and  Halfweg  on  the  Y,  or  the 
Soiitheni  end  of  t!ie  Zuyd<.T  Zee.  See  Koninklijk 
IiiHtUut  van  IifjaiieurSf  1857-9,  pIcuU  3,  4. 

Each  of  the  three  engines  mentioned  has  two 
steain-cyliudttrs  placed  concentrically,  the  one 
within  the  other,  the  outer  of  twelve  feet  diameter, 
and  the  inner  one  of  seven  feet  diameter  ;  both  are 
ft.^cun*d  to  one  bottom  and  covered  by  one  cover, 
but  the  inner  cyliniler  do«?s  not  touch  the  cover 
within  1}  inches.  There  are  two  pistons,  twenty- 
six  inches  deep,  the  compartments  of  which  are 
fitt^'d  with  cast-iron  plates  ;  the  outer  piston  is  an- 
nular, and  has  a  pauking  on  both  sides  ;  beneath 
this  annular  piston  a  constant  vacuum  is  main- 
tained when  working.  The  two  pisttms  are  con- 
nected by  five  piston-rods  to  a  great  cross-head 
weighing  alK)ut  190,000  poumLs.  Eight  connecting- 
rods  from  the  cross-head  pass  to  the  inner  ends  of 
eight  working-lw'ams,  to  whose  outer  ends  the  pis- 
ton-rods of  eight  pumps  are  susi)ended.  These 
pumps  are  Hituute4l  in  a  circular  series  around  the 
steam-engine,  the  work  ing-bi'ams 
radiating  from  an  axis  coincid- 
ing with  a  vertical  prolongation 
of  the  cylinder  piston-rod.  (See 
DuAiNiNO,  for  an  illustration 
of  the  engine. ) 

The  working  of  the  engine  is 
:is   follows  :  — 

Steam  is  admitted  below  the 
central  piston,  and  lifts  it,  the 
annular  piston,  the  cross-head, 
and  the  inner  ends  of  the  puinp- 
lM>ams  ;   causing  the   i>uni|)-pis. 
ton  to  desc(^nd.     A  hydraulic  ap- 
I»aratusis  brought  into  action  to 
maintain  the  parts  in  this  i>osi- 
tion  until  the  pump- valves  nave 
had  time  to  ehangc.     Tln»  eijui- 
librium-valvf  Is  then  o|M»n«Ml,  the 
hteam  iwss^'s  alnive  l)oth  pistons 
and     (trivHs    them    <lown,    the 
m'lsure  In'ing  nearly  equalized  on   the  upi>er  and 
owt'.T  si«les  of  the  small   piston,  while  nearly  two 
tliinis  of  it  act.s  on  the  up]H*r  side  of  the  annu- 
lar piston,  which    has   a   jmrtial    vacuum   Wneath 
it,  to  aid  in  the  work.     The  effective  stroke  Is  also 
aide<l  by  the  d»'nd  weight  of  the  (Toss-head,  which 
weighs  over  ninety  tons,  and  by  the  weight  of  the 
pistons  ami  nnls  of  the  engine. 

Eiich  engine  h:is  two  air-pum{»s  of  forty  inches 
diuneter,  and  five  feet  stroke.  The  steam  is  cut 
off  in  the  small  cvHnder  at  from  one  fourth  to  two 
thinls  of  it-s  stroke,  acconling  to  the  load,  and  is 
then  further  exiNinded  in  the  large  cylinder. 

When  wtirking  with  the  net  jK>wer  of  350  horses, 
the  average  (Consumption  is  2|  j>oun<ls  of  Welch 
«*o:d  jMT  horse-|K)wer  pT  hour,  or  75,000,000  jumnds 
of  water  raised  one  foot  high  with  94  ]>oun«ls  of 
ct»:il.  The  dutv  of  thi'  engines  has  Im'cu  as  high 
a-H  S7,000,0(>0.   \See  Drrv. 

The  Lynden  and  (Vuquius  engines  work  eight 
pum}M,  each  of  si'venty-thn-e  inches  dian^'ter  an*! 
t«Mi  fjft  stroke.  The  Leeghwater  works  eleven 
puin^M  of  .Hixty-thret?  inches  diameter,  ten  feet 
stn>ke,  each  engine  Ifeiug  calculateil  to  lift  sixty- 
six  cubic  meters  of  water  |kt  stroke. 


The    three  engines  are   capable  of  . 

2,000,000  tons  of  water  in  twenty-four 

their  full  depth.    They  were  erected  by  tn  fif 

lish  companies. 

An'nu-lar  Oear'- 
Wheel.  A  wheel  whoee 
teeth  are  on  the  concavity  of 
an  annulus,  or  ring,  which 
is  destituteof  web  or  spokes. 

An'nu-lar  Mi-orom'e- 
ter.  A  form  of  the  circular 
micrometer  invented  by 
Fraunhofer  of  Mnuich,  con- 
sisting of  an  annular  glass 
disk  whose  central  aperture 
is  about  half  an  inch  in  diam- 
eter and  bounded  by  a  me- 
tallic ring  which  is  cemented  to  the  inner  edge  «f  tk 
glass. 

The  metallic  ring  is  used  to  determine  diflercMn 
of  declination  between  stars,  from  the  diflmn 
of  time  occupied  by  them  in  traversing  diftR* 
chords  of  the  ring.    See  Circui«ar  MicaoMmi. 

An'nu-lar  Pan.  A  rine-shaped  tron^  in  wUd 
the  vertical  grinding-wheels  of  an  ore-croibcr  1^ 
volve. 

The  main  shaft  may  stand  in  a  central  apntv* 
of  the  bed  and  receive  motion  from        *  ^^  -j 

Fig.  257. 


Amiular  Am. 

shaft  lK'n<?ath.  The  ptilverized  ore,  mixed  witk 
water,  is  loasened  up  by  rakes,  and  scraped  Cnia 
the  sides  to  the  wheel-tracks  by  knives.  Tne  vhff]» 
follow  dilferent  track.s. 

Thi;  ])an  form  of  amalgamator  is  a  favorite,  oh 
s<'v<Tal  illustnitions  mav  h*"  seen  under  Ahalgama- 
ToK,  Figs.  144-153,  pp.  78-81. 

An'nu-lar  Saw.  The  annular  saw  for  cattix 
I  pearl-button  blanks  is  a  steel  tube  with  a  mi- 
!  rated  end. 

The  anntilar  saw  of  the  surgeon  is  the  ir^^mm^  «r. 
•  ])referably,  the  trrphine  ;  which  see.  Other  Tari^ 
.  ties  of  annular  saws  an*  known  as  crotrm,  hmmL 
'  tfruni,  or  njUmhr  saws  ;  which  see. 

An'nu-lar  Valve.  Agravitating-plate  valvetfi 
(*ircular  fonn  and  with  a  circular  central  ^itit^" 
It  works  ufton  a  stem  by  the  upward  pnasne  of 
water,  and  closes  an  annular  aperture  when  the  lift- 
ing force  is  n'lnovcd.  S(m>  illustration  In  SCEEV- 
PitorKi.i.r.u  Srr.AM-KNniXK. 
An'nu-lat-ed  Corumn.  A  clustered  cofaimaoin 

hv  Kinds. 

An'nu-let.      A    flat  molding ;   ; 
nienilxT  in  the  Doric  capital. 
I     An-nun'oi-a-tor.    Annunciators  ai« 


•mall  mtfrnti 


devices  a  I 


ANNUNCIATOR. 


gives  notire  to  the  clerk  or  porter,  and 
time  a  pendulum  with  tliei  nnmtwr  oF  the  I'oom  is 
caused  to  vibrate,  or  the  shield  is  reinove<t  from  a 
number  eorreajiDniiiiig  (u   that  of  the   room.     The 

'anous.     The  geaeml  sclieme  is  to  con. 

'e  from  the  room  to  a  uumlvred  plat«, 
whicti  is  moved  up  to  an  opening  and  thereby  ex- 
poses its  number  to  view.  The  wire  at  the  same 
time  tri]«  a  triraer  which  actufttea  the  hammer  of 
tlie  bell.  A  variation  in  the  modu  of  operation  is 
found  in  tliose  aimuneiatora  whose  openings  are  all 
covered  by  pivoted  shields,  the  numbers  being  per- 
manently atUehed  in  the  rear.  The  motion  of  the 
wire  trips  the  sounding-hammer  as  before,  and  at 
the  same  time  tril>a  the  shield  to  which  it  belongs, 
and  causes  it  to  oscillate  from  before  the  opening 
and  expose  the  number  tu  which  it  belongs.  A 
crank  operated  by  the  hotel  clerk  restores  the 
normal  condition  after  the  number   has  been  ob- 

HoiutcALL,  October  4,  1853,  and  Hale,  April  22, 
185fl,  an;  among  the  earlier  inventors. 

In  Horsfall's,  the  nil's  from  tlie  room  operates 
n  rod  whose  horizontal  lifting  and  trippins  arm  ex- 
tends beiieath  its  appropriate  swinging  index-nlate. 
The  rod  ami  ann  arc  arranged  m  «ucll  relation 
to  the  roeking-frame  which  carries  the  alarm-bell, 
that,  as  either  of  the  rods  is  raised  for  the  pur- 
pose of  tH[iping  one  of  the  indcx-phites  and 


,_  s  number  to  view,  the  frame  and  bell  will  be 
also  ruised,  and  the  pendulous  hammer  allowed  to 
descend  some  distance.  When  the  rod  descends 
after  tripping  the  index.plale,  the  rocking  frame 
and  bell  also  descend,  and  tlie  contact  of  the  short 
arm  of  the  liaiiimer  with  a  lever  causes  the  hammer 
to  sound  the  alarm,  subsequent  to  the  exposure  of 
the  number. 

The  index-plates  are  thrown  back  to  their  cover- 
ing  position   by  an   eccentric   rod  and   connecting 


devio 

tached    to   tlie   • 


Bseil, 


movement  of  the  si  ides 
is  limited  by  trans- 
verse bars  above  them, 
which  cross  the  line 
of  their  motion. 

The  mechanism  in 
Fig.  260  is  HO  ar- 
ranged and  connected 
with  a  knob  in  the 
room  of  a  hotel,  that 
as  the  knob  is  actu- 
ated by  the  oecu]Bnt 
a  bell  will  be  Bounded 
at  the  office,  niid  a 
slide  moved  which  dis- 
closes the  name  of  the 
article  wanted,  such 
as  "water,"  "  boots," 

tile 
names  of  articles  gen- 
erally wanted  by  a 
guest,  and  correspon  ds 
with  a  similar  slide 
and  names  in  the  of- 
fice. The  extent  of 
the  pull  determines 
what  name  shall  be  ex- 
posed, and  the  guest, 
by  noticing  the  effect 
at  the  mill  end,  may 
determine  the  effect  at 
the  other  end,  as  the  slides  are 
Another  form  is  a  combined 


slide 


the  r 


upon  by  the  wire,  carrying  a  pendulum  in  front  of 
the  face  of  the  annunciator,  and  by  its  miration 
denoting  the  wire  acted  upon  and  the  number  of 
the  room. 

In  Fig.  259  the  annunciator  is  so  ai-rnnged  that 
the  lifting  of  any  wire  shall  not  alone  expose  the 
number  of  the  apartment,  but  shall  lift  a  plate,  and 
through  the  connecting  wire  cause  the  hammer  to 
strike  upon  the  bell.  Tlie  slides,  with  the  numbers 
upon  their  faces,  have  projections  on  their  rear  with 
holes  througii  which  the  wires  pass,  and  the  upward 


matic  annunciator.  The  chamber  of  the  guest  and 
the  hotel  office  are  each  provided  with  an  indexed 
rage,  consisting  of  a  hollow  tube  containing  a  coloreil 
liquiil.  At  the  back  of  each  tube  is  a  graduated  in- 
dex marke<l  at  intervals,  "  lire,"  "light,"  "  water," 
"brandy,"  "towels,"  etc.,  as  may  suit  the  aver- 
age of  customers.  The  respective  tubes  ate  con- 
nected by  an  air-pipe,  into  which  air  is  injected  by 
the  guest,  to  raise  the  liquid  in  the  respective  tubes 
to  the  point  which  indicates  his  wants, 

An'oda  That  pole  of  the  galvanic  battery  by 
which  the  electricity  enter/  itito  the  substance  suffer- 
ing decomposition  ;  the  positive  or  -t-  pole.  This 
nomenclature  was  adopted  by  Professor  Faraday. 


JISOBTHOSCOPE.  1 

1  Hllllfc<Hllil|il  Tlie  nuK  ^TTD  by  IL  Pla. 
fan  of  Bnuaeb  la  aa  iaatnuMat  inTeaUd  by  him 
atfl  inUwlfl  to  (irodDcc  s  |iecnliir  kind  vt  toanar- 
■.bfMU  bjr  DcmM  vT  two  duki  routing  npUly  one 
Mure  tbe  Mlm  ;  the  binder  one  ii  timnipumt  and 
lean  'lutotted  fignm,  wbiU  tbe  front  one  Li  o[iaqiie 
aii'l  )■  jjierced  with  ■  immbtT  of  lnun>«  ilit*.  On 
{•rriArinn  the  diik  tbe  dint'jrtiqni  *iiiiew  a«  Mnonng 
aid  iiiterMitinz  figora  «nd  iht-ture*.  Ai  in  otber 
I'/yt  ijf  ■  niniilax  kinil,  Ibe  elTtct  de[i«id*  Dpoti  the 
[••rTidiitenre  of  imjireMiona  on  tbe  retiiia.  — Braiuk. 
It  imlalAj  Mmoitnd  the  Zodrope,  wbith  hu  latelj 
)">jfue  HI  iKipa&i-  in  the  t'nited  .Statu.     See  TsAr- 

MATKOfR  ;    niCXAKIKPMCIPP.  ;  iiTil'iBCMCIIPE. 

An'tHi  (ArtaUr^.)  Tbe  handle!  of  aome  kinda 
■jf  liTMn  orduuKe. 

An'tiL  {ArduUtlun.)  A  pilaster  occnrring  at 
the  runii^r  'jf  a  flank  wall. 

An'to-ftz'*.  (yfrcAitotfiire. )  a.  OmameDt* 
jiUcvl  Ifrlow  the  csri*  of  ■  lirwian  temple  ;  perfo- 
raleil  tu  alUnr  tbe  eanpe  of  water  from  tbe  roof. 

Hlocka  cdTering  the  teniiiuatiun  of  the  lidge 


■iMiuK  of  ■  Iilgli,  (tropg  wall  with  turreta,  for  the 
M»,.-  .A  a  ate. 

Aa-tmtuim.     Ballr<3Mui. 

Aa't*  •o-U'il-tUB.    A  lial<»}n]r  facing  tbe  fan. 

Att-t«-TMl'lUL    Ati  awniiiit  or  aluule  roof. 

An'Uto-^po.  A  ptiiit'igntihii:  priKv^w  in  which 
tlir  i-vlumi  Juic.nt  (if  tbe  wiM  VHWJ,  riw,  Stoi'k, 
■rti-.,  an:  effaiwil  \ij  tbe  actiun  of  lif^t. 

An'dint-omM.  Aiwli<lcrT«tallinehy<lrocarbon,ai:- 
■'uiii|iniivin;{liaplithaliiiRiDthedirtillati'itiof«ial-tar. 

AD-tlll»-eoin'*-t«r.  An  iriHtnilucnt  for  ineanir- 
iug  itiH  Muvuiit  of  i:ur:a»i  in  u  tcivi'ii  1:11111;.  —  Beil. 

An'tl  at'M'tton  Com'potmd.  Fur  the  bcai^ 
iiiKN  >if  inaishinr-ry  anil  mie^  of  ••.irnimt^.  See  Lu- 
liliK'ANTi   Ar.i^ir  ;   AnTi-niHTin!      " 


Aa'tl  oll'luU  Una.  {Mining  KmiiuxTing.)  TYie 
HXin  of  eurvatunMin  tint  an-li  'ir  naddieof  a  range,  on 
•■ui'h  li'li;  uf  wlikli  the  atrata  dip.     (Jiifiuwd  tu  Syn- 

An'tl  Mo'tton  Bculnc.    A  rolling  bearing  for 


ni.  ani. 


B>aileorpidr>--    '  liMbflM«i|» 

pnmanl  J  m  •— *■  ■*    — •■   — ' — ■  — ' 

other,  botBK  .. 

lurfacca  impinge  ■  ■>  m^  mn^^mt  i(  tit  Nt 
and  ita  box  (Fig.  Ml) ;  m  aootlMr  fa        '       ~ 

are  on  ailfa  (ace  Fig.  SS).  A  &BriliBr 
alao  found  m  the  inqmred  fdrai  of  k 
iloura  (see  Fig.  285]. 

The  "Palier  Client."  of  Oinid. 

jooraal  bos  whoae  lower  part  ia  gmond  lad  b  > 
^irrtare  onunanicating  witb  *  pipe  tbiwagh  iW 
water  nnder  a  bear;  pnaaue  is  intndneM  hMt 
thejonnal.  Theeffect  of  thwin  tealj^tlyBtlb 
Jonmal,  aUowinc  a  vetj  tUn  Sim  of  water  tatiM 
which  effectnaUy  Inhrieatan  tbe  bMi^  eatM 
prcTenting  contact  of  the  uetaUic  BBifteei. 

Thii  is  analogoti*  to  the  hjidiBvUe  |if«at  te  m 
bine   wheels,    inTcntcd  bj  tlia   antns  ouiMCi;  1 
which  the  weight  of  the 
turbine   and    its  reKic*l  >%.  WL 

shaft  is   supported  by  a  ..  --] — 'r — -^. 

water  cnshion,  in  the  same      f^"^      —  ""i 

nianneras  a  the  horizontal 
BxtK  in  the  former  cage. 

An'tl-frtotloii  Box. 
An  rnclosnie  for  the  balla  ,,      —     , 

or  rolltTB  of  a  step  or  hear-        '— .  t^ , 1 

ing. 

An'ti-Mction  Com- 
po-al'tloiL  A  lubricat- 
ing material  or  compound 
to    diminish    friction    of 

?L[ts  moving  in  routact. 
lie  compounds  are  numercoa,  and  inclB^  IheU- 
lowing  material! 


Allo)-s.    See  AsTl-F 

ic-  Mncilag.. 

Alum. 

Asbetttua. 

pctrdtttun. 

Bituim-n. 

Borings  of  Metal, 

Plumbago. 

Cotton. 

ShsTinga  or  wood. 

FilkT,  Animsl. 

Fil*r,  Vejrelable. 

Stertite. 

Gelatine. 

Snlphor. 

Graphite. 

(!y|«nm. 

Tannic  acid. 

Lime. 

for  Ix'aringH  of  mscliinery  and  lor  JoanudlMK 
Sevcrul  arc  described  under  tbe  hand  of  Auior. 
Soinu  variations  are  found  in  the  faniMdM,*c^ 

iiaratively  few  agreeing  even  in  the  rnniiMwilliM  rf 
tabUtt's  metal,  [Atented  in  I83S,  and  ao  nnck  ^ 
throughout  this  country  and  in  Europe.  Hm  U 
towinx  tabic  will  give  tbe  compoajtion  of  ai 


ANTI-FRICTION   PRESS. 

An'ti-blo'tion  Prea«.  A  presa  in  which  th«- 
power  19  obtiitnt^  by  the  rolling  of  two  cams  agniuat 
Bii  iiittfniii-Jiutf  roller.     See  Rollino-Cam  Press. 

An'ti'filo'tioii  Fnller.  A  device  for  the  |iur. 
pose  of  lesBeiiing  the  fiiction  of  the  bheave  on  its 
pin.  All  nnnular  Hyutem  of  anti-friction  rollers  sur- 
rouud  llie  pin  Bnd  rotate  on  their  own  axa  ta  tlie^ 
rerolvu  on  the  pin.     They  are  maintained  at  theu 
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X  X 


a 


D  ( 


Aml-fiielim  Pulkyt. 

jiTOper  relative  dislHoces  by  a  ring  or  aeries  of  links, 
so  that  the  face*  of  the  rollers  them,wlvea  do  not 
come  in  contact,  as  contacting  fneea,  under  these 
circuinatnnees,  would  be  revolving  in  different  direc- 
tion.i.  Hud  urent  friction  would  result. 

An'ti-fiic'tloi)  Stepi.    A  hearing  at  the  end  of  a 

lotnting  shaft,  lo 

Fig  2M.  diminish  the  fiic- 


AKllfiutiait  Sip 


collar  on  the  iiro- 

Seller  shnftand  n 
\ed  plate  trav- 
ersed by  said 
shaft       The  oh. 


friction  bearing  to  IaLl  the  fiid  stmin  of  the  shaft. 

A  sonii»li8t  similnr  arrangenn'nt  it  used  for  ver- 
tical shano  m  Konie  cnseq      bie  Fig    262 

An'ti-filo  tion  "WheeL  The  «  heels  C  C  form 
n  rolling  bearing  for  a  ahaf^,  so  is  to  dmnnlsh  its 
friction  thereon  the  bianngs  for  thi  axis  of  a 
grindstone  for  instance,  as  shown  in  Fig  265. 
Analogous  devices  an.  found  in  nian}  machines  and 
in  cnmasps      See  Joirxal  Bearings  ,  Axir 

An'tl-guggler  A  sninll  tube,  inseiied  into  the 
mouth  of  n  botlli  or  uirhoy  to  admit  air  while  the 
liquid  IS  ru  ining  out,  and  thereby  prevint  guggling 


ittht 


oTst 


Ti  boilen 


if  improvements  in  this  line  ia  mag- 
netic ;  it  depends  upon  keeping  up  an  electne 
action  which  prevents  the  adherence  of  the  scale  of 
stilts  of  lime,  etc. 

Another  class  consisU  of  mechanical  agents,  and  a 

An-ttm'e-ter.   An  optical  instrument  for  measur- 


ing angles.  A  modification  of  Hadley's  Quadrant, 
long  since  supei'seded  by  superior  instruments. 

An'ti-mti-iiy.  Equivalent,  129.03.  (Symbol,  Sb: 
Stibium.)  Speiifie  gravity,  6.8.  Melts  at  B95.6, 
Fah.  I  passes  off  in  vaitor  at  a  white  heat.  It  has  a 
peculiar  taste  and  smelt.  It  is  a  bluisli .white,  brit- 
tle metal,  and  is  much  used  in  hardening  type-metal, 
to  which  it  also  impai-ts  the  faculty  uf  not  shrinking 
in  cooling.  It  enteis  into  the  eom|>osition  of  some 
other  alloys,  such  as  one  kind  of  speculum  metal. 

Its  salts  are  much  used  in  medicine  and  pyrotech- 

Antimony  was  known  to  the  Hebrews  as  a  cos- 
ictic.  With  it,  it  is  supposed  that  the  wicked 
.  eieiiel  iminled  her  eyelids  and  eyebrows,  b.  c.  884, 
just  before  she  was  tlirown  out  of  window  by  the 
orders  of  the  cruel  Jehu,  who  trod  her  under  the 
feet  of  bb  horse,  and  left  her  lo  be  devoured  by 


dogs. 

The  Arab  w 
cy  of  the  expif 


je  jt-oW  to  increase  the  brillian- 
,  of  their  e}'e3,  as  the   Hebrew 

women  dill  down  to  the  limes  of  Jeremiah  and  Eze- 
kiel,  and  later.  It  is  yet  an  Oriental  custom.  Lit- 
tle toilet  boxes  ami  bottles  for  kohl  are  found  anionic 
the  relics  of  the  ancient  Egyptians,  and  aiv  preserved 
many  collections  ;  for  instance,  in  the  Abbott 
Collection  in  the  x>o£session  of  the  Historical  Society 
of  New  Yolk. 

Basil  Valentine  introduced  the  metal   antimony 
to  the  practice  of  nieiticine.     Observing  tliat  some 
ine  fattened  surprisingly  ijuick  after  the  «dminis- 
ition  of  the  drug,  he  tried  it  on  some  of  the  monks 
liis  viciiiit)',  who  had  become  much  attenuated 
by  their  LenUn  fast.     The  account  says  that  thev 
^ere  all  killed,  and  hence  the  name  Jati-moitK.     it 
~as  previously  called  Stibium,  and  yet  retains  that 
itle  in  scieutilic  nomenclature. 
An'U-mo-ny  Fur'naoo.  The  antimony  furnace, 
Fig.  266,  as  at  ]>reicnt  used,  is  a  reverberator}'  whose 
liearih  is  foiTiied  of  clay  and  sand  solidly  rammed 
together  and   sloping  from  all   sides  towards  the 
inidiUe,  at   which   puce   is  the  discharge  opening, 
teni|wrarily  closed  with  coal-ashes.     The  air  chan- 
nel juisses  up  through  the  lire-bridge,  and  the  fire 
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I     The  cniJe  n 
nosure  kt  moderate  !, 
fuse  tW  niMal.     Th* 
froln  till' 

I'lit-miHl  . 
Tbi'  oniinnn'  nUoya  of  uitimony  are  :  — 

AuUmoBj,    Lml.     Tin.     Copper.    I 
Tvpe  Mt-lal  1  t 

Si.n'otvi--  M.-lal       1  6 

Mu!^i<;  i'Lti-i  I  1  1 

Itritoittiiu  McUl       B  100  Z 

1  12 


An-Uqne' fnn-tm'k'].     iTi^te.)     A  fmncrtfrkB 
liii'li  cai'Ji  strokv  of  the  fare  haa  tm    e<|iu]  thU- 
■Hs.     TliriT  ATI'  many  varifties. 
An'tl-sep'tic.      Hix  AVihiu,  Pn^tEKVAtinff  v: 


An'va  (/■.-«/(■.. 


anc(  is  vaAiIy  funnl  tbeccfrom  liy  lli« 
Iiiitt  in  the  fnrtuuv  ih-x<:ril>nl.  It  in 
ivriii-lly  jHire    hi-ji-fiuiii,  ).ul  i«  ru-..! 

<ija|.iluHt  in  prn.  iVI  i  :   ■    i?    ■   ■. 

ThefxniHTiiK.! 
ur--  uiiiHiiitiil  ill  -I  ^  I 


.1   1.  ThisisnrdtnxrilT'B.naarf 

a  ]iiii-c.,f  m^i«l  «l!'""  •>>-hnn 
-■.     Ill  ;•     mmIm,  ,,,   t..r..,,wh«l. 
by  -  »}■■> 

proj<-i-ting,  and  joaxii 
tin  or  Aom.      The  fitcrln 

suih  as  eultera  Biid   KWmf^a,  tc 
tr-l  on  a  block.       Iniali  ipnk 


dsmitli,   and  al&o  Men  t 
:.    as   the   roTfting*  el 


a  eotuidnaU 


pitfnRitiil   till'  nhii'h   r<i 


V  till-  drairin^ 

f  iroii    is  rednceil  ■ 

\  th.-  o|vrttion  ia  ci_, 

«.«,  «lio»n  Bt  e  Md  j^   l«.^ 


!i'  uf  lilt  lur  A,  « 


-.r  of  li  lowr    1.V  III.-  n 
Klli.'h    till-   IIK-tul    lli.'ii.-<i<l<.ftl>.-iullM 

Till-  Kiiiiifn"  ri-   ••lit  'iir  with  n  •■hi'vl. 

I  UM-lliiHi  is  fuuiiil '      In  u)aeHiu-f,  llii'  Ixxly  of  the  Inlt  rniMJiM  «f  tk 

I  full  >izi>  of  ILp  bur,  nliile  the  bead  ia  nifaiged  tq 


npaettinn,  thnt  is,  driving  the  end  down  upon  the 

'ody  witii  a  hammer,  thus  rorming  an  enUrgi^ment ; 

enlarged  by  jumping,  that  is,  beating  tht 


heated  end  forcibly  on  the  anvil 

the  heud  of  the  bolt  is  finished  by  means  of  the 

heading-tool,  two  varieties  of  whi<^  are  shown  nt 

<and/. 

The  third  process  of  holt-making  is  by  welding 
or  buildiiifi  up ,-  a  bar  of  Ihit  iron  is  bent  around 
the  horn  of  the  anvil,  as  shown  at  i,^nd  the  bar  of 
round  iron  intendi.il  to  fonn  the  body  is  inserted 
tbroiigh  it ;  tlie  ring  is  then  cut  off  at  the  proper 
kngtC  by  the  chisel,  shown  at  k,  and  the  head 
finished  as  nsual.  if  is  a  swage  for  funning  hexag- 
onal heads  to  bolls,  or  other  htxogonal  or  tn- 
angular  forms,  and  /,  m,  reju'esent  bolts,  in  the  first 
of  which  the  head  is  partially  nude,  and  in  the 
latter  eonipletvd. 

Tubal  (Iain,  the  descendant  in  the  sixth  genera- 
tion of  (^in,  is  the  first  recorded  blacksmith,  and 
the  necessities  of  his  craft  mast  have  introduced 
the  anvil  before  the  time  of  Cinyra  of  Cyprus,  who 
is  credited  with  the  invention  by  Pliny. 

The  anvil  of  the  Oreeks  and  Romans  (intm)  wna 
usually  of  bronze,  and  was  shaped  like  our  own. 
It  had  a  horn,  and  was  mounted  on  a  wooden  block. 

Among  numerous  vorieties  of  anvils  for  special 
trades,  and  tu  give  a  more  extended  usefulness  to  the 
space  occupieiT by  the  implement,  may  be  cited  one 
in  which  a  shears  and  punching -machine  arc  com- 


Kctly  placwl  beneath  the  anvil,  and  are  worked  by 
ndcrank,  pinions,  and  segment- rack. 
Another  anvil  has  a  secondary  horn,  is  socketed 
upon  the  beak  of  the  anvil,  and  confined  there  by 
a  hinged  link.     On  the  upper  surface  of  the  secon- 
dary horn  are  grooves  into  which  the  shoe  is  driven 


In  Fig.  271  the  anvil   is  sup]>orted  by   a  stout 


The  gold-beater's  anvil, 
when  using  the  forging-ham- 
mer,  is  a  block  of  sttel,  four 
inches  long,  and  three  broad. 
The  vngU  ts  reduced  by  this 
operation  to  a  thickness  ot 
one  sixth  of  an  inch. 

The  anvil  used  in  the  anb- 
sequent  operation  is  a  block 
of  black  marble  twelve  inches 
square  at  top,  and  eighteen 
inches  deep,  framed  in  anood- 
en  block. 

Anvils  are  tempered  In  a 
fioal,  instead  of  being  meiely 
dipped.  The  rapid  formation 
of  Bteacn  keeps  the  water  from  close  contact  with  the 
metal,  and  in  the  fioat  a  copious  sttoim  of  water  is 
poured  upon  the  surface  to  be  hai'dened,  falling  par- 
ticularly upon  the  center  of  the  face. 

Large  anvils  are  slung  from  a  cmno  into  a  tank 
beneath  a  fall  of  water,  where  they  are  hardened ; 
being  lifted  before  the  main  bulk  of  the  iron  is 
cooled,  the  remaining  heat  is  alloMrd  to  draw  the 
temper  to  the  right  degree,  when  the  anvil  is  in- 
stantly immersed. 

The  casting  of  an  anvil  weighing  358,000  pounds 
is  thus  descnhed  by  the  "  London  Engineer    :  — 

"Another  immense  casting  has  been  turned  out 
by  the  Midland  Works,  SheSield,  vii.  a  ISO-ton 
anvil-block  for  a  steam-hammer.  In  the  center  of 
the  floor  a 

"2  feet  E' 
base,  and  11  feet  6  inches 
tiniated  that  nearly  170  t 
required  to  fill  it.  At  inti 
were  live  furnaces,  and  at  si 
ing  these   commenced   to  l 

tents  into  the  huge  chasm,  and  continued  until 
about  five  o'clock,  when  the  o[>eration  was  declared 
to  be  successfully  completed.  From  four  or  fivi. 
different  points  streams  of  liquid  tire  were  slowlj 
rolling  to  the  edge  of  the  pit,  where  they  fell 
amidat  showers  of  starry  sparks  into  the  vast  mass 
beneath.  A  metallic  rod  was  thrust  through  the  mass 
to  test  its  jjeifect  liquidity,  and,  this  having  been 
satisfactorily  proved,  the  top  of  tlie  pit  was  carefully 
closed,  to  be  opened  no  more  until  the  metal  hat 
cooled,  which  will  probably  be  in  about  leven 
neeks.  The  anvil  is  intended  to  be  placed  in  a 
gun -manufactory  in  the  vicinity.  Tlie  bed  consists 
of  a  first  course  of  great  piles,  which  hove  been 
driven  by  steam-power  15  feet  into  the  solid  ground. 
Upon  these  is  a  thick  bulk  of  oak,  solidly  braced 
and  bolted  together,  and  the  combined  niasa  forms 
the  bed  of  the  anvil.  Only  about  half  a  foot  of 
its  bulk  will  appear  above  ground-  Tlie  l>lock  will 
have  to  sustain  the  blows  of  a  25-ton  steam -hammer 
which  will  be  employe.1  in  forging  600-]jounder  and 
3(iO-i»Hnder  gnna  for  Mr.  Whitworth." 

Mr.  Ireland,  of  Manchester,  England,  has  a  porta 
ble  plant  for  costing  large  anvil-blocks  in  the  posi. 


r  a  ereat  pit  was  dug,  and  in  this  the  mijd 
med,    the  anvil    being    cast  with   its  face 


ins  of  iron  would  he 
rvals  outside  the  shop 
I  o'clock  in  the  morn- 
lour  their  molteu  ci 
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tion  they  an*  to  occupy  on  the  premises  where  they  j 
HIV  to  In*  Mnnni.  He  furnishes  everything  but  the  j 
iron  ami  tht*  hUiit.  | 

"Thi*  plant  UHed  at  Mr.  Beiuemfr's  works  con* 
M!it4*4l  idniply  of  a  cu|iola  4  feet  in  diameter  within  , 
tht?  HniiifC,  ami  1*2  f<*<'t  ileep  to  the  charKing-door,  . 
constructwl  on  thi*  "  upjier  tweer"  principle.      A. 
TN*It  about  2  ftH*t  9  inch**]!  il«*ep  surrounds  the  cylin-  { 
dff  at  alK»ut  7  ftt*t  from  the  ground,  and  into  this  [ 
Mt  the  bl:ut  \n  deliwretl  by  two  lai)^  pil»es,  one 
<»n  either  t«i<Ie.     The  upiier  row  of  tweeni  consists  I 
of  sixteen  orifieeit,  each  alwut  3  inches  in  diameter,  ' 
ranged  e<|nidi!»tantlv  a>K)ve  the  level  of  the  main  = 
supply  ptiN'.s  whicfi  tlischargi*  into  the  lower  nor- 1 
tiotu  of  tiii*  belt.     The  lower  tweers  are  only  four 
in  number,  each  al>out  8  inches  in  diameter,  din-  ; 
IKMM*«l  opiHmite  each  otiier,    but  not  opfioHiU}   the 
main  i»i|M*M.    By  this  means  the  blast  is  very  etjually 
distributnl  thnmgh  all  the  tweent.      At  the  time 
of  our  visit,  this  cu]K>la  was  bringing  down  9  or 
10  tonit  of  iron   jier  hour,  and   Mr.  Ireland   has 
recently  east  an  anvil-bloi'k,  weighing  no  less  tlian 
205  t4»ns  lit  the  Bolt<Mi  Iron  and  Steel  Works,  at 
the   nil*   (»f  25  tons  iter  hour,  with  two  cu|iolas 
preeiiiely  himilar  to  the  one  under  i^onsidemtion. 
The  con  HU  mi  it  ion  <»f  i.*oke  is  ver^*  moderate,  when 
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once  evrrj'thnig  In  well  wannetl  un,  not  greatly  ex« 
(*ei*<ling  one  cwt.  of  coke  |M*r  ton  oi  iron.  A  strange 
ctmtniMt  cxiKtH  Ih^twei'U  such  onerations  as  this  and 
thoM?  in  which  Mr.  Ireland  nrst  engagt*d  in  the 
year  lSiH»,  whrn  hi%  in  common  with  many  other 
foumiens  eonsidcntl  it  a  giMnl  tlay*.s  work  to  melt 
a  simple  ton  of  inm  in  t<*n  lunirs. 

*'  It  in  not  eOAy  to  s«*e  how  the  casting  of  large 
masses  can   U?    more  economically   effected    tlian 
under  this  Nvstem.     The  lining  of  the  cuiwla  Ijeing 
Tvmowd,   it  [a  brought  into  the  c>ondition   of  an 
onlinary  U>il«*r  shell  of  no  very  exci-Hsive  weight,  1 
easily  admitting  of  tranHiN)rt  by  either  mil  or  water.  '• 
Tlie  whol«*  Atfiiir  Ix'ing   «Arri<il  out    by  contract,  ' 
the  manufiii'turvr  is  saV(*<l  an  itnnii*nse  aiiHKint  of  ; 
trou)»Ie  ami  n*siN>nsibility,  while  all  the  oiN'ration.s  ' 
being  comlui'tm   by  tliow  who   j»o«t*ss  a  siMfial  ' 
knowle«lgi>  and  t>x|K>rienc4*  <*f  the  mattiT  in  fiiiml, 
the   U'Ht    D'HuIt.H  are  suiv   tt>   lie   obtained   at   the 
IfA^X  iMis.siMc  outlay.     In  many  castas,  without  thf? 
exintenri"  of  Hueli  a  sv!*t«*ni,  tin*  manufa<>tun*r  would 
fiml  hiniM'If  eoniindleil   to  iTiM-t  a  cupola  of  lar^ 

dimensions  for  which,  the 
bl«M'k  on(*<>  cast,  he  would 
have  no  further  ust;."  — 
LoniUm  K'i/in'>r. 

2.  In    the    Knidley  car- 
tridge (Fig.  272)isanf/«ri7-  | 
plate  A  which   is  held  in 
|»ositioii    by  a   shoulder  (^ 
on    the   capsule.     On    the 

plate  is  a  nipple  which    holds   the  |M*nnis.<iii>n-e.tp, 

and  the  latter  is  exploded 
bv  a  blow  on  the  n-ur,  de-  ■ 
liveretl  by  the  n»>*u'  of  the  | 
gun-ltH-k.    H  is  the  bullet 
D'tainjil  by  spinning;  down 

th«'  eilp*  of  the  r.ipsuli'. 

3.  \  little    |M'iim>n   on 
the  end  of  a  laiiei-. 

An'Til-cut'ter.     A 

shears  o|M>r:ited  by  a  }»|ow 
<»f  a  hammer,  for  the  use 
of  blarkftmiths. 

The  b»wer  rutter  is  u]»on 

one  end  of  a  lever  whose 

other  enil   is  el»'Vate«l   bv  a 

Anril-Cutur.  ^V™!^   t*'   <»1»*'"    the   jaws. 


A 


O 


f 
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The  jaws  are  closed  by  a  blow  of  tlw 
the  ou  er  end  of  the  lever. 

A-ortlo  Com-prww'or.  An  intlmmfliit  far  ex- 
pressing the  aorta  to  limit  the  flow  of  blooA  Ami 

thence  to  the  divided  femoral  aiteiy  in  cmm  if  wah 

Sutation  at  the  hip  joint.     See  Smrgmm  Ommd 
Unmess  JUportt  Circular  No.  7. 

Ap^er-tnre.  1.  {ArckiUdurt.)  AnofMBl^iia 
wall  or  ]Mirtition,  for  a  window,  door,  reatihtkm,  or 
to  form  a  recess. 

The  sides  are  javiht. 

The  top  is  the  head,  or  linUi. 

The  bottom  is  the  sOI,  or  thrttMd. 

2.  {Optics,)  The  orifice  in  the  end  of  a  telampe 
or  other  optical  instrument  throng  which  ^tfm  «• 
ters.  The  diameter  of  the  exposed  portioB  of  the 
object-glass  ;  as,  "  6-inch  aperture." 

Ajphlo-prn'tio  Itmmp,  Literally,  Jbmdem,  A 
lamp  in  which  the  wick,  of  pUtinum  wire.  Is  kfpc 
constantly  n*<i-hot  by  the  slow  combustion  of  ako- 
hul,  heate<l  by  the  wire  itself. 

A'pi-n-ry.  A  place  where  bees  are  kepL  It  gen- 
erally assumes  the  form  of  a  house  forming  a  eon* 
mon  shelter  for  the  hives,  but  in  some  eases  the 
hives  are  more  closely  associated  and  fonn  a  ofaHter 
of  families,  occupying  a  bee  ''palace.'*  This  is  fre- 
quently an  ornamental  structure  with  a  nnmhcr  ef 
a|Nirtmentsfor  brood  comli,  and  outlyinc,  RBovalilt 
box(*s  for  containing  surfdus  honej.  The  interior 
has  provision  for  ventilation  by  gauie-lincd  tnbci^ 
and  the  tortious  communicate  b^  ducts»  or  by 
holes  in  the  partitions.  Pro^'ision  is  made  lor  port- 
ing off  certain  ]>ortion8  which  are  mnorable  with 
their  tenants  and  provisions  to  form  a  nnclcoslbr 
another  cluster  of  families.  The  intention  of  the 
iNt'-iHilace  arrangement  has  been  to  flire  the 
the  advantage  of  combined  effort  and  at  the 
tinH'  prevent  natural  swarming  by  «wk»«g  colonlBi 
removable.  Kx|M'rience  indicates  that  they  ran 
Well  for  a  season  and  then  dwindle,  becounog  a  ynj 
to  their  natural  enemies,  among  which  the  mart 
fatal  is  the  liee  moth.  I  ndiridual  families  are  com- 
{laratively  short-lived,  and  mo<leni  apiarists  have  oh- 
taine<l  su<-li  a  command  over  the  fraternity,  that  the 
families  iiuiy  lie  divided  at  pleasure,  with  a  fronnon 
ry  ami  success  de|M'ndent  upon  the  resoorem  of  the 
lN*eH  for  food  and  the  Milubnty  of  the  season,  ainayt 
liearing  in  miml  the  tribal  economy  of  the  ben^ 
which  nijuires  the  presence  of  a  qneen. 

In  some  |NirtM  of  the  world  the  apiary  consists  of 
a  collection  which  are  formed  into  a  village  with 
avenues.  Thev  an-  sheltered  in  winter-qnaitcn,  tai 
oil  the  approa<-b  of  spring  are  carried  oat  to  fcror- 
aole  lo<>alities,  when*  they  work  during  the  honey- 
making  M'ason.  This  is  esjiecially  the  case  on  oomt 
p'lrts  of  the  continent  of  Kurope,  where  bee-kecninc 
i.s  systeniati2ed  and  followed  as  a  regular  bnoeh  si 
industry,  the  aim  l)eing  to  glean  the  faTorable  toii- 
ttiry  of  all  the  UH*-sup}K>rtitig  nutriment. 

Fig.  274. 
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The  devices  in  ftpiaries,  not  conBidering  thoa 
tDgiiig  to  liivea,  which  are  considered  separately 
lee  Bkehive),  ore  for  veatilation,  protection  asainat 
tonus  'and  depredators,   and  for  housing  during 

In  the  compound  hive  (Fig.  274)  the  apartments 
re  associaled  side  by  aide  in  an  outer  case,  anil 
aunicata  with  each  other  laterally,  and  each  wil 
eraovftble  honuy-box  abovu.  This  is  an  illustr 
f  the  lateral  artangemeut  ;  othets  are  asaociated 
■ertically. 

In  Fig.  275  is  shown  another  fonn  of  apiary 
rhose  "  piguon -holes "  are  occupied  by  drawers 
rhich  are  luterchangeable   and   mode  to  commu' 

Fig.  276. 


he  whole 


lors  inclose   the   front,  and 
li  a  pillar  to  ;  ' 

.__    _.    ,    Ventilating   arrangements 

re  made  in  Clie  interior,  the  ramifications  extending 
J  the  pockets  which  contain  the  drawers  forming 
he  apartments.  An  ornamental  character  ia  given 
9  the  whole  to  make  it  an  agreeable  object  in  a 
ower  or  on  a  grass  plat. 
Another  bee-palace   has  a  frame  on   which  tlie 
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hives  are  aupportod,  shelves  for  honey-boxes,  doors 
for  examination  or  change,  and  an  enclosing  shed 
above  for  protection  from  neat  and  wet.  The  lower 
part  of  the  ease  has  inclined  sides  and  a  fallbg  door 
at  bottom  for  the  discharge  of  olfal. 

In  Fig.  277  the  motlia  and  grubs  falling  from  the 
hives  are  directed,  by  the  intlined  sides  oF  the  lower 
portion,  into  the   trap  beneath.     The   trap  has  a 

Fig.  «T. 


funncl-ahaped  conductor,  a  perforated  diaphragm, 
and  a  detachable  bottom  by  which  the  inaects  and 
oRal  are  removed.  Additional  apartments  for  the 
extension  of  room  are  added  above  and  on  the  aides, 
and  admittance  to  them  is  alforded  as  rei[uired  by 
withdrawing  the  slides  which  command  the  ducts  oT 
communication. 

Fig.  27S  shows  a  hive  which  has  a  sunken  hatch- 
Fig.  276. 
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way  in  tb<*  e4*nt4^r,  extending  into  a  pit  so  as  to 
bring  the  floor  of  the  hive  about  on  a  level  with  the 
snrfao;  of  tht>  ground.  The  walls  and  ceiling  are 
double,  and  liave  a  layer  of  non-conducting  material. 
A  central  chimney  removes  the  vitiated  air,  and  reg- 
ikten  detennine  the  adniission  of  air  to  eiurh  hive  m 
the  group.  It  is  MipiM>rte4l  by  ]>o»ts  which  rest  in 
cupH  of  wattT  to  i>n>vent  acc«'}ftH  of  ants  ami  mice. 
The  devici>s  luive  |Mirticulur  referennr  to  means  for 
maintAining  an  even  tempeniture  ;  the  doulde  sides 
and  non*condu<'ting  material  oltotructing  the  })as- 
sagir  of  heat  outwanl  in  winter,  and  also  moderating 
the  effect  u|ion  the  1m*cs  of  the  summer  heat  strik- 
ing U]ion  tlu*  sidfA  of  the  hive.  The  eijuality  of  the 
temi>erature  is  also  conserved  by  the  nearness  of 
the  ground,  whih*  ^trovision  is  niaile  for  removing 
effluvia  or  corrupt  air  which  might  accumulate  in  the 
|iit. 

Apla-natlc  ZaenB.  A  lens  constructed  of  dif- 
ferent metlia  no  as  to  cx>rrect  the  une<(ual  refrangibil- 
ity  of  the  different  rays. 

The  objet-t  to  U'  attaine<l  is  that  rays  fMirallel  to 
the  axis  of  the  lens  or  diverging  friMn  a  jioint  on  iti» 
axis,  after  |Kisstng  through  it  and  suffering  refrac- 
tion at  its  surfa<'e,  shall  i-onvergi'  to  a  single  jiuiut, 
the  tnif  fiM-UK.     Se<'  AriiRoM.\Ti<'  Lkxs. 

A-pol4on'i-COn.  A  large  chamUT-organ  played 
by  kev-UurdH  or  by  lurrels,  and  exhibited  in  Ijou- 
don  some  years  Kince.  It  was  constructed  by  Flight 
and  Kobinson  in  1817.  It  Iiad  I.INK)  pifies,  45  sto|w, 
5  key-boards  and  *J  )Kirn*ls.  The  number  of  keys 
acted  U|Km  by  thf  cylinders  was  250. 

Ap'o-me-bom'e-ter.  An  instrument  for  measur- 
ing bights,  invented  by  a  Mr.  K.  Millar,  and  niauu- 
facturvtl  in  Ixmdon. 

The  apomecometer  is  constructtHl  in  aivonUnce 
with  the  principles  which  gi>veni  the  tiextant,  viz.  : 
As  the  augltfs  of  ineidence  and  n*Heotion  an*  &]• 
ways  «*i|ual,  the  rnvH  of  an  object  U'ing  thrown  on 
tin*  plane  of  one  mirnir  are  from  that  renectinl  to  the 
plane  of  another  minx»r,  tliereby  making  both  ex- 
tremes of  the  vertical  higlit  coiiu-itle  exiu-tly  at  the 
^aule  ]N)iiit  on  the  horizon  glass,  .w  that  by  me.is- 
uring  the  Isun'-line  we  obtain  a  result  eijual  to  the 
altitude. 

The  eyr  of  the  oliM'rver  when  in  position  will  b** 
at  the  lowfreinl  of  the  hy|H>tei)ns4%  and  the  summit 
of  the  objwt  at  the  otlier.  Keeping  the  line  of  VIH- 
ion,  whii-h  fonns  the  Ulh*,  exactlv  horizimtal,  the 
oliMTVer  :ippn>:iches  the  objirt  till  the  images  roin- 
t'itle,  wlirn  the  l»tts«'  wiU  agnt'  in  length  with  the 
|ier|»eii(lirular,  and  the  measured  length  of  the  for- 
mer will  give  the  hi'.!ht  of  th<'  latter. 

A'poph'y-ges.  .V  UK^Kling  of  a  nuinded  concave 
form.     S«'«»  MMi.i»iN'«i. 

A-pos'tle.  {\tnifirnt.)  A  knight-head  or  Im»1- 
lard-timlNT  when*  httWs«Ts  and  heavy  rojH's  are 
lielaycil. 

A-pOS'tro-pbe.  .\n  rlevattti  comnm-sliaiM'd  jioint 
D.  to  indieate  an  abbreviation,  jis  **  don't '  for  **<lo 
not  "  :  t«»  mark  the  phiral  of  figures  or  letters  uswl 
aA  wurds,  ON  •*  twti  20\"  *»  the  fimt  larks  A'.h"  ;  or 
t«»  in.irk  tin*  iKViwssivf,  as  **  lago'M  tri«k." 

Ap'pa-ra'tus.  1.  A  s*'i  of  tinds  or  impleiueuts 
for  a  given  tluty,  exiM>riniental  or  i>|i»*nitiv«'. 

2.  \  eomplt-v  instrument  t»r  applianei*,  mei-lian- 
leal  or  chemical,  fur  a  ^JM•<■ilic  aetioii  or  oi»eni- 
tion. 

8.  {Xiiufiril.)  A  shiirH  war  n{uijiage  and  ani- 
luuiiition. 

Ap-par'eL    1.  IV^ly  rlothing. 

2.  i.Vifi//i<-if/. )  The  nuists,  rigging,  sails,  and 
other  gear  of  a  vrswl. 

Ap-pend'a-CPBA.  iShi/tfiuihltHtj.)  Helatively  small 


portions  of  a  veisel  projecting  h&fvmd  tht 
shape,  as  shown  by  the  croM-tectioiia  and 
tions.    These  parts  nnudly  oonaigt  ol^  — > 

The  keel  below  iU  rabbet.  ^ 

Part  of  the  stem  and  stem-poit. 

The  rudder,  rudder-|i08t,  and  •crew  (if  anyl. 
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These  volumes  are  ealcnlated  separately 
to  the  main  iwrt  of  the  displacement. 

Ap'ple-oor'er.  Many  of  the  apple-pucn  kttt 
attoclnnents  for  dividing  the  fruit  into  giuuta%  or 
still  more  minut«>ly  ;  in  some  casern  tne  ap|ife  li 
j  pushe<l  from  its  initialing  fork  against  ■  mttlnf  tahr 
,  with  radial  knives,  the  tube  receiving  the  core  and 
the  knives  making  the  division.  A  deriee  for  c«* 
ing,  slicing,  and  stringing  fruit  is  shown  in  F|g. 
279.  The  fruit  is  placed  above  the  coring-tnbe  and 
its  radial  knives,  and  is  prosaed  down  opon  tfe 

Plff.Si9. 
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same  by  a  nlunger  whose  central  part  pnieeta 
ciently  to  iirive  the  core  into  the  tnbe.  llie  qw- 
ters  are  i)resse<l  upon  sharp  plates  which  enter  thf 
fruit  a  snort  distAntre,  and  are  the  means  of  Intiada* 
<'ing  strings  which  depend  from  the  said  platca ;  thf 
successive  piet!<*s  push  their  i>red- 
ecessors  off  the  jtlates,  and  the 
pitres  are  thus  strung  and  sua- 
|»endc<l  until  a  sufficient  <|uan- 

I  tity  is  gathered.   The  strings  are 

I  then  removed  and  empty  ones 

,  attached. 

Fig.  280  is  an  example  of  an 
implement  consisting  of  a  tnbe 
or  circular  cutter  of  sheet  metal, 
slightlv  taiM'ring  fnsn  the  cut- 

'  ting  (Hig(>,  and  with  four  or  more 

;  i-udial    cutters   projecting  from 

,  its  <'ircunifen*nce.     The  (*entral 

1  plunger  Hervi*s  as  a  guide  in  ap- 
plying the  implement,  and  is 
aften^anls  the  means  of  ejecting 

the  vOTi'. 

Ap'ple-par'er.  Tliis  is  an 
ingenious  .Vnierican  devii*e,  and 
rn'ated  mingli'il  emotions  of  ad- 
niinition  and  amused  surprise 
when  it  was  intnsluced  into  Eng- 
land; thedateisnotmuemberect 
but  it  was  referred  to  as  a  novelty 
alvout  1840.  Theiv  an*  now  over 
eighty  |NLtents,  which  a|ipear  to 
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agree  in  one  respect,  that  is,  the  rotation  of  the  fruit 
on  the  end  of  a  fork.  The  operation  requires  two 
■notions,  whirh  vary  in  the  dilfereut  machines. 

1.  The  cutter  describes  A  semicircle  in  the  plane 
of  the  axis  of  the  fork  while  the  fruit  is  rotating,  so 
that  it  may  n'move  a  paring  from  the  stem  to  the 
blossom  end,  foUoH-ing  the  rotundity 

of  the  fruit. 

2.  An  oscillatory  motion  is  given 
to  the  fork,  whoEe  stock  describes 
an  arc  in  thu  plane  of  its  length, 
presenting  the  rounded  surfare  of 
the  rolatingapple  to  the  knife,  which 
cats  a  continuous  [isring  from  the 
fruit,  from  the  stem  to  uie  blossom 

The  first  patents  recorded  are  those 

of  CoATKB,  1803,  snd  CuinTENDEN, 

180B:  Cati-^s  added  the  <iuartering 
in  1810.  The  Patcnt.OJIice  records 
perished  in  the  lire  of  1836.  We 
find  that  in  Mitchel's  patent,  April 

13,  1838,  the  tirst  granted  after  the 

fire,  that  the  knife  was  operated  by 

hand  while  thu  frnit  was  impaled 

upon  a  fork  which  was  rotalf  d  by 

gearing.     The  pared  apple  was  then  pushed  througl 

an  opening  with  n  cruciform  knife  arrangement,  bj 

which  it  was  quartered. 

tU-  S81- 


APPOINTMENTS. 


by  gear  connection  with  the  hand-crauk  shaft.  The 
knife  returns  sutoraaticBlly  to  the  place  of  com- 
mencement after  making  its  effective  sweep. 

In  Fig.  283  the  rotation  of  the  fork  is  obtained 
by  one  motion  of  the  hand  in  an  arc  of  a  circle,  the 
smaller  cog-wheel  on  the  main   shaft  gearing  into 


Wg.  288. 


aek  and  moving  the  tatger  CMt-wheel 
-  pinion  on  the  fork-shall.  The  par- 
ts stock  have  no  motion  on  each  other. 


lade  to  the  apple  while  following 
vexity  to  some  extent.  The  work  is  not 
oughfy  done  on  the  ends  na  by  later 
which  a  positive  semicircnlor  sweep  is  given  «■  uic 
fruit  or  knife.  The  si  icing- knife,  which  follows  the 
Hirer,  cuts  the  ajiple  into  t^  spiral,  leaving  a  cylin- 
driralcore-pir'centtachedtotherork.  In  alaterms- 
cliii^e,  cams  on  ihu  main  und  an  intermediate  wheel 
conibine  to  oscillate 
Rs.283-  Brack,  which  sweeps 

the  paiing-knife  al- 
ternately from  the 
stem  to  the  calyx  of 
one  npple,  and  in  a 
contrary  direction 
on  the  next.  The 
device  is  attached  by 
a  clamp  to  the  table. 
In  Fij[.  282,  the 
apple  is  impaled  on 
the  revolving  fork, 
and  the  knife  is  made 
to  sweep  around  au- 

platform  is  revolved 


the  curved  i 

which  runs  the  pinion  o 

ing-knife  and  its  stock  hi 

but  have  such  a  pmgresaive  and  rotary 
movement,  that,  as  the  apple  is  revolved,  the 
knife  will  pass  from  the  stem  to  the  blos- 
som end  of  the  apple,  nnd  adapt  itself  to  the 
varying  form  and  inequalities  of  the  frait 
being  pared.  The  knife  ts  aiilomatically 
moved  away  from  the  fruit  after  the  effective 
aweep,  and  resumes  its  operative  positiou 
when  returned  to  the  starting-point. 

Ap'ple-qiiarter-er.  An  implement  for 
dividing  apples  into  quarters. 

A  wooden  plunger  is  pressed  down  upon 
the  apple  placed  on  a  central  point,  and 
forces  it  between  the  four  knives.  In 
another  form  it  is  a  coring-tube  with  four 
radial  wings. 

Fig.  284, 


ApTlt-Q- 


Ap'pU-ca-tor.  A  surgical  instrument,  of  fnnu 
and  proportions  adapted  to  its  apecilic  uses,  for  aji- 
plying  cRiislic,  n  tent,  or  other  application  to  a  deep- 

Ap-polnt'menta.  1.  {Ptnrmal.)  Accoutennents 
other  than  arms  and  ammunition. 

(Savat.)     The  furnishing  or  equipment  of  a 


APPROACH. 

Ap'ivoaoh'.  In  r  miliuiy  «en««,  either  n  roate 
by  which  a  fort,  fortiflrd  town,  or  otiier  military 
position,  niay  W  aminMchdl  for  the  purpose  of 
attack  ;  or  llip  tKnch  or  pn>t«cteil  roaJ  conslnictnl 
by  the  hi-sii'?ern  for  conveying  ordnance,  ammuni- 
*'""  -"''  "totvd,  or  for  nmrchiiig  lioilicit  of  ""■"  *"  "' 
illdx ;  in  the  latter  ease  a, 
excavations,  with  the  earti 
from  thruvn  up  as  an  einlHuiknicnt  on  the  Mi  ... 
jKificd  to  the  enemy's  shot,  or  they  may  be  fomieit  of 
siinil-baiCH,  ftahious,  fascines,  or  nnythinf:,  in  «liort, 
whii'h  will  atop  a  cannon-boll.  The  works  of  this 
iiinil  eonstniettii  ilurinit  the  Mt'Jte  of  SElmstonoI  in 
1854  anil  1855  arc  prolmlily  without  a  parallel  in 
moileni  history,  if  inderd  they  were  ever  eijuulled  in 
the  historj'  of  hie^^.  They  embraced  seventy  miles 
of  sunken  trenehea,  itn<1  no  ha*  than  sixty  thousand 
fascines,  eighty  thousand  gahionx,  and  one  million 
snud-lutf^  were  employed  to  protect  the  men  working 
in  the  trenches  and  at  the  dilTrrent  batteriea. 

A'pran.  1.  A  tioard  or  linthur  whieh  conducts 
material  over  an  opening  ;  as,  the  grain  in  a  Hejinm- 
tor,  the  ore  in  a  biulille  or  ffninr,  I'te. 

2.  The  Bill  of  «  window  or  a  dock  entrance. 

8.  The  Iloor  of  a  linl-hiii.     See  Canal  I.wk. 

4.  A  It'aden  plate  over  the  vent  of  n  gun. 

G.  A  leathern  covering  fur  tlie  legs  of  the  |>erson 
oceupving  the  driving-seat  of  a  vehieh-. 

e.  Tlie   ]>iece   that  hulda  tlie   cutting  tool  nf  a 


8.  ISh  ipbiiUding. )  A  timlier  within  the  stem  of  a 
vessel  in  prolongation  of  the  rf<»r<7wooil.  It  strength- 
ens the  stem,  nn<]  affonl-i  wood  for  the  rece|>tioti  of 
the  plnnk  of  the  bottom  and  the  beets  of  the  fore- 
most titiibets.     Si'c  Ktkm. 

A'pron-pieo*.  {CarjKiiiry.)  A  liorizonlal  piive 
sup|>orling  the  upper  ends  of  the  taTnag-:-iikix3  or 
Tougk-Mria'it  of  a  wooden  stairciLse. 

A  pilrhiitg-fiieet.  The  oirriagr.  which  supjiortB 
the  sli>jn  is  pilthfd  or  slantnl  against  it. 

Apse,Ap'>U.  {An-hil'tliirt.)  a.  The  arched 
roof  of  a  him«',  room,  or  oven. 

b.  The  doiniil  svmieircular  or  polvgonal  termi. 
nation  uf  the  choir  or  aixles  of  a  chureli,  where  the 
altar  was  pla.-.-.!  aiirl  where  the  elergj-  sat,  in  Gothie 
const  ruet  ions. 

A-oiu'll-ani.  A  x'easel  containing  mlt  or  frewh 
watiT  lu  which  living;  siiei-iinens  of  aquatic  aniinnia 
uni!  pliiolH  an'  mainiiiitied ;  Minetioiea  calliil  I'le'i- 
rima  or  rt'/i"!  riniriuui.  Fn«n  the  earliest  times 
aninmls  liviii;;  '»  w.tter  have  Im-n  ke|>t  alivi^  in 
Hnall  vesHeU  fur  exhiliitiuii  or  transjKirtatiun  by  fn'- 
uneiilly  elianf(ing  the  water,  yi't  it  ih  onlv  aini'i-  tln' 
nm-of  mmb'rn  ehemUtrv  and  phy^iot■lOT  tfiat  the  true 
lirinci]dea  of  the  aiiuariuni  have  lai'iidisruviTeil. 

As  the  air  •-onlain.'.l  in  the  water  is  breuthi'.l  l.y 
thi-  aniinaU  and  Ihm'S  itx  vitality,  tin-  n-w1liug 
KOM-ous  pnahiel  Ui-oini-s  doleti>rioaa  mid  must  Ih' 
reiuove.!  :  this  is  tin-  offiii-  i^  the  plants  in  thi' 
inwleru  Hi|uariuni :  tluw  rentrw  the  oxyiien  and 
alMtrai-t  the  rxems  of  ntrhonie^i-id  giis.  tlx'ir  fun<'- 
tioti  ill  the  Knl<ai|iiiiniH  i-<~,^atioii  U'in;:  Miuilar  to 
tlint  iR-rfumml  by  the  onlinary  terri->iri!d  tbint. 

Itut,  luiiidea  ll'ie  nniiiiahi  and  plants  i)roiierly  iiro- 
]iorti«iu-<l  to  i-aeh  other  lu  ni.iinliiin  the  unJIiirm 
eun)a>><itiou  of  the  air  in  tin- water,  it  has  I>h-ii  fimnd 
'  to  add  certain  aniinabi  whieb  fml  ou  <le- 
K  vegetalilr  matter  and  art  as  the  M-avm- 
uera  in  this  e>aniuuiiity  ;  sueh  an- the  various  »|iei.ieK 
iif  midlusi'ous  unijnHl's  ns  the  snails,  rti-.  It  U  of 
iiiifiurtaDii:  to  guard  agaiuit  tla-  pre[>onderjuce  of 
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animal  life,  for  an  excesa  of  siifinak  orcr  i^nki 
given  spscf  will  disturb  the  balmnve  ami  IcMltothc 
dcBtruetion.  The  demonstration  of  thc«  i  iiijiiw 
is  duo  to  R.  Warrington,  1650.  In  come  east*  tio* 
the  supply  is  continuous,  the  freah  water  nuBBHi 
healthy  condition  ;  and  the  same  effect  ha*  iaa  » 
taineit  by  a  sueeeasion  of  bubbles  of  air  intm^a^ 
into  and  ascending  through  tlie  water  to  m  ' 
the  natural  eiiuilibrium  itestro.vod  by  the  i 
breathing  therein.  Agitation  of  the  water  mdia 
the  same  results  more  or  less  perfectly,  bni  tlietfa 
is  nut  so  pleasing  unless  it  be  introduced  with  aiar 
devices  or  machines,  such  aa  paddlis,  wheels,  dk 
or  moving  automatoua  which  rei|ujr«  a  wappi^  i 
water  to  make  them  constant. 

In  1849  S.  B.  Ward  prrw  sea-weed  In  artfri 
„. — ....     .1  — it  aiiuanum,  one  hundnd  and  Sj 


sea- water. 


feet  long  and  thirty-six  fei-t  n-ide,  w 
IMO  in  th<'  .lanlin  irA'cUtiintiun  in  Pnria  b}-  AHM 
Lloyd  of  l,ondou.  The  same  (,'ontle'inan  erected  i 
niAE'liliei'nt  aquarium  in  Hamburg. 

Fig.  S.'Oi  shows  an  arrangement  for  the  intradic- 
tion  of  air  for  the  reviviRcatJon  of  the  water.  It  ii 
an  air-forcing  aptmratus  consisting  of  an  inreiW 
weighted  vcitsel  wliose  clges  are  sulHucrged  in  tht 

Fig  mi 


AQUATIC   BOX. 
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^    forces  air  through  the  flexible  pipe  into  the  afjua- 
■•    num. 

'i         The  afiimrinni  of  the  Paris  Exposition  was  a  re- 
'•     markable  success,  and  has  given  rise  to  much  more 
t     ambitious  stnuturcs.     The  aquarium  of  Brighton, 
fe     England,  for  instance,  occupies  ground  715  iPeet  in 
it     length,  with  an  average  width  of  a  hundred  feet. 
t      The  aquarium   prom»r  is  divided  into  three  corri- 
^,      dors.     The  first  is  divided  again  into  nineteen  bays, 
i      which  are  roofed  over  with  bricks,  groined  vaulting 
i      of  red  and  black  alternating  with  red  and  buff.    The 
r      arches,  ribs,  and  bosses  are  of  Bath  stone.     The  ex- 
\      treme  length  of  the  corridor  is  broken  most  etfec- 
I       tively  by  a  central  square  55  by  45  feet,  the  groined 
vaulting  fonning  a  sort  of  cloister  around  the  square, 
while  tlie  central  portion  is  covered  with  an  elabo- 
rate ornamental  iron  roof,  partly  glazed  with  antique 
colored  glass.     The   tanks  are  arranged  on  either 
side,  twcntv-eight  in  number,  averaging  in  size  from 
11  X  20  feet  to  55  x  30  feet.     The  whole  front  work 
of  the    tanks   is  of    Portland  stone,    ornamented 
with  appropriate  devices  of  fish,  shells,  marine  mon- 
sters,   and   acpiatic  symbols.     These   fronts  are  in- 
closed by  pljite  glass  of  great  thickness,  secured  to 
the  stonework  by  wateniroof  cement.     The  area  of 
water  surface  visible  in  tne  rear  of  the  glass  is  9  feet 
wide  by  5  feet  deei).     The  light  of  the  corridors  is 
only  transmitted  tnrough  the  water,  thus  affording 
to   the  visitor  the  sensation  of  being  under  water 
without   the   inconvenience  of  a  wetting.     At  the 
eastern  extremity  of  this  coiridor,  which  is  220  feet 
in  length,  the  visitor  finds  before  him  the  entrance 
to  a  fine  conservatory.    This  entrance  is  at  the  junc- 
tion of  the  first  and  second  corridors  ;  the  latter, 
running  north  and  south,  fonns  right  angles  with 
the   first   corridor.     The   cons(*rvatory  is   160   feet 
long  by  40  feet  wide  and  30  feet  high.     The  orna- 
mentation of  this  apartment  is  in  keeping  with  that 
of  the  other  parts  of  the  building.     It  is  chiefly  in- 
tended for  a  sort  of  subterranean  promenade,  and  is 
ornamented  with  plants,  ferns,  small  ac^uaria,  etc. 
Corridor  No.  3,  which  is  approached  from  No.  2,  is 
of  the  same  length  as   the   conser\'ator\',    contains 
twenty  tanks,  some  for  fresh-water,  others  for  salt- 
water'fishes.     At  the  end   of  this  corridor  are  the 
engines   and   the   store  tanks,  boiler,  retiring  and 
naturalists'  rooms,  and  another  flight  of  steps  lead- 
ing to  the  terrace. 

The  water  for  the  tanks  is  supplied,  by  means  of 
pumps,  from  reservoira  beneath  the  floor  of  the 
building  ;  and  by  an  aiTangement  of  pipes  and 
pumping  the  water  is  kept  constantly  m  motion 
throughout  the  aquarium. 

The  whole  cost  about  $  250,000. 
A-quat'ic  Box.     An  accessory  to  the  microscope 
in  the  form  of  a  shallow  glass  cell  in  which  algae  or 
animalculie  are  placed  for  observation. 

A'qua-tint.  A  peculiar  style  of  engraving  on 
metal  said  to  have  been  invented  by  St.  Non,  a 
French  artist,  about  1662.  Othenvise  stated  to 
have  been  invented  by  Le  Prince,  Metz,  1723. 
The  process,  briefly  described,  is  as  follows :  A  sur- 
face of  resin  is  spread  upon  a  jwlished  plate  in  such 
a  manner  as  to  leave  innumerable  little  interstices 
between  the  resinous  particles.  This  surface  cov- 
ering is  called  a  graund,  and  "may  be  made  in  two 
ways,  —  the  dry  process  and  the  solution  process. 

The  dry  process  is  perfonned  by  dusting  over  the 
very  sligntly  greased  surface  of  the  plate  a  shower 
of  finely  powdered  resin.  The  surplus  having  been 
remove<l  ny  tapping  the  plat^,  which  is  held  in  a  re- 
versed position,  the  particles  are  caused  to  adhere 
to  the  plate  by  warmnig  the  latter  over  a  lamp,  or, 
what  is  much  better,  the  moderate  diffused  heat  of  a 


piece  of  burning  paper.  In  the  interstices  between 
the  particles  of  resin  the  plate  is  exposed  to  the  ac- 
tion of  acid,  of  which  presently. 

The  solution  process  consists  in  dissolving  the 
resin  in  alcohol  and  flooding  the  plate  with  it,  allow- 
ing the  liquid  to  run  off  ;  a  film  adheres  to  the  plate 
and  cracks  in  drying,  leaving  innumerable  fine  fis- 
sures where  the  plate  is  exposed. 

The  design  is  now  placed  on  the  "ground,"  or  it 
may  have  been  previously  etched  in ;  the  latter  is  now 
preferred.  A  wall  of  wax  being  erected  around  the 
design,  it  is  flooded  with  dilute  acid,  as  explained 
under  Etching  (which  see).  For  copper  plate, 
dilute  nitrous  acid  is  used  (acid,  1  ;  water>  5).  For 
steel,  dilute  nitric  and  pyroligneous  acid  is  used 
(nitric  acid,  1  ;  pyroligneous  acid,  1  ;  water,  6).  As 
soon  as  the  lighter  tints  ai*e  sufliciently  bit  in,  the 
acid  is  removed  and  the  plate  washed  and  dried. 
The  light  portions  being  sU>ppcd  oiU,  that  is,  covered 
with  Brunswick  black  to  protect  them  from  farther 
action  of  the  acid,  the  latter  is  again  applied  for 
the  .second  tint,  and  so  on.  The  delicate  gradations 
are  obtained  by  Jloodivg  and  feathering^  which  are 
nice  technical  operations,  requiring  skill  only  at- 
tained by  practice,  and  for  a  description  of  which 
we  cannot  spare  room.  This  is  a  cheap  and  eflec- 
tive  mode  of^  engraving,  and  is  not  estimatetl  at  its 
proper  value.  The  ettect  produced  is  like  a  drawing 
in  india  ink. 

For  different  grounds  the  resin  is  more  or  less 
diluted ;  the  greater  the  dilution  the  finer  the  ground, 
that  is,  the  more  delicate  and  numerous  are  the  in- 
terstices in  which  the  acid  acts.  A  different  ground 
is  also  obtained  by  a  change  of  ingredients.  Ber- 
gundy  pitch,  mastic,  frankincense,  and  other  resins, 
give  various  patterns  of  grounds,  so  to  speak. 

Aq'ue-duct.  A  conduit  for  the  conveyance  of 
water.  More  paiticularly  applied  to  those  of  con- 
siderable magnitude  intended  to  supply  cities  and 
towns  with  water  derived  from  a  distance  for  do- 
mestic purposes,  or  for  conveying  the  water  of  canals 
across  rivers  or  valleys.  Pocock  describes  one 
erected  by  Solomon  for  conveying  water  from  the 
vicinity  of  Bethlehem  to  Jerusalem.  This  was 
formed  by  earthen  x>ipes  about  ten  inches  in  diame- 
ter, encased  with  stone  and  sunk  into  the  ground, 
and  would  seem  to  have  conformed  to  \i&  inequalides, 
indicating  a  more  advanced  state  of  hydraulic  engi- 
neering in  Solomon's  time  than  is  commonly  sup- 
posed to  have  been  possessed  by  the  earlier  Romans, 
who  were  justly  famed  for  their  works  of  this  kind, 
which  have  never  been  surpassed  in  strength  and 
beauty. 

The  earliest  account  of  anv  aqueduct  for  convey- 
ing water  is  prolmbly  that  which  is  given  by  Herodo- 
tus (who  was  bom  484  B.  c).  He  describes  the 
mode  in  which  an  ancient  aqueduct  was  made  by 
Eupalinus,  an  architect  of  Megara,  to  supply  the 
city  of  Samos  with  water.  In  the  coui-se  of  the 
aipieduct  a  tunnel,  nearly  a  mile  in  length,  was 
])ierced  through  a  hill,  and  a  channel  three  feet  wide 
made  to  convey  the  water. 

The  fii"st  of  the  Boman  aqueducts  (Aqua  Appia) 
was  built,  according  to  Diodoms,  by  Appius  Clau- 
dius, in  the  year  of  the  city  441,  or  312  b.  c.  The 
water  which  it  supplied  was  collected  from  the 
neighborhood  of  Frascati,  eleven  miles  from  Kome, 
and  its  summit  was  about  one  hundred  feet  above 
the  level  of  the  city. 

The  second  ( Anio  Vetus)  was  begun  forty  years  after 
the  last-named,  by  M.  Curius  Dentatua,  and  fin- 
ished by  Fulvius  Flaccus  :  it  was  supplied  from  the 
country  beyond  Tivoli,  forty-three  miles  distant. 
Near  Vicovaro  it  is  cut  through  a  rock  upwanls  of  a 
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mile  in  length,  in  which  pftrt  it  is  five  feet  high 
and  four  feet  wide.  The  water  of  this  aqueduct 
waa  not  good,  and  therefore  only  used  for  the  moat 
ordinary  purposes. 

The  third  (Aqua  Martia)  was  supplied  from  a 
fountain  at  the  extremity  of  the  mountains  of  the 
Peli^i.  The  water  entered  the  city  hv  the  £s- 
qnilme  CSate.  This  aqueduct  was  the  work  of  Quin- 
tus  Martins,  and  hail  nearly  seven  thousand  arches 
in  a  course  of  thirty-nine  miles. 

The  fourth  (Aqua  Tepula)  was  supplied  from  the 
vicinity  of  Frsscati. 

The  fifth  (A()ua  Julia)  was  about  six  miles  long, 
and  entered  the  city  nt«r  the  Porta  Esquilina. 

The  sixth  (Aqua  Virginia)  was  constructed  by 
Agrippa  thirteen  vean  after  the  Julia.  Ita  summit, 
in  the  territorv  of  Tusculum,  was  about  eif^t  miles 
from  Rome,  which  it  entered  by  the  Pincian  Gate. 
This  water  still  bears  ita  ancient  appellation,  being 
called  Acqna  Vergine. 

The  seventh  (Aoua  Alsietina,  called  also  Augusta, 
from  the  use  to  which  Augustus  intended  to  apply 
it  for  supplying  his  Naumachia)  was  brought  from 
the  lake  whose  name  it  bears. 

The  eiffhth  (Aqua  Claudia),  begun  by  Caligula 
and  completed  by  (Maudius,  is  about  forty  miles  in 
length.  It  enters  the  city  at  the  Porta  Nevia,  near 
the  EsQuiline  Mount.  The  f|uality  of  the  water 
which  this  aqueduct  supplies  u  lietter  than  that  of 
any  of  the  others.  It  was  built  of  hewn  stone  and 
supported  on  arcades  during  teven  miles  of  its 
length.  After  a  lapse  of  eighteen  hundred  years  it 
still  continues  to  furnish  Modem  Home  wiUi  pure 
and  wholesome  water. 

The  ninth  (Anio  Xovus,  to  distinguish  it  from  tlie 
second-named  water)  was  begun  and  finished  by  the 
name  persons  as  the  laHt-mentioned.  It  is  the  water 
of  the  Anio,  which,  being  exceedingly  thick  and 
muddy  after  the  rains,  is  conveyed  into  a  Urge  reser- 
voir At  son>e  little  distance  from  Rome,  to  afiow  the 
mud  to  subude. 

The  Acqua  Felice  is  modem,  and  was  erected  by 
Sixtus  V.  in  1581. 

The  Popes  have,  from  time  to  time,  been  at  con- 
siderable pains  and  ex|M>nHe  in  repairing  and  renew- 
ing the  aqueducts  ;  but  the  quantity  of  water  de- 
livered is  constantly  diminishing.  In  the  ancient 
city  the  sum-total  of  the  areas  ot  the  different  pipes 
(which  were  alwut  an  inch  in  diameter)  through 
which  the  above  immense  quantity  of  water  was  de- 
liveretl,  aniounte<i  to  about  14,900  superficial  inches  ; 
but  the  supply  was  sul)S(H|uently  reduced  to  1170. 

The  waters  were  colh'ctetl  in  reservoirs  called 
catUlla,  an<l  thenw  were  conveye<l  through  the 
city  in  lea<len  pii»es.  The  keepers  of  the  reservoir* 
were  calle<i  auslfilani.  Agripi¥&  alone  built  thirty 
of  these  rt*servoirs  during  Tiis  ledileship.  There  arp 
five  modem  ones  now  standing  in  the  city  :  one  at 
the  Porta  Maggiore,  Castello  dell'  Acqua  Oiulia, 
deir  Ao«|ua  Feli«^,  dell*  Aeijua  Paolina,  and  that 
iTilled  the  Fountain  of  Trevi. 

The  nini  of  the  Roman  aqueduct-builders  was  to 
conduct  the  M*ater  along  with  an  equal  fall  during 
the  whole  distan<*e  from  its  source  to  the  point  of 
deliver)'  ;  and  for  this  ]»uri)osi\  insti^ad  of  allowing 
the  con<Uiits  to  follow  tne  natural  slope  of  the 
ground,  they  almost  always  ennrtetl  long  and  mas- 
sive stone  areatU^s  wherever  it  was  necessary  to  cross 
a  valley,  insteail  of  availing  themselves  of  the  well- 
known  pn>|K»rty  of  water  to  find  its  level.  This  was 
fierhaps  necessary  in  the  then  state  of  the  mechanic 
arts,  the  art  of  casting  iron  pipes  of  large  size  being 
unknown. 

It  haa  been  calculated  that  the  nine  earlier  aqoe- 


I'  X* 


ducts  of  Borne  had  ft  to 
miles,  and  the  tnpjply  ot 
computed  by  Professor  J 
Sextus  Julius  Frontiniis^ 
aoueducta  under  the  £m] 
left  a  valuable  treatise  Ou  mM  «■ 
lion  cubic  feetper  day  for  a  noi 
lion  souls.    This  giret  the 
head  of  fifty  cubic  feet,  or        »  < 
f^ona,  per  diem,  — ao 
m  modem  times,  except        u«d 
where  it  is  said  to  hare  «         rlj  < 
to  this  quantity. 

The  aq^ueducta  of  Meti,  Nim 
also  striking  examples  of  the  at 
Romans  to  the  suoject  ctf' 
towns  and  cities. 

It  does  not  appear  that  the  maeieiiti  ^ 
means  ignorant  of  the  applicability  of  pi— i 
ducting  water,  and  it  is  difficiilt  to  eoao 
could  have  been  distributed  to  the  ^** 
tains  of  Rome  without  their  aid.    ' 

Sears   to   have  been   the  lesnlt  of 
esign,  and  it  is  m       le       I        ]m 
the  kind  of  modew«  ■«  a- 

Maiseilles  and  the  Civtwu  ^u> 
nrincinles  have  been  carried  *       mam/t  -^^ 
rollowmg  the  elevations  and  u-xivii 
and  valleys  has  been  in  a       si  d        ■ 
with,  where  the  water  had  w^ 
course  of  considerable  length,  — 
without  resorting  to  such  an  e: 
cessive,  use  of  long  and  ex;  ■ 

Romans  employed. 

The  advantages  of  thia  syst       a 
perfect  freedom  from  depositiok  m 
ces  in  solution  in  the  channel  ii»v.  < 
more  uniform  and  re{       r      ir  of  i 
be  obtained  ;  facility  v^*  %^         pe 
along  the  route  for  the  «.<:. 
greater  security  from  inter  m 

lor  repair  in  case  of  accident. 

The  ai^ueduct  of  Nismea,  or  the  Foal 
France,  is  one  of  the  earliert  lumliftL— 
Romans  out   of   Italy,   aad  la  i 
been  built  in  the  time  of  A 
for  carrying  the  waters  ot        » 
the  vicinity  of  their  sourc*.  %«> 

The  commencement  of  this 
ducteil  along  the  sinuosities  of  •  < 
der  ground,  and  was  often  cut  ia  m-^  ai 
Small  bridges  were  thrown  over  tlia 
in  its  course,  and  it  passed  o^       a  \ 
resembling  those   of  the  npp«- 
arcade  of  the  Pont  du  Gard,  lo        «,. 
hill  to  avoid  unnecessary  h 
after  a  course  of  about  9{  iiu«c»  < 
du  Gard,    by   which  it   is  can  mm  < 
(Union  at  ahight  of  more  than  157 
surface  of  the  stream  below. 

This  magnificent  stracture  con 
of  arches,  on  the  upper  one  of  w) 
is  carried.     The  length  at 
course  surmounting  tne  lowb« 
feet,  and  at  the  string  course  o« 
feet. 

The  lai|^  arch  through  w]     li 
80  feet  5  inches  in  span,  the  ir 

of  this  are  63  feet,  and  1  ' 

Those  of  the  upper  story  ••«  ' 
inches  in  span  ;  their  pim 
not  come  immediately  oyer  imua^  • 

The  whole  is  constmoted  of 
foundation  to  the  third  oomM 
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':  coTuriiig  thu  i>ier3  of  the  upper  story.  Uubble  iviis 
a  implojed  I  ir  filling  in  tie  pit^ra  apaDilrels,  and 
>  bkiiDLhes  or  the  fir&t  a  i  1  si  rou  I  stories. 

The  Btoaea  were  lot  I  without  r.eui  'nt,  mcb  biing 
:  mited  by  tb""  lewis,  th    IioIls  loi    '     * 

¥\g.  387. 


was  taken  to  prevei 
from  our  into  tlic  oth 
tbi:  wilier  of  bcttr 
might  not  hi'coaii-  J> 
by  mingling  with  that  of 


which  lire  still  to  bf  aih-ii  I'lactly  ovpr  the  center  of 
gravity  of  each  stone. 

The  ditnensions  of  the  wnt«r-way  are  4  feet  in 
width  niid  4  feet  i<  iucbvs  hish  ;  the  fall  threuch- 
out  its  entii-e  length  is  2.112  ini^he.i  per  mile,  and  it 
is  estimated  to  have  been  capable  of  supplying  from 
I*  to  IS  millioria  of  gallons  of  water  per  day. 

Tlie  I'litire   length  of  the  t»iuediiut  Is  orer   £3} 

'I'llfi  ai|iitdnct  of  Sirgovis,  Spain,  iras  biiilt  by  the 
E!n]«Tor  Tr-4in,  atid  is  of  squared  stone  laid  with- 
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rior  clearness  and  puritv  ;  to 
clfect  this,  the  Iwnom  of  the 
channel  nfeach  was  based  upon 
thick  stones  psi^sing  into  tha 
sides  uf  the  aqueduct,  nndcAlv- 
fully  lined  with  tiles  duiI  a 
cocitingof  cement.  Doors  from 
the  outtide  admitted  the  per- 
sons in  chai]ge  to  examine  th 
eondition  of  the  eonduits  a. 
any  time,  and  they  weiu  required  to  report  (s 
stantly  upon  their  effirieney  and  state  of  repair. 


Tepiila,  and  Uarlia. 


accompanying  illustra- 
tion (Fig,  290)  allows  one  plan 
adoptril  by  the  Romans  for  von. 
veymg  water  across  a  valley. 
The  aqueduct  was  erected  b; 
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"^f"  ■(■    --j    -f    ■■      j"    -;    -t    -f  T      ft      I    "[    "f    ~l'   'i    "I   rf      Emperor  Claudius  for  RuppIyinB 
n    -     i      ' M   4   T   T   T   T    n    -1   ■      ■      't    4    H   'i-'^      "  P"'^'''^  '"  ""  fle^trd  part  of 


Aqurdua  BfSrgocia, 


of  more  than  2,200  feet  i  it  is  in  mm 
100  feet  high.  An  elevation  and  pit 
Fig.  288.  .       , 

-ThewatefsoftheAqureJiilia,  TcpuIa.andMartiaat  |  poured 
Rome  were  conduct. 

*il  through  a  triple    ^^  fij,  SSO. 

aqueduct,  forming 
three  channels,  one 
itbove  the  other,  as 
>hnwnin  thcai^com- 
jianying  eection  ; 
the  Aitiia  Martia  be- 
ing the  lowest,  the 
Aqna  Tepula  the 
middle,  and  (he 
Aqua  .Tulia  the  up- 
^rmost  of  the  se- 
rins. Particular  care 


The   work   was   {letformcd  m 
follows  :   A  level  paremeDt  WM 
formed  of  hrick,  nn  which  wan 
raised  a  frame  or  eafeson  ef  tim- 
ber planks ;    against   the  side* 
nearly  I  of  this,  squared  stones  were  laid  in  regular  conins, 
jwn  in    and  their  interior  filled  in  wttli  nibWe  in  a  dry 
-'-•-■,  after  which  a  Broutitig  of  riqnid  e '  — 


consolidate  the   wbale.     Lime,  Gas 


0 


::::^ 


^. 


oo* 


AVIKIMIT.  VM  AQrEDUCT. 


•.'i.ivi'l  «ii  Muiil,  iiiixr'l  uitli  n  (lii«'  |ini|N)riioii  of  wa*  tn«>talUr  ni|icH  of  somp  kind  are  imliipeiiMlile.  Cn^ 

til.  riiiih'l  ilii'«  K("<iiii>k'*     AftiT  u  siiflicifiit  tiiiK'  iruii  is  tlu-  iiuiterial  now  uniTemlly  eiii|ilojcd  fa 

li  111   nlliiwiil    iliMHfik  til  rniiMiHiUtc,  the  i'aisM)ii  tht' laixcr  )ii|M'K  of  tills  description,  called  flttttfai^  wi 

u  i«  iiiiitiMiiil  ii|M»ii  iiiHtilhi  (-iiiirM>  iir  liiyiT  of  tilfs,  is  j^Tfortl  y  um>!»jrrtionable  in  every  nypgct.   LiidcB 

•iimI  MiiiiLir  ••|N>fiini»iis  III  thr  tiist  t<N»k  pliirc  )iipt>  Ih  very  extensively  employeu  in  miildinn  for 

Till'  Inn  Li  itr  till  H  iiNi'il  u.  n-  *J1   iiirhi-H  in  lrii;;th,  Wiselmrgin^  water,  but,  unleu  ke|it  constanUjllM, 

I'i  III*  lit'o  ill  lniMiliii,  .iimI  1^  iiii-hi-s  ill  thickness.  is  a  very  dan^Tuus  material,  ita  aalts  being  Mtifv 

'rill*  w)pil«'«i|  till*  M.titT  •••mliiit  wius  eiiiitiil  witli  ]K»iM>Ms.     Lining  with  tin  is  a  gOMl  eziicdient. 

•  ifi  111  .  .It   UtttiiMi,   it-»  tlii>kii<-os  Uiis  ti  infli<*s,  at  .      In  <*liina  and  Ja|ian,  bamboos  of  iaix<^  hk  aie 
ilii  su\%"%  \\  tni  lit  •«.     *Jt  iii«-tii'<,  1 1  mil  the  iNtttum  nf  uhi'«1  to  convey  water  fnMn  one  fioint  to  another. 
thi-  I  iiiitl,  .it  ili'«t.in«-i-s  III  :(■!  nil  )ifs  a|i:irt,  thi*  .^iib' .      The  ancient  works  executed  tinder  the  later  8o> 
\\a\U  ui'ir  st.iM'il  with   iii»n  tics  to   |iivvent  their  nitui   eniiierors   for   the  mipply    of   Conatantinopb 
t>riiik:  btir«!  .i|».ii!.  cnnihine  the  HVhteni  of  aiiu<*tlu(.*tii  with  the  collrctioB 

III  till- iiiti  i>  lit  .i<|iici!ii.t  at  I.vons,  <-.illi-«i  at  one  ainl  iniiN>undin;r  of* water   by   means  of  mrrroin 

|iiut  ol    it«  •  •c.it^i'   Mont    •!••    Tile   luitl   iit   niioilicr  at  the  hciul  of  the  ai|Ut*tluct.     The  imiMundiag  ITS- 

<  |iiMi|iiiii.  ^t.  the   wiitir   W.M    hroiiifht    over    ei^ht  crvoirs  an*  situate  aUmt  tw-elve  niilea  from  the  rttr, 

I'lt'l^i-^  111  tin*  U'«ii.il  iiiiiiiiii-i,  ami  .%  M{ihon  wa^  mi-  mi  th**  sIo|h>s  of  a  ninp>  of  mountains  which  tank 

{•!ii\«.l  l.ii  I •tinlii' tiii>;  il  ii<'iii-kH  ihi'  ninth.     At  thin  the  Mmtlicasteni  ]»roloiipitioii  of  the  irreAt  Ralkaa 

■•mill   till    \.i)li\   is  \iiy  di-i-ii.  liiil  .i  n-servnir  w«i.s  i  haiii.     There  are  fmir  prineifia]  at(ueducta»  one  if 

iiiiilt  fM>ni  »lii>  h  li*:i«|i  II  |«i|ii  •«  i>l  l.ii;;i-  '%u\\  Ini1i1«i1  in  which  conveys  the  water  collevteil  by  three  arpantr 

till-  ^id' <i  ot  tl)'-  \.illi\.  i>>ii-lu>  !•  I  the  water  to  iithcrs  reMTVdirs,  while  the  other  thrve  are  each  aupfrfied 

l.ii'l  t*\i-i   .1  lMt.li:e  III  .III  iii\ii:i-l  I  iirxe  :  they  wi-rc  h\  its  own  n's«'r\'oir.     IW'side^  theM*  extensive  pio- 

tlfii  •oil  ill!  till  ti]i  tlh*  .•|i|Mi'.iii>  oi^lf  iif  the  Valley,  \ i>ioii.s  for  securing  water  to  the  city,  there  are  ii^ 

■nitl  .ii-ii\iir.|  till-  u.iti  r  iii!ii  ii  it«.i-i\iMi  lit  the  >»anh'  iiiensi>  subtermnean   n*M*ivi»irs  one  of  which,  now 

III.  I  4«  iln-  itiHi  .  ii,.iii   ilii'>  ilie\   Win*   c.in>luit'il  ill  riiiii»,  i>  calle<l  the  I'alaiv  uf  the  Thouaand  and 

nil  li  I   ^TxMiii.l  t'.ii    H.i'iii-  i|i«t.iiic-\  .in>l  tin  n.->',  by  a  Oik*  rillar>.  not  U-i-aiiAe  this  li  the  prwise  number 

hii.lo' ol  iiiiitx  .11    1 1>  X.  t«*  .iiiotlnr  ic<«Tvoir.  f'l-oiii  -iiiijittrtin;;  the  mof.  but  lm*auM*  the  number  is  • 

uh.  1   .'  II   .1,111)  il'-^  •  it-1  <1  into  A  \.ilh-y  thhni^h  !':ivi»iite  one  in  the  exprvsftion  of  Eastern  hvprrfaalcL 

«iMii!  ir  1>  -i<l<  It  pip  ^.    iK^HiK^  :i  ii\,T  and  aM'eiiiliii^  Thi>  ^e-.it  Mibti-nrani'aii  elHtem  is  snppoaed  to  have 

!h    i>t*i>i  «i  1    •«!  ih<<  \.iIli-\.  uhih'ii  W.&S  •|i'liviri-«l  Uvn  made  by  the  ttrei*k  eniperun  for  the  porposr 

lu'.o -t  iv«<i\.'ii  till  lit  it  Niilt<       Kio'i)  ilh-nci-  It   w.i'«  iif  storm:*  water  in  cdM' uf  a  Me|9e  or  iumilar  eau^ 

■  ii;i«-l.  |wtiMiii\  I'll!   .1*.  i-l-v,  to  a  ii-'«ir\oir  at  one  ity.     Although  oriion.illy  of  great  de]*thv  it  is  ■•* 

>•!  tlie  t;.»t>«  "t  thi'  .i(\.  lovit  uh.Tt<e  .ti^.iiii  it  «.i>  in arlv  t'lll-d  UM  witli  earth  and  rubbi^.     Itisni- 

•  AM1.  I  l*\  1.  id  •!  pip  V  p:^:  Sillcii;  :Ui  I  .14:^.1111  rKiii;:  i:\d.irthat  in  ilie  nineteenth  tvntury  we  aiv  lerlrfc^g 


iiii!il  i:  i..t  Y:i'<l  {!.•«  i«--«<  i.>:r  tiiMii  ulniiii'  it  u.!-*  in  our  covrrexi  rc>ervuirH,  for  th>*  purpose  of 
Mit!l\  litottil'ii^i  l  .  iM  tl--^  !  i«:  iti^Ti:ite  Th<'  pi|*<"«  water  ill  A  state  cf  ireslitit*!s<«  and  uiiifonu  i 
w>  •^-  Uii.lr.l  III  N,i^.i  tnio  ^u:\.  a!ttl  not  taiiiid  xver  a     v.ir*.  th'-  practin-s  whii  li  were  fn])oweil  BrnrlT  tim 


ti' 


i'^.-  tiM.lI  1-T;^!!|  .»Mhl*  !•  •JMrVll'l'"  pi  ^•«•  t»f  w.ifk. 
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thou>.iiid   >(ari  ac«^  by  nations   «ho«e  modeiB  4^ 
s^-1  Tl  l.ints  .11^  1 1.1  It  larUirian:^ 

\V..;ks  ,i'  cr^A*    ni.i;:nitu<ir   wenr,   acconli^g  ti 
ii.ip  il.i»".   1  ■-ij'i!''u.  tetl   fi^r   puri^js^  of       " 
^\    :!..' ATui- :it  I'lnixuns.  prvriuua  to  the 
I'l  :\..\l  .••i'.n:r>  by  i\.*-  S|uiiiard». 

ti'.i  :!.•  ut^.:::  >!..;•«  nf  the  Andes  theiv  nv  ii^ 
ii:-  :i^  ui^tri  >  \\)i.  r>  raiu  never  falls,  and  whidimt 
:*:  uTia.Ii  ••:  ■  -,.:-.vi:;.*n  uit;r&,4  vairrrd  br  utiftKU 
:!-..  .i:.s  Tl-  1:.  A«  .r.:^«l  nuiueroo*  atineinctslnW 
::  >  ♦•  :rT»-w.  .  ^tn**  ff  these  is  rtnlid 
M  \  *\'  >--;  !.'  \xs^'>  in  Im^h  and  12  fccf  in 
■.;■*.  A'.  ;  :..M-  wAt-r-il  a  tra**:  of  cMintiy 
::.'..  :■  :  ^  -.  w.  ::i.  .  A:.f:h.-r  was  ISO  " 
'.■ '  ^'.'. .  :->»  -•»;■  ^  -r.  t  \:r:  *:i^  |«r\iTiBcr 
.  .^  ,  1  ^«'   r.  :  A.:  .    ..<r,  :  •  f  |»»tnfe  " 

T'.    K-  •.'..:  »   ::.:-:  r»-Ar  to  hare  adi 
'\'  A*  :  .     .-^    ,r    :•.  o*  ••?  |*«cw»  f«»r  ^ 

»  a:  :  1  -^«  \  V  .  \  <v       :>^ir'  («r|Of«  pmbnb^  Al 

:  -  '  -•  c»^-  :ii*:r  *i«*Joctan 

>>  .  «  .^  1.-     ■■."..-  ri^xaauiBS  and 


2  .     1.  The  FoiU  du  Oard  Aqvaluct,  at  Nunnes,  an- 1  conduit  is  167  Teet  above  the  river,  and  is  referred 

^  der  which  the  river  Gardon  passes,  and  which  was   lo  above, 

^  built   by  the  Romana,  poasibly  by  Agrippa.     The  |      2.   The  Solani  Ajntduet  nl  the   Oauges  Canal ; 


:     ^ 


thfi  area  of  the  water-way  is  eighty 
Pont  du  Gard. 

S.  The  Jtoqut/avouT  Aqwdaa,  erected  by  Mon- 
tricher  to  conituct  the  waters  of  the  Dunincc  to 
Marseilles. 


miles,  though  a  very  hilly  eountry.  It  comprises 
7S  tunnels,  haring  n  uaitcil  length  of  over  12  miles. 
It  has  500  bridges,  embuikinents,  and  other  artificial 
construction!!.  Marseilles  lies  in  a  large  arid  basin, 
and  the  aqueduct  approaches  the  edge  of  the  basin 
at  a  hight  of  500  rcct  itbove  the  level  of  the  sea. 
Branches  extend  to  and  irrigate  the  area  of  26,000 
acres,  and  hIbo  supply  the  city  of  Marseille-s.  The 
bridge  over  the  valley  of  the  Arc  is  1,287  feet  in 
lengUi  and  262  feet  in  hight.  It  is  formed  of  a 
triple  tier  of  aifhes  ;  is  said  to  liavc  occupied  from 
700  to  SOO  workmen  for  seven  years,  and  to  have 
cost  $  750.000.  The  water  channel  is  30  feet  wide 
at  top,  10  Bt  bottom,  and  is  7  feet  deep.  It  deliv- 
ers 11  tons  of  water  per  second. 

The  aqueduct  of  Chirk  on  the  EUeamere  and  Ches- 
ter Canal  in  England  is  noted  as  being  the  lirst  in 
which  iron  was  employed,  the  bottom  of  the  water 
channel  being  of  cast-iron  and  the  walls  of  masonry  ; 
that  of  Ponl-y-Cysylltc,  on  the  same  canal,  has  the 
entire  channel  made  of  cast-iron  arches  or  ribs  rest- 
ing on  pillars  of  atone. 

It  carries  the  waters  of  the  canal  across  the  valley 
of  the  Dee.  It  is  upwards  of  one  thousand  feet  in 
length,  consisting  of  nineteen  arches  of  eqnal  span, 
but  valuing  in  their  bight  above  the  ground.  The 
three  ehown  in  elevation  in  Fig.  293  are  the  high- 
est, being  those  which  cross  the  river  Dee  itself ; 
the  surface  of  the  canal  ia  one  hundred  and  twentv- 
■even  feet  above  the  usual  level  of  the  water  in  the 
river.  The  aqueduct  itself  is  a  cast-iron  trough 
formed  of  plates  with  flanges  securely  bolted   to- 


ofthe  gether.  This  trough  is  supported  upon  cast-iron 
arches,  each  composed  of  four  ribs,  supported  upon 
piers  of  niBBonry.  The  towing-i>ath  overhangs  the 
water,  being  an  jiportcd  at  intervals  on  timber  pillars.  ' 

Watt's  submerged  aqueduct  across  the  bed  of  the 
Clyde  was  nn  articulated  pipe  whose  joint*  Tendered 
it  flexible,  so  as  to  accommodate  itself  to  the  shapoof 
the  river-bed.     It  is  stated  to  have  been  a  success. 


vig.m. 


The  Croton  Aijue 
and  completed  in  1842,  costing  $8,578,000. 

Its  length  ia  iOJ  miles,  33  miles  of  which  dis- 
tance it  is  bnilt  of  stone,  brick,  and  cement,  nrched 
above  and  l)elow.  It  has  a  capacity  for  discharging 
60,000.000  of  gallons  per  day.     It  is  carried  over 


•if  no  r-rt  «j«n,  rininf;  tn  IM  fii-t  alxii 
mirk. 

At  llip  M»(  iiti.ir  III.-  fnAmi  ilmii  !■• 
rh>-   miifan 


nit  39  f.Tl 
'a<l  f'>r  III. 
,  Vork  ut  II 


' '  ilrpth  of  thrrr  or  four  f«et,  aiid  in  deop  tatmnlitm 
'  u|)  to  the  natural  lUTfiiTr. 
I      Fiji.  294  nliuwi  k  ■M'tion  in  open  cnttinip  In  mA 


'{'■livi-ry  '-f  iIh*  wali-r  intii  thr  i-ity  uf  Nru'  Ynrk  ut  n  )<n>]ii'r  liijiilit  and  fiinn  for  ivcfiritig  an  invprbJ  Mrh 

witlii'ii-iil    liiftlil-       Ity  p'iiiK  farHi^-r  uji  Hrn-atii   ■  ;  of  liri<^k  :  tlir  liiU  will*  vtn  of  brivli  InocM  with 
■lam  iif  Inn  IiikIiI  «<>iiI<I  Imvr  li^u  Millirir-iit,  but '  nil  outi-r  i-smiii);  of  ntolir ,  tnijit  up  rlowlj  ajiaiTM  tk 

llif  >u|>]>lv  <>r  natiT  miiil'l  <if  nHllw  huvr   tin'ii  !.i<l<-«  of  thi'  mik.    4 In  tlir  exterior  of  the  n>4^ 

iiiiwlliT.    'Till'  ninliiini  Umt'  i>f  natiT  at  llw  ilaiu  ia  iri'li,  anil  liUiit|[  tlii-  >>]uiri>  lirtwrcn  it  anil  tin  n^ 

aIkiiii  .'iii.MiO.mHt  KalbiiH  •lailv,  uinl  lln'  ininimnro    BiainitivlH  of  Nti wen-  Iniilt. 

Ill  vrrv  ilrj-  m'Sviiih  nlmut  ^7,inmi,ihni  hMouk.  \      Vi'hua  llniBlinl.  thi-  iipan-  above  the  lauMiTj  wm 

Thi'  natiT  N  ut   l-ark    u)«ii  tin-  iiimv.-  of  ttip  ti1l<il  in  with  rurth. 

ri>^k  )>v  till'  'l-un,  uliiiit  .lix  mill-:!,  fiiriiiiii-; lli>-  n*-  Fig.  :!!■:•  it  a  Millon  in  tr.iiiirl  rizliini:*  Id  mH 

rmiir,  uhii-h  lia!>  nil  anu  uf  almut  t'l't  m-ri'H,  iinu*  luk.   lu  liani, 

.-alkil  <  n-tim  I Jik<-.     TtH-  avuilaM<-  ra|«i-it.v  of  tlit»  »"iti<l  mrk  the                          fk-  W- 

n-MTViiir  ilnitn  \n  tlii-  jniint  wlH-n-  tin-  valrr  winiM  iMilurnl       nm 

r.-»ir    li.    Iliiw   into   llf  n.iimlu.t   W   -iitinHtwl   ut  .iftHii  •.rviil  ii 

«tm>.lHH..iHHi  KallonN  ill  a<Mili<»i  to  nlii'li  llf  ii-  a     nxif,      Im 

■  •■Iviii):  ii'wivoir  ill  till-  i-ilT  i->  i-ainlik  uf  ■'•■iitaiiiiiii:  wli><n    xiSI, 

I>,iH><i.iHHi  iiiiiri' wWn  riiil.vhi.li  tiiK.-thxralli.nl a  I>ri<'k  unh  wn 

irvrrr   »M|.|.|y   i.f  T:>ii,iiiii>,imiii  pill.in-  in   wiihiiiis  Imilt  iiv.r  tli 

i>f  rxti- <l'r<ni}clit.     In  ■-■>■-  iif  iii~'>»<-<itj'  olli.-r  ihauin-l    wal 

■>lmiin>  tiiiKhl  )•- tiirni'.l  inlii  th.'I'nit.Hi  lliviral  i>r  ami  llir  >iihi 

aUiTi-  till-  ri-M'rv.iii,  ..r  ilil»  lh>'  aiiunlin-t.  U-lwivn  iln  u) 

KMm  thi-iUmai  til"  lon-r  <iii)uri'r<>t»ii  Ixko  lo  (n-r sutfnii' an 

Ihi-  rvi'.-ivinic  n-M-n-i.ir  Thit<-  'it  ivi  nurntial  •'lianjc  thi-  nn-k  lillnl    . 

iii.i.Ixintli.'lV,niM>rtlii-.)»iiii>-1-irav,  i-x.virii)>at,  in  in    with    wMI- 

ivll:irl-<tiii:ii<'raii.lBVBlh-yniiSlaiilinttan  rammxil  rarth. 


Islan.l.  i 


x'il  iiiitiwl  uf  iiiiuiiiiTV ;  at  In  i-i 

tlil-»-|>U-i<«th.<  »h.'tl-  till-  hMk 

)ii)ii<a  fall  anil  «».>  iiripimlly 

riv    fl^ain    >■>  hanl,    it    wan 

^:,r.  thiitthiviirral-  r.iainl    !..    1.- 

■X           wuytfiiil.  Till-  r(inii'>'inBn>lin«n'uir  npnirxpoikuti.lotlirair.ifv- 
'C'il^       .liiiiini-I-way  nf  iliriliK  it  iii-'-i'*inr>-  to  an-b  ovir  the  t'haunpl-wif  t» 

— '      iry[?«iii'V-  ■.uiiiHirt  thi-  iialiiml  nK>f. 

-iitirvlv         tig.  '.■■.Mi  in  H  Ktrtiuniii  i-arth  tnnnrl  rnltinpi.     h 

wi  at  to  ilry  anil  i-oTn)icii't  i-nrlli  lh<-'-X<-avalion  for  tbr  bottiH 


ii<<  ill-   I 

na.l.-nrjn. 

.t  M.r 

surla.1-.    1 

lo  n- 

ill  tliLs    I 

1"  m-iri    I 

y   l.nill   <■: 

loM-K 

Run,  E»,-r..^  .li   nt   Miilnl-l-  loi.  '  wa,    'riiai!,.         A^: 

l.li.,v,  lo  alio*  hi«h    in....i!h    to     (is/./ 

thi-  w..|.-r  t.» llow  ..ir  ii|-.t ..iiiiiis  n  , .-iLiiii  li-vi-l.  «iv,-     r.H.ni     for  ft.V"--/ 

■        ■       ■      on,,.,.i^n-  tiirmnK^lWri-if.  ^|-' 


i'iwin;{th''kiii'loi'  n 


itil  Ihf  ■ 
\\i<-^iiit  hjui-i'  amutiil  it  « 

Hitli  .'iirth.     In  cro»iii„     ,_.  _ 

I.  ■.ii].|H.r1<'.l  OR  B  fmiiiilMiM  wall  if 

IV I  >1i.pinft  mili«nknt«ti  cf  mA 

II]-  nil  •ii.'h  si<l<>  of  it. 

.|Hn,  TentiktiaRiUhrf 
.'\ nival  ion  sMi>..  Mvt.'  .'i<'.'ti'.<  ot-iT  llii-  ■•inrduct.  (U^  ahatf 
Will  lill.H)  ,1],  II  r>,i  iil.iiv  thi'  tailor  nf  thrgnwiid;  M^y 
aronml  it  aii.l  Ihlnl  >lLitl  wns  t>mri.li-il  witli  ■  door  t»  bIMM- 
iri-r  tli.-  to).  iiaTii'-t'i  tin'  iiit.-ritir  i>f  the  aqaMlnAfhr  !&■■■> 
I  f  til- --.ivi-i-    i».u- i.f  iii-.].>'.-iion  or  n-iMr*.    Opminga  taalM 

ink'anh.Ki-n'    minan-  u.- U.  iiihiIp  in  tfac  top  of  tba  raollgMB 

■mltv  to  tli<-    I'Vi'iv  'iiiiirtir  uf  a  niilc  ;  rach  of  tbaac  «m  nMmI 


AQUEDUCT.  1' 

*  by  a  flag-atone,  and  its  position  indicated  by  a  sidbII 
monument  pruJL-oting  above  the  surface  ;  these  nre 

*  for  the  purpose  of  obtaiiiiii);  entrance  or  iocreaaing 
'  the  ventilation  if  necessary.  Where  the  line  of  the 
'  work  was  interseotsd  by  streams,  culverts  ttera  built 
>  to  allow  the  water  to  pass  under  without  injury  to 
■  the  aqueduct. 

I  In  connection  with  the  reservoir  at  the  dnm  is  a 
I  tunnel  and  gate-chamber.  The  gate-chamber  is  not 
I  directly  connecti'd  to  the  dam  itself,  but  is  at  a  dis- 
tance of  upwards  of  200  feet.  The  water  is  cpu- 
ducteil  from  the  reservoir  to  th«  gate-chamber  by 
neons  o(  the  tunnel  T,  which  is  cut  through  the 
mlid  rock  of  the  hill,  having  iia  entrance  above  the 
dam,  its  center  being  about  12  feet  below  the  sur- 
hen  of  the  water,  ao  that  the  entrance  of  floating 
bodies  is  prevented.  lu  winicr,  when  the  reservoir 
is  frozen  over,  there  is  no  obatructinp  to  the  flow  of 


>3  AQUEDUCT. 

water  into  the  aqueduct,  and  in  summer  the  water 
is  drawn  fram  a  level  where  it  is  cooler  and  purer 
than  at  the  surface. 

The  gate-chamber  has  two  sets  of  gates,  the  onu 
being  called  I'egnlatingeHte.i,  R,  and  the  other  guard- 
gates,  G,  G.  ThereguTatiiiggntes  arc  made  ofguu- 
metai,  and  work  in  frames  oftiie  same  material,  htted 
to  stone  jambs  and  lintels  ;  the  guard-gates  are  of 
cast-iron,  working  in  cast-iron  frames,  alao  attached 
to  ttone  jambs  and  lintels. 

The  gales  are  managed  by  niesns  of  wrought-iron 
rods,  having  a  sci-ew  on  their  upper  part  working 


The  ai 


tiou  of  the  hill  throuf^h  which  the  tunnel  L 
showing  its  entrance  into  the  reservoir,  the 
house  and  gates,  and  the  point  of  dischalge  int 
channel-way  of  the  aqiieiluct. 


In  the  center  of  the  dam  and  on  its  ridge  is  agate- 
house  over  a  cnlvvrt  passing  through  the  dam.  This 
culvert  is  30  feet  below  the  surface  of  the  water 
when  the  reservoir  is  full,  and  has  gates  opened  by 
rods  rising  up  into  the  gate-house.  When  the  river 
ia  low,  the  water  whieh  is  not  carried  olT  by  the 
aqueduct  may  be  allowed  to  pass  through  this 
culvert,   preventing    any  from    passing    over   the 

Tlie  bottom  of  the  water-wav  of  the  aqueduct  at 
thegtite-chaniber  is  11.*  feet  below  the  surface  of  the 
reservoir,  and  151.77  feet  above  the  level  of  mean 
tide  at  New  York  City. 

The  aijuediict  ia  divided  into  diffeiTnt  planes  of 
descent  from  the  gate-chamber  at  the  dam  to  that  of 
tlie  receiving  I'eservoir  on  Manhattan  Island,  and  is 


148,1^1.^   is.053|   saes 

1,37733      0-!el  I 


'    10.680.89  '    3J3I3  [ 

■  aoi,i]r.4Z  3S090  ' 
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The  hight  of  the  interior  of  the  aqueduct  is  8 
feet  £ij  inches,  and  the  greatest  width  7  feet  5  inches  ; 
the  interior  having  a  sectional  area  of  53.34  square 
feet.  On  the  first  plane  the  aqueduct  is  larger,  be- 
ing  2.05  feet  bisUer  at  the  gate- chamber,  2.31  feet 
higher  at  2,244  feet  from  th<' chamber,  and  diminish- 
ing to  the  head  of  the  second  plane,  where  it  is  of  the 
dimensions  above  stated. 


The  curves  used  in  changing  the  course  of  the 
aijueduct  are  gencmlly  of  500  feet  radius ;  in  sonic 
cases  a  radius  of  1,000  feet  or  even  moie  was  ein- 

The  rei'eiving  reservoir  is  located  between  Sixth 
and  Seventh  Avenues  and  Seventy-ninth  aiid  Eiglity- 
sinth  Streets  in  the  upper  )iart  of  the  city  of  liew 
York,  It  is  1,826  feet  long  and  836  feet  wide  at  the 
top  of  the  external  walls  of  the  emlankment,  having 
a  total  area  of  37  acres,  the  area  of  the  water-surface 
being  31  acres.  The  reservoir  is  divided  into  two 
divisions  by  means  of  an  euibankmcnt,  either  of 
which  may  1>e  used  independently  while  the  wntrr 
is  drawn  otf  from   the   other,  in  case  of  repairs. 

The  greatest  depth  of  water  in  the  north  division 
is  21)  feet,  in  the  south,  30  feet,  and  the  total  capa- 
city of  the.wboie  150,000,000  gallons.  The  acjue- 
dnct  enters  a  gate-chamber  in  the  south  division, 
where  there  arc  regulating  gales  for  discharging 
the  water  into  either  division  by  a  continuation  of 
the  aqueduct  within  the  ivservoir.  The  two  divis- 
ions  are  connected  by  a  cast-iron  pipe  for  equal- 
izing the  level  of  water  in  each.  There  is  bIgo  n 
waste  weir  for  the  escape  of  surplus  water  into  a 

Thr  embankment  is  nf  earib,  protected  on  the 
outside  by  a  stone  wall  four  feet  thick,  the  face 
of  which  is  laid  in  mortar  ;  the  inside  slope  has 
a  stone  facing,  15  inches  thick,  laid  without  mor- 

From  the  receiving  resei-voir  the  water-  is  carried 
by  iron  pii>e«  to  the  distributing  reservoir,  a  dis- 
tance of  2.17mihrs,  with  a  fall  of  four  feet.  The  dis- 
tributing reservoir  is  43fl  feet  square  at  the  base  and 
425  feet  square  at  the  comers,  having  an  area  of 
rather  more  than  four  aci-es,  and  a  capacity  of 
20,000,000  gallons. 

Tlie  outside  walls  have  openings,  so  that  by  enter- 
ing a  door  one  uiay  walk  entirely  round  the  reser- 
voir within  the  walls,  giving  a  greater  breadth  with 
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•  ^vfu  aiitouiit  of  timt<*riiiU  an<l  affoniiiiK  an  (*p|N)r- 
tuiiity  of  t'XHiniiiiii;;  tlif  work  for  thi*  puri^jse  of 
ohviatiii:;  Itraka^i*.  uikI  also  {irc^vntin^c  wati*r  from 
fiinliii^  it  A  way  to  ttif  rxttrior  and  caUMiii;{  injury  to 
till*  wall  Ky  fn'i'ziii;;.  Tlti<«ii|ifn  siMure  riiM^  to  with- 
in alioiit  H^lit  fi-f't  of  tilt*  watrr-linv.  Insiil**  of  the 
wall  in  :iu  •'niUiiiknirnt  of  imtMhMl  *'arth  facnl  with 
hyilmiilir  iiutMinry  lit  ini-hf.'i  t)ii>-k. 

From  thr  ili.^trihiitin;;  n-.'Hrrvoir  th«*  wattT  in  dis- 
trihtiti'il  ii^'i-r  thi*  rity  hy  nifanii  of  cast -iron  i>iiH's 
uf  from  :i«i  to  4  iiirhi*:t  diamftiT. 

Thi*  tiit.il  rirnt  of  tliH  work  was  $8. fi 7 5, 0(H),  ini:hi<l- 
in;;  thi'  puri-li.iM'  of  Und.  i*tr.,  U'lng  within  live 
|N>r  ci-nt  iif  tliH  *'n>{int'iT'N  vAtiinut*'.  In  thiii  th** 
I'oHt  of  thi*  diotri)>iitin>;  ]ii|N*ji  within  the  city  in  not 
ini^lmlfd. 

Tin;  \V.Liliin;rton  Aqufdurt  was  huilt  at  the  fX- 
|h»n.H'  of  th»*  I'nitfd  Statrn  f^vi-rnnn-nt,  for  tin- 
|>nr}HiN»  of  Hii|»i»lyin;{  th'*  cities  of  \V)i.shin;^on  anil 
<ti*ori(i'tiiWh  uith  wattT,  and  is  distin;o"'«hi*fl  hy 
iMini''  IniM  fiMtiiri'!!  of  fii^^ntfrin;;.  Th«*  ntoiit  n*- 
ni.itkalil'*  I'f  thi'v  in  thi*  hrid^i'  hvit  <'ahin  Jidin 
Trefk,  «tai  tin-  npiMT  t«-iininati>u  of  the  work,  tln^ 
widest  >.{».iiin«'d  st«inf  iin-h  at  the  time  of  ilA  con- 
Htriii-tion  ;  it  has  a  >\*du  uf  *2'J<i  feet  and  a  ruM.*  uf  57 
fei't  :i  in  h'-*. 

Tlif  liriil^i*  o'lT  IJih-k  <'ni*k  m  al.so  a  ]iefuliar  and 
noteworthy  aitplii-ation  of  the  rejinlt.H  of  UKxhTn 
iM'ien-'i*  .mil  ni'M-hanii-al  xkill.  The  water  i*  i:arrieil 
ai*^>M.H  thiN  iHtreatn  (whii-ii  divides  the  ritie.s  of  Wash- 
in^ou  auil  (•eur^ftuwn)  hy  nieaii>  of  two  areh*  .s  of 
cant -iron  |•i|l••^  i»f  l\  fn-t  i»  ini'lies  interior  diame- 
ter, fi»rni>'d  iif  H"i-tiun-»  with  tlani^i's  tinidy  si-n-we*! 
to  ea  h  other  and  hrai-etl  ;  n]Min  theM*  ure  laid  a 
hridi^i'  iiv.-r  whi'-h  thf  str»ft  rars  jm>Js  ami  which 
» 'r^es  a.s  a  |»iiMir  avrnti*-  of  f'i)ninr.iiii>'ation  ln'twefu 
the  two  i-itii-H.  The  H|)an  it  *JiM)  ffrt,  and  the  ris** 
'10  f-.t. 

The  a<pieilni-t  wliiidi  MUjtplie.s  Mailri«l  with  water, 
aii>l  h.is  a  I.iii;!'  ^urpltis  fnr  irri:;atii>n,  is  fed  frt»m 
till' riv«T  I.ii/iiv.i,  wh'Te  it  «'mfi:»fH  from  the  <tuarda- 
rami  M«t:iiit.iiris.  This  work  was  eiMiMrnctfd  under 
till"  siijM-rinttMph'iit'e  of  pun  l.iii-iti  iltd  Valle,  !>••- 
Iween  l"*.'!]  ami  1  *».'»>.  :«»•!  is  17  mih-s  in  Ifni^h.  The 
river  ^  >r^''  in  cro-,M'd  hy  -i  riit-ttonf  ilam,  9H  fii-t 
in  hi^ht.  it.t  wiii:;->  a'mttini:;  u]M>n  the  Sf>liil  riM.-k  of 
th<'  hilUi-l<-->.  Thf  artihi-i.il  lake  thus  fonneil  con- 
t.lMM  l'»  ».MOo,ooo  ,:\\ii-  fi-.'t  ot  wati-r.  The  cost  of 
Ihf  wholi-  Work  was  .'i7.**'.*7,;t»»^  fr.in<*s. 

Tin-  **iMtMl."  as  it  it  ti-rni'-il,  has  s-'Vi'n  niili»s  of 
i4'.ih!i-i  r;in»Mii  ;;.ill'-iii-s,  4,»»'»o  ft-i-t  i»t  a'|ii«-dilrtH,  and 
H,»ii»o  !'.•  i  of  invt-Hi'  1  tipiions  at  tin*  i-rosNin«r«  of 
thn*"  v.illt  vs.  T1j»'  .si]>)ii»n  of  l*M"lona1  i^  4.»H»o  fii-t 
in  I'-n^th.  The  iMii^vfrNi*  ^i-tion  «>f  the  water- 
way hi-»  an  ap-a  of  ahtMit  -O  sipuire  fn-t,  anil  it  tlis- 
rhari;»-s  iJ.tioo.oim  rnhie  fiTt  of  w.iI'T  |N-r  day; 
one  filth  i?»  n-  piin-d  tor  ti»wn  s'rvi«'»\  tli«'  n-main- 
der  U'iii;^  uvd  in  iiri^atini^  a  tnii  t  of  m-aily  .'»,o(n» 
a«'|i-s. 

Th-' towti  'M-rvi-T  has  4r»  mih-s  of  hrii-k  rulverts 
aluMt  •»l\  f»"i't  ]>i;^)i,  ariil  tio  milfx  of  ri«it-iron  pi|"<'S. 

It  sn|ipli'  •>  -i'*  pulilji   fountains,  anil  Ii.-lh  :t, plu^t 

for  tile  .i!iil  iiii:;iiMn::  puiposi-s. 

A  no\il  i\]i.-ilii-r»i  l^r  tn»*  siip|Miit  of  an  .i'jii»-t|n«-t 
jii*roo<t  a  lifn^'Iy  wixiih'il  nivin**  w.ii  sniji;fN!i-.I  |i\ 
Mr.  M  rii;.^.iit,  th'-  leHJih'Ut  rn:;ini''i  !•>!  tlu-  Kiib-.iu 
Tanal  in  <'tn.iiia.  In  a  |Kirt  of  tin*  fiiintiy  tiav- 
iT«<-d  )iy  thi>  •  m.d.  iiiiiteiiiiN  fitr  toirnin^  an  em- 
hinkm«-nt.  or  stun*'  tor  huiMini;  thi>  pi<-is  of  mi 
ai|-ii<-<liii-t.  '  oiild   iiiit  In*  i»litain'-ii  hut  .it  a  ^ri-at  *'\- 

1**\i*''.  rh>-  pl:in  i-on^istfil  of  nitlini;  a-rovs  tin* 
ir:j-  tii'i  in  tlh'  liii«*  of  the  work**,  at  thi-  h-vi'l  ol 
th>-  )»>ttoi!i  of  thi*  '-anil.  VI  at  to  rt-ndi-r  them  lit  for 
snp)Mirtin^a  platform  on  their  trunks,  and  on  thi.s 


■  platform  the  trough  conUining  the  water  cf  tW 

.  i'^nal  wan  inU*nde<l  to  real. 

I     Ar'a-besque  [ar'a-bvak].   1.  {ArchiUtimn.)    A 
a|N.'eic.s  of  oniameiit,  either  paiDted,  inlmid,  or 
in  low  ndief,  cmployetl  fur  decorating  flat 
It  u.sually  cousiifts  of  couvolutiMl  and   intrrtvincil 
curves,  intended  t(»  n*i>n*!icnt  foliage,  tendriU*  aail 

'  o[N'nwork  chiM-ker  fiat  tenia. 

Ill  a  def^iuiled  form,  vurioua  fignrvt  <^  aniiDal% 
n*al  or  ima^nnary,  have  liven  introduced  in  the  at- 
t4-mpt  to  make  it  nionr  cunMmant  with  the  latrr  taatr 
for  tluriil  ornament.  The  Koruii  forbitla  the  iv|iir- 
Nentation  of  the  human  form,  but  auaie  hare  erm 
deviated  s()  far  from  theorif^nal  designaofthi!  Arabfc 
HH  to  hh'nd  Katyrs  Mr«.'nH,  and  UHTUiaida  io  the  da- 
M^n.  Thin  ih  on  a  |Nir  with  the  taate  which  dr- 
^rade.i  i.'ontioles  into  caryatides  and  pillan  into 
atlanteM. 

2.  { lU>okbin<tinn. )    The  KiiKliith  tenn  for  the  ii 
pri's.v<l  ornamental  work  on  tiie  aides  of  cloth 
leather-lxiunil  lNM>k.s. 

It  i.H  pnMlui'4^1  hy  the  pieHMUn*  of  hot  platoa  or 
rollerK  having;  the  (mttern  engraved  on  them. 

I  Ar-bac'oio.  {Fnhrir.)  A  coame  woolrn  riotk 
made  in  Sanlinia  from  the  wuul  of  au  inferior  breed 
of  Kh<>4'p,  calleil  the  \iioro. 

Arlml-^ot.  A  kind  of  cnMs-bow  naed  formeriy 
hy  the  Italiaiia,  and  introduccNl  into  EngUnd  in  tM 
thirte«*nth  century.  The  arrows  shot  from  it  wvrv 
termed  qintrrctn. 

Ar'bor.  iM'ichiitrrtf.)  a.  An  axle  or  a|iiiNUc  of 
a  wh«vl  or  pinion.  The  term  is  specially  oaed  is 
hondo^y. 

h.   A  m.indnd  on  which  a  ring,  wheel,  or  ooUar  ii 
turned  ill  a  lathe. 
Ar-cade'.    A  vaulted  avenue.     A  covcfod  pa^ 

A  nnmlier  of  streets  in  I/ondon  and  Paris  are  thaa 
%'aulte«l  o%'er,  and  an'  well  known  to  many  of  oar  citi* 
zens  ;  the  I«owther  anil  Burlington  Arcades  of  tha 
foniH-r  city,  for  instani^-e. 

As  one  iikmIi*  of  conm'cting  down -town  and  «^ 
town  of  New  Yolk  <'ity,  the  an^ade  syatem  haa  bera 
pro{)osed.  Kveii  of  this,  many  foma  hare  beea 
su^ifeHteil.  One  is  to  fumi  a  sub-way,  a  maia-waj, 
a  I  til  an  elfViitfil  lailwHV. 

Ar-cade'  Rail'^iray.  Tlie  up]ier  roadway  lo  be 
supiiorted   by   irr>!i   culuinna,  and  haring 
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Arradt  RaHvOff. 

wiiter  tulN's ;   the   main-wuy  by  maaonry, 
whirh   the   .siwi'is  and    pnennnitic    disfialch 
Ae.i-^s   to    )n-  hiid  to   the  various  levels  by 

Arc'bou-tant.  An  andinl  battreaafonaiagaM- 
••ral  tup] Hilt  toi  the  foot  or  haunch  of  anoCbtfj 

ArcfaL     Till-  antitpiity  of  the  amh,  aaya 
«ion.  is  tiai-fil   to  the  tinx*  iff  Amunoph   !.• 
ivi^ned  1.'i4n  n.  <-.     Me  also  thinks  it  praliahli 
the  cliAnilNTH  of  the  brick  I'yramifls  at  1~ 
erected  by  the  sUtM-easor  of  the  son  of  Cbaopi^ 


jmve  to  bo  vaulted  over  with  arches,  which  wouM 
uatry  liack  the  nntliiuity  of  the  arch  to  2020 
In  one  of   the    kftyptinn   pyramids  is   e 
which  foimed   i 

arched  ceiling 
to  the  Barcoph- 
ataia  chamber. 
"nie  two  outer 


Toui  coiirsi'i,  and  13  3  feel  10  inches  thick  The 
■tonrs  beiiCHth  were  1  feet  long,  and  IS  mchet  in 
brenilth.  At  tlie  back  the  joints  vere  packed  with 
chins,  and  the  whole  waa  grouted  with  fluid  mortar. 
This  tomb  ia  of  the  time  of  Amuiioph  I.,  1540 
B.  c.  The  stone  arch  at  Saccara  is  of  the  time  of 
PsBiimieticus  II.,  600  B.  c.  The  aii:hes  of  the  tombs 
of  Ben!  HnsKan  are  coeval  with  Osirtasen  Jl.  and  the 
Viceroy  Josojih. 

Arohfs  are  found  in  Chinese  bridges  of  great  an- 
tiquity and  nisgnituUe  ;  anil  as  beFore  shown,  those 
of  Egypt  fur  anteitate  the  jwriodsar  Greece  or  Rome. 
Arched  vaults  nrr  fannd  among  the  ruins  of  Nineveh. 
A  building  at  Myceiiie,  in  Greece,  culled  "  Treas- 
nt7  ofAtreiis,"  has  an  interior  pointed  dome  of  18 
feet  diameter,  and  of  about  tlie  same  htght,  the  sec- 
tion presenting  two  intersecting  area  of  about  70  feut 
radius.     The   difficulty  of   working  voussoirs  lias 
been   evaded   by  mak- 
If'  300.  ing  the  beds  horizuiital 

-  throughout,  the  tO)i  be- 
ingformed  of  aflntstone. 
The  ioffitof  each  course 
was  then  cut  to  the  re- 
quired angle  with  ita  bed 
by  means  of  a  templet 
cut  to  the  railius  of  the 
vault  (Fiij.  300). 
This    form    ot    arch 

the   "Egyptian,"    and 

tnerelyin  name,  the  con- 
structive principle   be- 
Arck.  ingentirely  diRerent,  as 

the  stones  of  which  It 
is  c  niposed  are  only  subject  to  vertical  pressure. 

The  Greeks  did  not  allow  arches  to  apgiear  in 
their  visible  architecture,  but  used  them  for  covering 
drains  and  the  like,  as  in  the  temple  of  the  Sun  at 
Athens  ond  that  of  Ajiollo  at  Didymos.  It  waa, 
however,  contrary  to  their  architectural  principles  to 
admit  any  but  straight  lines  into  any  viaiblf  part  of 
a  building,  except,  jierhaps,  as  mere  oniamenlation, 

secure  that  severe  simplicity  of  outline  by  wbieh 
their  public  stnictures  went  charaeteiized.  The 
Romans  maile  very  free  use  of  them.  The  Cloaca 
Maxima,  or  Great  t^wer,  of  Rome,  is  tlie  oldest  known 


!5  ARCH. 

exaroiile  of  Konian  workmanship ;  it  is  believed  to 
have  been  eonstnlcted  more  than  live  hundred  years 
before  the  Christian  era,  and  is  yet  in  a  perfect  atat>^ 
of  preservation,  still  continuing  to  perform  its  origi- 
nal functions.  That  people  also  used  arches  as  tri- 
umiihal  monuments  ;  the  arch  of  Titus  was  erected 
A.  D.  80  ;  that  of  T^an,  A.  D.  114  ;  and  of  Con- 
stantine,  A.  U.  312.  the  Gothic  style,  which  origi- 
nated about  the  ninth  century,  and  soon  spread  over 
the  whole  of  Eumite,  w-ss  emphatically  tlie  style  of 
arches.  Its  special  characteristics  arc  the  clus- 
tered pillar  and  the  jiointed  arch.  The  mediiPTal 
masons  ti-eated  them  with  a  lioldnesa  and  freedom 
unknown  to  the  builders  of  Ancient  Rome. 


the  old  Freemasons  who  built  Henry  \ 
chapel  and  other  structures  of  similar  and  previous 
dale.  The  span  and  bight  of  some  of  the  principal 
vaulted  arched  structures  are  as  follows  ;  — 


171b    ' 


rHtmliuter  Abbe; 


at.  P«ir>. 


IBmillli. 

lllght. 

Prop«- 

11  bridge  c 


For  examples  of  aivhes  used  il 
tion,  see  Brjdue. 

The  term  "arch  "in  its  widest  signification,  is  com- 
monly understood  to  mean  alniost  anything  of  ■ 
curved  shape  employed  for  the  purpose  of  bearing 
weight  or  resisting  pressure,  but  in  its  mote  restricted 
mechanical  sense  may  be  detined  as  a  collection  of 
wedge-shaped  bodies  termed  wussoiri  or  arch-atones, 
of  which  the  lirst  and  last  at  each  extremity  are 
sustained  by  a  support  or  abutment,  while  the  inter- 
mediate onea  arc  held  in  position  by  their  mutual 
pressure  and  the  adhesion  of  the  mortar  or  cement 
interposed  between  them.  The  center  voussoir  a,  in 
the  highest  part, 

or  croiitn,  of  the  Fig.  SOL 

areh,  is  called  the 
kcyatotu.  The  in- 
ferior surface  of 
the  arch,  td/c  c, 
Is  the  iiUrados,  or 
«(<^,bntthislBt- 

tiroes    restricted 
that  part  of  the 
under  surface 


■diate  vicinity  of  the  keystone,  or  crown. 

.re  the./Ionjl's  of  the  arch.     The  exterior  or 

top  surface  is  called  the  exlrado*,  or  back.    Thejioints, 

be,  where  the   iutrados  meets  the  abutmeuts,  are 

called  thc)}iriii!rijU7s;  their  horizontal  distance  apart. 

the  .QN»i ;  and  the  distance,  gf,  from  the  center  of 

this  to  the  center  of  the  intiailos,  the  riae  or  height 

of  the  areh. 

The  simplest,  as  it  ia  the  earliest,  form  of  arch,  is 

lat  of  a  segment  of  a  circle,  generally  leas  timn  a 

micircumference,  such  as  is  Found  in  the  works  of 

the  Romans.     The  Gothic  architects  about  the  tenth 

iry  originoted  tlie  pointed  arch,  formed  by  two 

of  circles  described  from  different  centers,  and 

ingat  the  crown.    Three  and  four  centered  arches 

introduced  into  the  later  Gothic  architecture. 


AKCH-KOARI). 
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A  iHnehinjin*!  Arch  in  oin*  whii-h  ih  fnrmetl  in  a  '      Aroh-briok.      A  comput  brick,  or  OOA  cf  wdgn 

wall  ti»  pnittrt  a  KiKiitr  )N-iii*ath  fruiii  thi*  Mi|H.'rin-  Mha|i('. 

«iinilN-iit  Wright.  Aroh-but'treas.    A  fl^riug  buttre«;  mchiM 

An  Arrh  uj  K^iuilibriuut  U  unt*  in  whirh  all  iiartH  U\m\  tin*  out**r  wall  of  an  aisle  to  the  clcar-itoty  of 

are  uf  •liniilar  Ktffn^h,  aii«I  the  wlioK*   ca|Mil>le  of  t lit*  nuvc  to  fonu  a  lateral  aiipportagiiiiat  the  Uuttt 

Ntanilin^  Mitltnut  uhutnn'Ut-s.  of  the  rouf. 

An  Arch  of  EquijMM'tur   in  une  in   which   the  Arched  Beam.  {CarprHtrt/.)   A  beam  cut,  bent, 

v«iu<M4iink  an-  HU?«taint*«l  by  mutual  o]>)H»sttii»n  ;  tin*  or  built  into  an  an-hinl  form  to  sapiiort  a  stnictait, 

thrunt   (if  th<-   rruwn    U'iiif^   transffrrfil   from   one  oh  u  crilin^^,  r<N>f,  or  viaduct. 

stiiiir  t«i  anothiT  till  it  n-at-hf^  the  abutnii'nt<<.  One  f«)nii  of  the  arehitl  l)eam  ih  exemplified  by 

A     Funuier.  the   ro<if  of  th<*  (iinin;{-niom  of  the '  riiarteriioiiae 

Arch     is    out-  S«h<M>I,  l^ndon  {Yi]*.  312).      Thi^  niu«'h-|M*rrert«l 

which      b|ittns  t- harit y  is  wrll  hou!>e«I,  and  the  roof  of  the  irfectory 

the   tir«*-ehant-  is  fonm-d  with  circular  Yilta  in  four  tbirkneaies  of 

ber   and    hu|>-  lA-iuch  deal  four  inches  uid«*,  with  aawnruta  half 

fiortH  a  l»att4*ry  an  inch  in  depth  on  the  under  sideH,  and  |Hit  to- 

of  kettles  ;  or  ;f»'th('r  with  murine  yhtr,  on  a  erwlle  center.     Thr 

it    iiiay    fonn  dott«*<I  lines  show  the  collars,  which  are  dovrtailfd 

I t      the  ceiling  and  one  inch  into  the  sides  «if  the  principal  rtften.    The 

■^' "" '■■'  I •-■    rofif  (»f  antt'tal-  )>rinci|»iil  rafters,  lH*in<;  five  inches  wide,  pmjrct  on 

r^   lur^ic  furnace,  one  side  an  inch  U-fore  the  fai-e  of  the  circular  rifaa, 

fill  vib       _  ^    uutitUiiuf  which  an*   only  four  inches  wide.     Ou  the  eulUn 


rii;.  811. 


Furnart  Artk. 


Roo/0fer  Dtmime-lionni  nt  t  Uarirrkottte  School. 


1 "  " **.       -   a    pmuuimj 

^   furnace,  for  in-  n-^t  the  purlins  supjNirtin^  the  rafters.     Tbe  oriliag 

-"-^'  '1  jjtant-e.  joists  an'  spikiil  up  to  the  circular  ril*. 

A     t/roinrtl  The  live  main  arches  of  the  Ouaebuiimc  Viadoct 

Arch  is  one  in-  of  the   Newca»tle,  North  Shielda,  and  Tjmemoutli 

tersivte«l   by  other  archeii  cutting;  across  it  trans-  ILiil way,  KnjL;Iand,  are  built  of  archixl  beama ;  thm 
versely.     The 

]N>int  of  June-  Fig.  312. 
tionisaffrriiN. 

-\ll    //l/f'V/- 

rd  Arch  is  a 
reversed  or  in- 
verted arh. 

.\n  Invert- 
*d  Art'h  ison«' 
with  the 
•  nmn  ilown- 
w;inl<t,  UH  in 
the  tliHir  of 
.1  tunnel,  the 
HlRieeU-neutli 
an  o|H'nin:;  in 
a  fo-.indution- 
wall,  etc. 

.\    L'incet 
Arrh  i»  it  narrow  ]»'itkc>l  iin-li.  which  was  much  em-    of  these  have  a  s}iiin  of  116  feet  each,  and  tlie  otk* 
pluyeil  for  windows  duriii;;  the  ]in'V:dence  of  the    er^*  luivf    114  feet  s|Nin.      The  hi>;ht  uf  the   raili 
<  (ot  hie  style  tif  :ipli  it  ••ctup*.  known  as  tlarly  Kn;;li'ih.    uImivc   tlie  IhiI  (»f  the  stn-am  is  ]0A   feet,  and  the 

.\  /j*tniiH'if"f  Ai'h  i'^  till"  ni:ide  of  sni'ri'sojvf  tliiik-  width  of  the  viaihict  is  31  fe«-t, —  26  for  a  double  liae 
nessivs  of  pl.iiikiri;:.  iH-nt  inio  sIiaiM',  and  siiureil  to-  or  mils  anil  :'»  for  a  fiHit-jiath.  At  each  end  of  the 
p-tlicr  hy  treen.iiU  or  «>theiwiM'.  S«>e  Ai:riiKi>  viaduct  an*  two  anrhes  of  masonry',  and  tbe  total 
ItKAM  :  Lamin  \i  I  !•  Ai:«  II.  Ien>;th    is   IMS    fret.      The   two    mitldle   fiien  an 

\  li'iuiffint  Aoh  i<  oiii'  whosi-  almtnients  an-  on  eni-tcd  u)ir>n  piles  from  21  to  27  feet  in  leagtll. 
an  inclin-tl  ]il.iih>.  All  the  pirn*  are  of  masonry,  and  tajieivd  n|v««id, 

A  //r/ii  iw/i'/  Ac'h  is  one  on  tin-  ^]i:indn>l  of  an  tlie  pnncijvd  1>ein^  21  f<>«'t  wide  betwi*en  the  fool- 
.irch,  to  di>iril>uti'  and  limit  the  pn-v^.nie.  in^^  an<l    ir»  feet  at  the  sprinKinK  ^  ^ke  arc^ 

\  Si' ih'  or  Sh'iif  Arrh,  is  a  finiil.ir  arch  not    The  pii-rs  »re  c»intinucil  upwanl,  of  reduci-d 

iiViT  l*<0'. 

.\    Sl.1  tr    Ar-'h    is   oiii-   wlpi-te    litji-    uf  dirn-tioli    \^ 

J'liipic  with  its  iiliutiiii'iit.     S-»-  Kiiii.  :tni»,  :U«». 

\  Stt'ii  iht  Ar-h  in  iiiH-  built  with  \iiii'»'.i»iiN,  w  liieb 
::iv.'  a  liv.-l  iiitr.i>lo«,  u^i-d  an  tlii-  ln-.nl  of  an  .i|Kr- 
!ure  in  a  wall. 

.\  Sftf'tffi'l  Ai''h  i-»  a  fiiMiii  l-'-haiieil  anil;  «>ne 
V.  liii*f  two  i-nd  -•■•■tioiis  ait-  uii'tiu.il. 

\    T"'"r\tx    Tuffc-    Anil   in  .«n  an  li«-d  o|H]iin>;    iiiaih- u]i  of  rourteni  planks  mi  bent  aa  to  fo 
ni  a  fiini.i  •--wall  at  whj.h  the  M.i^lpiiN*  i-nteis.  anli,  and  laid  toj^ether  so  as  to  break  joint 

A    T-t  iiff   Anh   i>  til"  an  lii-d  o]>eii]ii'.;  at   whi«li    tr.iiisvi'i>ely  and  loiifotudinally.     Ther  an 
^If  ni'-Ml  i->  •Ii'«cliar;^i-<1  from  a  snirltiii^-furnaci-.  to;:etlier  by  oiiken  tn-enails,  1}  inchea  In 

J.    {.W-.ii.fi.)    Aininw-orke  i  |iortioiiof  tlK-^'hiuiid.    and  4  feet  apart,  each  tnfiiail  perforatiiifi tkn*  af 

Arch-board.    iShtfth,ii/./nnt.'\    The  ] art  nf  the    the  planks.     iV>tween  each  joint  in  each  dinatfaa 

.1  .  V  T  Th>'  i-o'titter.  under  the  knuckles  of  the    i<>  iilaced  a  layer  of  strong  brown  papar  dip|Nd  ll 
->=  -ui  ii:ii)<«-i-^.  boiling  tar. 


ii 


sions,  to  the  level  of  the  madwav,  the  vhole  of  tke 
live  main  an  lies.  s|);inilndin^,  and  superrtmctaie 
U-iiii;  foniied  of  tinilier.  Tlie  radius  of  these  aiifcia 
i<«  «;s  fc-t,  ami  their  hm-  or  versitl  sine  aliont  33  frrt. 
The  Ti\t^  forming'  the  an-hes  are  ooin]ioiml  af 
))laiiks  of  Kyani/ed  Dantzic  pine,  the  Imntha  af 
whii  h  varv  fmm  2i>  to  40  f4*et,  br  11  inchea  wide 
and  :{  im-hi-s  thick.    The  thickness  of  each  rib  is 


ARDH. 

or  BpiraU  intersecting  at  right  angles 
tlie  eouTtiiuj  joints,  or  tliusc  which  di- 
viJe  the  atones  of  each  course,  «o  that 
the  voiissoirs  are  rectangular  on  the 
Eoffit,  eiucpt  those  quoins  or  voussoirh 
oil  the  faces  sf  the  arch  wliere  the  sec- 
tion exhibited  is  elliptical. 

In  Kig.  SIO,  instead  of  rsdintilig  thit 
bed-joititfl  from  the  center  of  the  cyliii- 
del',  they  are  made  iwrpcndioular  to  the 
curve  of  the  sofEt  on  the  oblique  sec- 

Of  the  parts  of  an  arch,  — 

The  top  is  tlie  erlradoa,  or  back. 

The  nnder-side  the  ittinulM,  or  soffit. 

The  line  from  which  it  con 
'V^   the  apringing  line. 
~^       The  stones  of  the  arch  are  i 

The  lower  oiie  on  each  aide  i 


whole  prcssun-  is  vertical,  and  that  the  arch  it 
port«d  |>rinci])ally  by  the  cohesion  of  the 
parts  ;  so  that  it  cannot  be  used  for  cov- 
ering any  but   narrow  openings.     As  at 
present  employed  in  brickwork,  its  princi- 
pal use   is  to  relieve  the  pressure  on  a 
beam  or  lintrl  below  it- 
Oblique,  genrmlly  called  skew,  arches 
Lave  their  nxrn  obliriiin  to  tlieir  faces,  and 
on  account  of  thi!  dilHi-ulty  of  their  con- 
atrucCion  arc  si^hlom  employeil,  unless  in 
isilrmd  bridges  where  the  direvtion  of  the 
line  of  the  rwul  renders  it  necessary  to 
UTOss  streams  obliquely  to  their  courses, 
lu  such  cases  it  is  neciissnry  that  the  piera 
should  be  parallel  to  the  current  of  the 
atrrain,  in  order  U>  otTer  as  little  resistaiice 
u  posrifale  and  alTonl  a  free  passu^  to  tho  water. 
A  bridge  arched  in  this  manner  is  said  to  have 
been  built  near  Flol-ence  as  eatly  as  1530,  but  their 
genirnl  introihiction  dates  no  farther  back  thnn  the 
em  of  thi>  commencement  of  railroad  construction, 
about  or  a  little  previous  to  1830. 

The  onliiiary  method  of  bnildinjta  skew  arch  (Fig. 
390)  is  lo  niaite  it  a  portion  of  a  hollow  cylinder, 
tile  voussuirs  U-in);  laid  in  parallel  Hpiml  couraesf  and 
their  beds  worked  in  such  a  manner  that  in  any  see- 


the hn-aiKr^. 

The  upper  portion  is  the  verUx,«T  ermim. 

Midway  between  the  erown  and  the  springing)  are 
the  haanrhet,  orfianta. 

Thr  aprrmjcn,  or  rciia,  rest  on  impoaU,  abKlmcnIa, 

The  extreme  width  is  the  upon. 

The  rise  of  the  curve  in  the  center  is  the  mi'snl 

The  space  between  the  hnuitck  and  the  outstrib- 
*     insrectangle  is  the  apandTel. 

Tlie  joints  between  vousaoirs  are  the  abrtH- 
voira;  which  arc  peipendicular  to  the  surface 
ofthc«o#i. 

TIlG  exposed  vertical  surface  is  the/aix. 
An  Aniicaliiiii  Arch  js  the  oven  in  which 
allowed  to  cool  gradually.      See  Ak- 

An  Ambiiin  Arch  ia  one  of  horseshoe  eliape. 
The   diameter  is  less  at  the  spriiigings  than 

A   B<ifkel-h.indk  Arch  i 


tion  of  the  cylinder  perpendicular  to  its  axis  the 
lines  formed  by  theit  intersection  with  the  plane  of 
section  shall  radiate  from  the  axis  of  the  cylinder. 
In  this  mo<1e  of  construction  the  soRit  of  each  stone 
will  Iw  a  portion  of  a  cylindrical  surface,  and  the 
twist  of  the  beds  will  tie  uniform  Ihioughout  the 
whole  of  the  arch  ;  so  that  we  have  only  to  settle 
the  amount  of  the  twist,  ami  the  stones  can  then  be 
worked  with  almost  as  great  facility  as  the  vouasoirs 
of  an  ordinary  arch.  The  hending  joints,  or  those 
which  divide  tlie  stones  of  each  course,  are  portions 


I  tliree-centered, 
[-  which 


A  Blind  Arch  is  a  closed  arch  ;  o: 
does  not  (lenetratc  the  structure.  Commonly 
employed  for  mere  ornamentation,  to  make  one 
face  of  a  building  correspond  in  character  with  an- 
other frant  where  there  are  actually  ai'ched  openings, 
A  Citltiinrion  Arch  is  one  in  the  form  of  an  in- 
verted catenary  curve,  or  that  which  a  chain  sus- 
pendnl  at  each  end  natnrally  assumes. 

A  CoMii'oti'nd  Arch  has  an  arcliivolt  receding  in 

steps  ;  giving  the  ap|>earaneG  of  a  siicee.'tsion  of  re- 

'  '      lying  B])an9 1     '  '    ' 


■  Arch  is 


leof  St 


and  Saxon  ai'chitecl 


cral  courses  whose 
Common  in  Korman 


ARCH-BOARD. 
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ARCHED   BEAM. 


A  Di^charffing  Arch  in  one  which  is  formed  in  a 
wall  to  protect  a  space  bi'iieath  from  the  superin- 
cumlieiit  weight. 


Aroh-briok.     A  oompaas  brick,  or  one  of  «nr 

shai)c. 
Aroh-bnt'treas.    A    flyiug  bnttrew;  rkIo; 


All  Jrch  of  Equililfrium  is  one  in  which  all  iNirts  '  fi-oni  the  outer  wall  of  an  aisle  to  the  clear-Aiir  i 


are  of  similar  strength,  and  the  whole   capable  of 
standing  without  abutine^ts. 

An  Arch  of  EquipolUncc  is  one  in   which   the 


the  nave  to  form  a  lateral  aiipport  agaiiut  the  iLv 
of  the  roof. 
Arched  Beam.  {Carpentrt/, )    A  beam  cot.  Irs. 


Fig.  811. 


voussoirs  are  sustained  by  mutual  oi))K)sition  ;  the    or  built  into  an  arched  form  to  aii|>|>ort  a  sinii:r.p. 
thrust  of  the   crown   Wing   transferred  from   one  ■  as  u  ceiling,  roof,  or  viaduct. 

stone  to  another  till  it  reaches  the  abutments.  |      One  fonn  of  the  arched  beam  is  exemplify!  r 

A  Funutce  \  the  roof  of  the  dining-room  of  the  '  <  'liarti^ni^ 
Arch  is  one  i  School,  l^ndon  (Fig.  312).  This  muih-prrrtTA 
which  spans  j  charity  is  well  housed,  and  the  roof  of  the  rrf-v- 
the  iire-cham- ,  is  fonned  with  circular  Yiba  in  four  tbioknrt»^  * 
ber  and  sup-  i  l^-tnch  deal  four  inches  wide,  with  snw-cub  bir 
ports  a  battery  |  an  inch  in  depth  on  the  iiiidcr  aidesi,  and  {-ut  > 
of  kettles  ;  or '  gether  with  mnrine  gluf,  on  a  cradle  center.  T;- 
it  may  fonn  1  dotte«l  lines  show  the  collars,  which  are  duTrtJix 
the  ceiling  and  i  one  inch  into  the  sidi*s  of  the  principal  nifter>.  TV 
ro«)f  of  a  metal-  !  princiiwil  rafters,  lieing  live  inches  wide,  pn)j';^t  li 

one  side  an  inch  before  the  face  of  the  cirt^uUr  r.lk 
which  are  only  four  inches  wide.  Ou  the  i  >iIli 
n;st  the  jmrlins  suppoiling  the  rafters.  The  wiiii; 
joists  are  spiked  up  to  the  circular  ribs. 

The  five  main  arches  of  the  Ouseboume  Viaiib : 
of  the  Newcastle,  North  Shields,  and  TyuemoLU 
Railway,  England,  are  built  of  arched  beaoii ;  thi** 


mww^^^^mw/////\ 


'/^ 


077///.7///////A  stance. 


lurgic  furnace, 

-  -  a    puddlhig 

1  furnace,  for  in- 


Furnaee  Arch. 


Fig.  312. 


A     Grobicd 
Arch  is  one  in- 
tersecttetl   by  other  arches  cutting  across  it  trans- 
versely.   The 
IH)int  of  jun^:- 
tionisaf^r«//l. 

An  Infin't- 
fd  Arch  is  a 
ivversvil  or  in- 
verted Jin.'h. 

An  Incrrt- 
I'd  Arch  i.H  one 
with  the 
i-rown  down- 
wards, as  in 
the  ilcNir  of 
a  tunnel,  the 
.s]turelN*neath 
an  o|K'ning  in 
a  founilation- 
wall,  «tc. 

A  Lancet 
Arch  is  a  narrow  pt^aked  arch,  which  was  much  em-  '  of  these  have  a  s]>an  of  116  feet  <>ach«  and  the  od 


Roof  over  Dininz-Hooin  at  C'lurtrrhouse  ScAoof. 


ers  have  114  feet  sjMm.  The  hi^ht  of  the  iiili 
al)ove  the  \h.h\  of  the  stream  is  108  .feet,  and  tbr 
wiilth  of  the  vimluct  is  31  feet, —  26  for  a  double  li» 
of  mils,  and  5  for  a  foot-]>ath.  At  each  end  of  iW 
viaduct  nn>  two  an-hes  of  masonry,  and  the  totii 
length   is   91 S   feet.      The   two    middle    piers  ait 

ill  lengtk 


])Ioyed   for  winili>ws   during  the   ])n' valence  of   the 
<tothic  .style  of  an'hiteeture,  known  as  t^rly  Knglish. 

A  Lfimui^i/'d  Arch  is  one  niadi*  of  .sueee.ssive  thick - 
ne.Hses  of  planking,  bent  into  siiaiM',  and  si'cured  to- 
gether by  treenails  or  othei-Mise.  See  AluiiKD 
Bkam  ;  Laminatki)  Aiuh. 

A  linuifHiiif  Arch  is  on*;  who.tie  abutments  are  on  enn'ted  ujK)n  ]>iles  fnmi  21    to    27    feet 

an  inclined  |»lane.  All  th<*  )tiei-s  are  of  niasonr)',  and  tafiered  upmH. 

A  lltlurimj  Arrh  is  one  on  tlu-  si»andrel  of  an  the  pnncipal  In-ing  21  feet  wide  Wtwt^n  the  fooJ- 

an'h,  to  distritMite  and  limit  the  pressure.  ings   and    l.'>  fi*et  at  the  springing  of    the   airhd 

A  Slrnr  or  Srhtiiw  Arrh,  is  a  cinular  areh  not  The  piers  are  eontinued  upwaiil,  of  n.*duced  dimn* 

over  ASO".  sions,  to  the  level  of  the  nwdway,  the  whole  of  th' 

A   Shtr  Art'h   is  one  whos«'  line  of  direeti»)n  is  live  main  anhes,    spandreling,   and    siiperstmotoir 

itbliipie  with  its  abutment.     See  Figs.  aoit.  :uo.  U'lng  fonned  of  tinilNT.     The  nidius  of  these  airh*^ 

A  Sfnti'jhf  Anh  is  one  built  with  vou»oii-s,  whieh  is  ♦{s  f«n't,  and  their  risi*  or  versi'd  sine  about  S3  Irrt 
;;ive  a  level  intrados,  usi"*!  as  the  head  of  an  ajHT-  The  ribs  forming  tin-  anhes  hh*  comtKhwd  rf 
lure  in  a  wall.                                                                   ,  ])lanks   of  Kyani/e<l   Dantxic  pine,  the    lencths  U 

X  Spfiif/rd  Arrh  is  a  fnnnel-KliajMMl  anh  ;  one  which  vary  from  20  to  4<J  feet,  bj-  H  inches  wi^ 
v.hosi.' two  end  . sections  are  nnetpial.                              !  an«l  *^  inelies  thick.     The  thieknesM  of  each  rib  i« 

A    T  if'rr  r  ttr   Tinnn    Jrrh   is  an  arched  o|H>ning  made  up  «if  fourteen  planks  so  Wnt  as  to  formal 

in  a  furnaie-wall  at  which  the  bla>t-pi^M<  enters.  arch,  ami  laid  together  so  as  to  broak   Joint  botk 

\    Tffntp   Arrh  is  the  arched  <»iN-ning  at   which  tninsvei-sely  ami  longitudinally.     Thoy  are  ftal 

the  nietal  i<i  discharged  from  a  snielting-rnrnace.  together  by  t»aken  treenail>,  H  inehtiai  in 


2.     (Miiiiiht.)    .\n  unworked  {Million  of  the  ground,    and  4  feet  apart,  each  treenail  )>erforatinff  thne  flf 

Arch-board.    {Shiftfmi/dinif.)    The  piiii  of  the    the  planks.     li«'twei*n  each  joint  in  each 'dircctiaB 

le  counter,  umler  the  knuekh's  of  the    is  placed  a  layer  of  .strung  brown  paper  diimad  ■ 

.  lH>iling  tar.  H^ 


.*.t  -.M    *>VT    th 

s!  'in  timlnTs 


ARCHED-BEAM  BRIDGE. 
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ARCHED-BEAM  ROOF. 


The  smndrels  are  formed  of  trussed  framing,  and 
the  platform  of  the  roadway,  which  is  composed  of 
8-inch  planking,  is  supported  upon  transverse  beams 
laid  4  feet  apart.  The  platform  is  covered  with  a 
composition  of  boiling  tar  and  lime,  mixed  with 
gravel  in  applying  it,  and  thus  forming  a  coating 
impervious  to  water. 

The  arched  beam  has  been  very  extensively  used 
in  the  timlier  bridges  of  the  United  States.  See 
Wooden  Bridok  ;  Arched- Beam  Roof. 

Arched-Beam  Bridge.  A  bridge  whose  span 
either  consists  of  a  compound  beam,  or  one  in  which 
such  a  beam  forms  one  element  in  the  truss,  as  in 
many  of  the  wooden  bridges  of  the  last  century  and 
the  present.     See  Wooden  BniDOE. 

Compound  arched  beams  of  iron  are  also  becoming 
common,  and  many  beautiful  bridges  are  now  made 
on  this  principle.     See  previous  article. 

The  arched  beam  is  now  a  favorite  form  of  bridge. 
Angle-ii-on  of  varying  cross-section  is  freely  used. 
See  Iron  Bridoe. 

Arched-Beam  Roof.  In  the  sixteenth  century 
Philibert  de  Lorme,  a  French  architect,  invented  an 

Fig.  818. 


Fig.  816. 


Dt  Lorme'a  Arched  Beam. 

arched  beam  (Fig.  313)  made  of  pieces  of  timber 
which  were  cut  into  short  arcs  of  the  required  circle, 
placed  edgewise,  and  bolted  together,  breaking  joint. 
Several  roofs  in  Paris  and  London  are,  or  were,  of 
this  construction. 

It  was  a  disadvantage  of  this  plan  that  the  pieces 
were  necessarily  short,  as  they  would  otherwise  pre- 
sent a  croiis  grain  to  the  strain. 

The  largest  roof  of  one  span,  in  its  dav,  was  that  of 
the  Imperial  Riding- House  at  Moscow,  built  in  1790 

Fig.  314 


Imperial  Riding- Home. 

(Fig.  314).     The  span  is  235  ft^t.     The  members  of 
the  arched  beam  are  notched  together  (Fig.  315)  so  as 


Fig.  316. 


S 


Notched  Arch-Beam. 

to  prevent  slipping  on  each  other.  The  ends  of  the 
arciied  beam  are  prevented  from  spreading  by  a  tie- 
beam,  and  the  arch  and  tie  are  connected  together  by 
vertical  suspension -rods  and  diagonal  braces. 

Colonel  Emy's  an»hedbeam  (1817)  is  constnicted 
on  a  principle  differing  from  both  of  the  foregoing 
(Fig.  316).  Tlie  ribs  in  this  roof  are  formed  of  planks 
bent  round  on  templets  to  the  proper  curve,  and  kept 


Emy^a  Arched-Beam  Roof. 

from  separating  by  iron  straps,  and  also  by  the  radi- 
ating struts  which  are  in  pairs,  notched  out  so  as  to 
clip  the  rib  between  them.  ^ 

The  principals,  wall -posts,  and  arched  rib  form 
two  triangles,  firmly  braced  together,  and  exert  no 
thrust  on  the  walls  ;  the  weight  of  the  roof^  being 
thrown  on  the  walls  at  the  feet  of  the  ribs,  and  not 
at  the  pole  plate,  permits  the  uj»per  portion  of  the 
walls  to  be  comparatively  light. 

The  Colonel  erected  a  roof  of  this  description  in 
1826  at  Marac,  near  Bayonne. 

The  principle  has  been  extensively  adopted  in 
wooden  bridges  in  the  United  States  and  in  £u- 
rojje.     See  Wooden  Bridge. 

The  illustration  opposite  represents  the  roof  of 
the  Union  Passenger  Depot  of  the  New  York  and 
Harlem  Railway,  projected  by  Commodore  Vander- 
bilt,  and  constiiicted  from  the  designs  of  J.  C  Buck- 
hout,  C.  E.  The  roof  is  652  feet  long  and  199  feet 
2  inches  between  walls.  It  is  supported  upon  32 
semicircular  trusses,  which  are  spaced  20  feet  4 
inches  between  centers,  extending  from  a  ix)int  2 
feet  below  the  rails  to  an  elevation  of  94  feet  from 
the  springing  line  to  the  extrados  of  the  arch.  Each 
truss  has  at  its  foot  two  tie-ro<ls  2^  inches  in  diam- 
eter, with  a  turn -buckle  at  the  mid  length.  The 
pitch  of  the  roof  is  formed  by  rafters  secured  to  the 
top  chord  of  the  arch. 

The  trusses  weigh  about  forty  tons  each,  and  wei*e 
raised  in  sections  by  means  of  a  movable  staging' 
80  feet  high,  1 60  feet  long,  and  30  feet  wide,  moving 
on  ways,  and  shifted  along  step  by  step  as  the  work 
of  raising  the  tnisses  progressed.  Al>out  8,000,000 
pounds  of  iron  were  used  in  the  structure,  10,000,000 
bricks,  20,000  barrels  of  cement. 

The  car-house  is  lighted  through  three  skylights, 
extending  over  the  entire  length  of  the  roof,  —  one  on 
the  center,  double-pitched,  and  a  single  one  on  each 
sideof  the  center,  and  having  altogether  80,000  square 
feet  of  glass,  —  nearly  two  acres.  The  north  end  is 
closed  by  an  iron  front,  the  south  end  by  the  building 
containing  the  principal  offices  of  the  Company. 

The  roof  covers  nearly  three  acres,  the  station  it- 


ARCHED   BUTTRESS. 
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sflf  about  four  acivs.  Tlie  Ktatiou  is  desip^n^d  for 
the  UMjof  the  HikImjii  Hiver,  Ilurh^m,  X.  Y.  C'ciitral, 
and  N.  Y.  and  New  Hiivrii  Hailways,  having  lines 
of  rail  for  carh  coiniMinv,  )K.'sidt'.s  those  for  the  Fouith 
Avenue  hon>e-(;ars  which  run  into  and  to  and  from 
thi^  station,  whirh  was  ojH'ned  for  traffii*  October  7, 
1>>71.  The  pis-burnei-s  of  the  building  an*  lighted 
at  ni^ht  bv  electrieity  ;  2."i,000  fert  of  ele<tric  wire 
bi-in;;  ushI,  and  '2(),0(»0  f».ft  of  g:Ls-pi|M'.  The  144 
steain-rjcliatorsarc*h(;ated  by  15  miles  of  steam -pipe. 

The  roif  i-i  ventilatiMl  bv  six  lines  of  ventilatin;:' 

les  wide,  with  a  Z-shapeil 
interval  iM-twji-n  the  slats. 

The  HHjf  of  th"  St.  Tarn  ras  Station  of  the  Midland 
Railway,  Kn;(land,  rovers  nearly  four  acivs.  The 
r<M)f  had  at  the  time  of  its  enaction,  and  niav  vot 
have,  the  widest  s|>;in  of  any  in  existence,  240  feet, 
and  the  siKue  beneath  is  unbroken  by  ties  or  l)rac<?s. 
Its  style  IS  subdued  (lOthie,  with  se^nents  mcN'ting 
at  its  eniwn.  Tin*  ro(»f  sprin;^  from  the  platform 
levrl,  the  prineijKil  ribs  each  having  the  form  of  a 
fonr-ci*ntered  arch,  the  nidii  of  the  curves  In-ing  (u 
fe-t  and  IGO  feet  n's|M'ctively.  The  two  central 
curves  -  thos<*  of  ItiO-feet  radius  -  meet  at  an  an- 
gle in  tlie  center  at  a  hight  of  1>0  feet  al>ove  the 
platform  level.  The  length  of  the  ivof  is  JJUO  feet, 
with  a  clear  span  of  '240  feet,  covering  five  plit  forms, 
ten  lines  of  rai^s,  and  a  cab-stand  'jr>  feet  wide,  thus 
making  a  total  an'a  of  1(}5,(>(MI  scpiare  feet.  Its 
hight  at  the  ridge  is  12'»  fi*«*t  alH)Ve  the  level  of  the 
ritad,  Tin're  are  twenty-live  principal  rilw  in  the 
ii)of,  2f»  feet  4  inches  apart  fmni  cent*'r  to  center, 
and  each  weighing  about  50  tims.  The  station 
walls  rjs**,  lN*hind  the  spring  of  the  princijKil,  the 
spiUM-  at  the  top  Ix'ing  fdled  in  with  ojm'u  ironwork. 

The  roof  is  glazed  a)K)ut  7o  fci  t  <»n  each  side  of 
Ih*'  center,  and  the  nMuaindcr  is  covcreil  with  slates. 

The  trausver>e  girdei-s  which  support  tin-  floor 
of  the  station  take  the  thrust  of  the  i-oof.  They  are 
connecti'd  so  as  to  form  <'ontinuous  girtlers  iu'ross 
the  statitui,  and  rest  on  the  walls  of  the  17i-fi*et 
story  iM'ueath.  IJcsiiles  being  tied  to  the  girders, 
the  fi'ct  of  the  ribs  are  eaeh  securcil  by  four  :j-inch 
bi)lts  to  an  ancli<jr-plate  built  into  the  wall  and 
Htron;ilv  fasteni'd. 

Arched  But'tress.     A  Hying  buttn-ss,  or  arc- 

ftOU'iliif. 

Ar'chiL  The  extract  of  Orchilla  w«^l,  used  for 
dyeing,  usually  evaiK»r.ited  so  as  tt»  fonn  a  solid  nni^s 
like  indi:ro.     i 'ailed  also  (fn/iif  and  (.'ntlbtar. 

Ar'chi-me-de'an  Drill.  A  drill  whostr  stem 
coiLOst-i  o}  twii:t*l  pinit>n  wii-(>,  ora  core  having  sterp 
KpiraN.  A  nut  with  internal  otilii|Ue  grof»ves  is  re- 
cijMo.Mti'.l  nn  the  stem  iiw\  rotjites  the  latter.  A 
TKiisrw  DiiiM,  (wliiih  ^•■^•^. 

Ar'chi-me-de'au  Pro-pel'ler.  A  pr«»iMlbr con- 
)ii>ting  III'  a  i-<Mitinuous  spiial  vane  on  a  hollow  core 
running;  leiig|]iwist>of  tin*  vmm'I.  It  is  an  amplilien- 
tion  and  extension  «)f  the  scn-w.  Figun*  IJ17  shows 
it  in  hori/i»ntal  and  trinsver>.i'  .^rrtions.  See  Scur.w 
I'liorKr.i.r.K. 

Archi-me-de'an  Rail'^iray.  A  form  (»f  railway 
in  wliii-h  a  r'.intinu<i'is  ^hafi  intatf^  on  pillars  erected 
bi-t'A«-en  the  lines  o|  rail,  th«>  NJiaft  having  a  spinil 
rib  whii-h  acts  as  a  si-rew  upon  a  peilotal  U'low  the 
c.ir  to  piii)M>I  it  alitri^  thi*  tiaek. 

Ar'chl-me-de'aii  Screw.  Th<'  invention  >»f  Ar- 
chiuieil<->  wiii-ii  in  K;:y)i|,  abiuit  'Jtio  ii.  r.  It  i-on.si>rs 
of  a  holliiw  ini-liiii-i|  scii'w.  (»r  a  spiral  pi|ie  around 
an  ini-lirieii  avis  ;  the  luwcr  end  i^  submerged  in  the 
water  and  thi*  npjM'r  eml  di^'harvjes. 

SlralKf  retiTs  ti»  a  water- rai^iji;;  maehine  of  this 
kind.  UM'iI  to  suppl\  the  ;;aniMin  of  the  Memphite 
Ikibylon,  on  the  Nilu,  ami  worked  by  150  m^n. 
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It  was  also  u^ed  as  a  <lraining  pump  bv  the  Tr 
detani  of  Iberia  in  the  time  of  Strabo.  '  Thx*  »"• 
the   country   of    the   Guadalquiver.       Stre   St'iti», 

AlK'MIMKHK.W. 

Ar'chi-tect'ure.  The  ckfisic  orders  arv  fivr 
liorUj  Iniiir.  and  Corinthian  {Orc€l:\  ;  Tusctin  »i 
Cahifn'sitr  {Rijnina\.  The  more  liKxiern  is  <r.<>i. 
whichhasvfvcnd  varieties  :  Aniflo-Hauinn,  B.  C.  3J 
to  A.  1).  250  :  Amilo-S'tJ-on,  A.  1).  800  to  1066  ;  .U- 
alo-Soruuni,  lo«;o  to  11155  :  Enrlij  Einjlish  trr  /Wn*- 
Ir</,  11:55  to  1272  :  Vtirr  iU^hic^  l'27'Jto  1377  ;  F'"»"- 
iV/,  1377  to  15011  :  EJiznftrthtn,  1509  to  1635.*  Tib- 
Kubjtct  is  co]tioU!>]y  and  admiraldy  treato^l  in  iimdt 
excelhnt  wttrks.  Its  intercut  in  a  work  of  thischir- 
actcr  is  not  as  an  art,  but  as  r(*<|iiiriii||^  iiiarhinnr 
to  h(>w  and  shape  the  stonc.s,  oonstnict  tho  found*- 
tions  and  the  roof,  and  also  calling;  for  incenaitT  ia 
proviilin;;  the  building  with  its  material  ac^ofsaorirs&fr 
Siifety.  ventilation,  warmth,  light,  and  convenienff. 
The  f(jl!owiug  arc  dates  assigned  by  sonie  authori- 
ties for  the  buildings  mentioned  :  — 

The  |\vnimi«ls  (al»out)    B.  C.   1500 

Memnonium         .         .         .  «•        1350 

Solomon's  Ti*mple  .     •*        1004 

Hirs  Nimroud,     .         .         .  «•  9(10 

.lupiter  (  apitolinus  .         .         .     •■  (i^ 

rarthenon   ....  "  439 

Parithion  A.  D.        18 

Coli-^i'nm      ....*•  70 

St.  Sophia  .     «*  53J 

Mo«.ijue  rif  Oiiiar,  at  .b-rusalem      "  ^37 

<'aves  ol"  Klloni     .  .  .  **  7QQ 

St.  I'.'ter's.  IJome  .     «•        iQ2( 

St.  rani's.  b»ridfin  **        1710 

Thi'  ti'nt  is  till*  ori'^inal  of  the  ('hiiiem  atyle. 
Tiie  en VI-  i-i  the  original  of  the  Kgyptian. 
Tiie  Ift'l  t't/fiiii  snm^esteil  the  OriH'ian. 
The  iiviiH'  nf  ti'rts  the  wondi-ous  <!»othic  imw. 
The  (los^ie.osion  of  ii-on   and  various   faeUitIn  ^ 
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work  httvK  yet  inspired  do  one.  Some  are  anxious  to 
build  iron  houses  u  much  like  atone  as  pos'rible  ; 
the  most  uubitious  attempt  is  in  immenBC  bam  at 
Sydenham,  England,  ^  an  engineering  success,  but 
not  a  work  of  tnapiTBtJon. 

The  Egyptian  capitals  vrere  the  prolctypea  of 
those  of  the  Grecian  and  Woman  orders  ;  and  the 
various  ceramic  worka  of  the  Greeks  and  Etruscans 
Here  atranj^ely  'ike  those  of  the  Nile  people.  The 
opening  of  the  Egyptian  jwrts  by  I'sainmeticus, 
670  D.  c,  was  forlunalB  fur  the  natioiis  on  the 
northern  shore  of  the  Mediterranean. 

For  Siiecilic  Index  of  Abchitectuhe,  see  Mason  s 

ANl.  Bni.-KL*VKI.'»  WOUK. 

Ar'olil-toii-nere.    A  name  for  the  Stbam  Gun. 

Ai'ohl-tTBva.  lAi-chiieciure.)  That  portion  of  au 
entiit'lHtui-e  n-hii-h  rests  upon  the  columns  ;  the  liiUel. 

ICarpcnlrg.)  The  molding  around  a  doorway  or 
window.  The  respective  jiortions  are  known  aa  the 
traiumrtr.  arrhilram,  and  nnkitrave  jambs. 

Ar'ohl-Tolt  {ArthiltctnTc.)  n.  A  molding  run- 
ning round  the  face  of  an  arch. 

b.  The  inner  curve  formed  by  the  roussoirs  or 
arch -stones, 

Arch'-atone.  A  wedge-shaped  stone  nsed  in  an 
arch  ;  n  voussoir.  In  some  furaaces  the  chamber,  or 
an  opening  ther<into.  is  covered  by  a  flat  ashlar. 


ailed  n] 


Arc'o  graph.    An  instrument  for  desenling  arcs 

of  cin-les  uithout  the  use  of  centers      A  (hin  and 

pliable  strip  of  metal   \ihose  ends 

?l<  81B         are  attathed    to  the  wooden   bar 

may  bu  spmng  into  the  required 

shape  and   then    fastened   by  set 

**       tlnlesa   the    stock    haie 

isforeTtensionnnd   ontniction 

I  the  range  of  arc  which  mav  be  di 

■nbed  will  be  hut  limited      The 

el  ice  IS  susceptib  e  of  man]  vana 

ona  and  is  useful  as  a  templet  or 

marker  for  many  purposes. 

Arcoirnpy  A-r«-om'e-ter.    Au  instrument 

□aeiL  liy  the  K]ianish  Saracens  A.  D. 

1003.     It  had  a  bulb  and   stem  similar  to  a  hy- 

dmnieter  ;  floating  in  lirjuid,  its  stem  was  more  or  less 

Riibinet]{('d  by   the  chnn^.t  in  the  ilensity   of  thr 

li<iuid  due  to  chanf^a  of  the  temperature,  and  thu! 

constituted  a  thermometer. 

oreometer  consists  essentially  of  the 
linder  b,  rod  c  in,  and  the  table 


is  so  arranged  that  when  s 
I  a  delnito  weight  laid  upon  rf,  it 
wiU  r.ink  to  ft  mark  m  made  on 
Ihe  ro:l.  To  determine  the  spe- 
cific cravity  of  a  mineral,  it  is  laid 
on  the  plite  il,  when  it  will  of 
roarne  Ji'press  the  instrument  in 
llie  wali'r.  Additional  weights 
must  be  added  to  bring  the  mark 
,n  to  the  level  of  the  water,  and 
the  oKio-.iiit  of  these  Bubtiacted 
fi^om  Ihe  stanilartl  weight  already 
referred  to  will  \ie  the  weight  of 
the  mineral  in  the  air.  Call  this 
weight  p.  Remove  the  mineral 
from  the  plate,  anil  place  it  in  the 
funnel  or  hollow  cone  n;  immersed 
in  the  water  the  areometer  will  not 
sink  quite  to  m,  say  about  to  c, 
the  body  losing  in  water  an  amoiinl 
oF  weight  equal  to  that  of  a  quan 
tily  of  water  of  precisely  the  saini 
volume  with  itself,  that  is,  equal  U 
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that  of  the  water  displaced.  Additional  weights 
ntil  the  level  m  is  again 
reached.  This  amount,  which  we  will  call  p',  «- 
iresses  the  weight  of  an  equal  Tolume  of  water. 
(Ve  have  thus  ascertwned  tlie  weight  of  jirecisely 
equal  volumes  of  water  and  of  the  mineral,  and  as 
the  standard  taken,  ^.  will  cxi>ress  the  ratio 
of  the  two,  or  the  specific  gravity  cf  ttic  bo<ly. 

Thna,  x  :  i   ■  :  p  :  p^,  and  .i  =  -5.. 

The  areometer  of  PAPl>t'S,  the  Greek  philosopher 
iiitemporary  with  Theodoaiua  the  Great,  A.  D. 
379-395,  is  described  hyAl-Kh^int  theSaracen,  an 
nt  writer  of  the  twelfth  century,  the  author  uf 
Book  of  the  Balance  of  Wisdom,"  and  mis- 
pected  to  be  identical  with  the  great  AI-Hazen, 
whose  celebrity  is  associated  with  the  Cordovan 
period  of  Spanish  history.  It  was  a  graduated  braaa 
tube  which  floated  vertically  in  liquid  and  indicated 
by  the  line  of  submergence  the  degree  above  or  below 
the  "  equator  of  equilibrium,"  the  specific  gravity 
of  the  matter  weighed. 

The  surmise  of  Chev.  Khanikoff,  indorsed  byl>ra- 
per,  thflt  Abu-Jafar  AI-Kh&titit  and  Al-Hazen  were 
identical  may  be  correct.  They  were  certainly  eon- 
temporaries,  but  the  former,  wirtise  name  it  is  impoa- 
"  '  to  lind  in  any  other  part  of  the  Persian  an- 
... ._.  fails  in  some  respects  to  answer  for  'Abu-'Alt 
Muhammad  Bin  'at-Hasan  'Ibu   'al-Haitham,  said 

be  of  Basmh, 

The  l>ook  referred  to  above  as  the  writing  of  .\I- 
Khazint  was  composed,  as  is  seen  in  the  Dedi- 
Tt  of  the  Saljlike  SuH&n  Sanjar, 
who  reigned  over  a  large  part  of  the  ancient  Khali- 
fate  of  Baghda.1  from  A.  D.  1117  to  11S7. 

The  areometer  of  Pappus  is  very  similar  to  the 
Volmneter  of  Gay  Lassac. 

Gay  Lussac's  scale  areometer  consists  of  a  cylin- 
drical glass  tube  in  the  lower 
partofwhiehabalUisblown,  fig  SM. 

anil,  being  continued,  finally 
terminates  in  another  ball  c. 
The  latter  is  filled  with  shot 
ry,  to  cause  the  in- 
:  to  sink  vertically  in 
distilled  water  to  a  certain 
point,  the  lero.  The  specific 
gravity  of  a  liquid  is  ascer- 
tained by  the  depth  of  depres- 
sion, its  weight  being  equal  to 
that  of  the  liquid  displaced. 
It  is  a  form  of  hydrometer. 

A-TB-o-stylo*.  Aninler- 
coluiiiuiation   of  four  diam- 

jj'gaiid   Oaa'-bum-Br. 

The  Argand  Gas-burner  has 
a  circular  series  of  holes  on  the 
upper  edge  of  a  cylindrical 
chamber,  having  a  central 
a[)erture  to  allow  access  of  air 
to  the  inside  of  the  flame. 

The  jets  from  the  series  of 
holes  unite  to  form  a  cylin- 
drical flame.  The  holes  arc 
about  one  sixth  of  an  inch  in 
diameter,  and  when  there  are  "^ 
ten  holes  in  the  circle,  the  Qay  Luitar'i  Anemtin 
middle  opening  will  be  four 

tenths  ofan  inch  in  diameter;  with  twenty-five  open- 
ings, the  central  aperture  will  be  about  one  inch  in 
diameter. 

The  following  formula  is  given  for  the  number  of 
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•..(1  ..f  ili^  ).iiii|>-.  Iiiiiiii->  i-nl. 
*!il  )<n>ilu<'-^  ■  (lt»Ml  •intl. 

Th-  Aimii-I  bii'l'  Ar>t  niaJ< 
;>> '  ■vnii'iii  for  hsUiliouM-B. 
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Thf  exterior  layiT  is  polished,  and  gives 
«  nlvery  biiphtiiess  to  Ihe  white  Hgun-, 

Ar-gen-tom'e-tBr.  A  Ki^xal^d  tube 
nsed  for  asu^ertaiiiing  the  amoiint  of  silver 
in  a  Bolutioii  by  the  admission  nf  a  definite 
balk  of  chloride  of  noiiiiim  Holution. 

Ar-gen'tnm  Mo-sa'1-cam.  An  alloy, 
or  mther  amnti/nm,  of  tin,  bismuth,  anil 
mercury,  used  for  colonng  iinnges  of  plas- 
ter  of  Paris.     Argcniaiii  .Viitiviim. 

AfglL     Potter's  clay,    froni   the  L 
argilla  ;  white  clay. 

Ar'go-sy.  Amerehant-shipof  the  Med- 
iterranean ;  sjiecinlly  of  the  Levant.  The 
term  in  now  antiquated.  „ 

A'li-M.  The  battering-ram,  localledbe- 
caiue  the  meta^JR  hend  of  the  bvani  nils 
sometimes  fashioned  like  the  head  of  a  ram. 
As  A  means  of  battering  walls  it  is  said  to 
ha.ve  been  invented  by  Artemanes  of  Cal- 
romene,  a  Grei^k  architect,  aliout  441  B,  c. 
■cribeil  by  Josephns,  who  statea  that  it  t 
timea  guiiported  on  the  shoulders  of  men  who  ad- 
vanced on  a  run  ;  at  other  times  it  was  slung  from 
A  frame,  anil  0]>erated  by  roi)e3. 

Pliilip  of  Maeedon  is  aaid  to  have  been  the  iirst  to 

flaue  the  fninie  oil  wheels,  at  the  siege  of  Byzantium. 
lutarch  informs  us  that  Marc  Antony,  in  the  Par- 
thian war,  made  u&e  of  an  aries  80  Teet  long.  Vi- 
tniviuB  says  they  were  sometimes  109  to  120  feet  in 

A-Titb-mom'e-ter.    An  instrument  for  assisting 
in  caluuluting.     The  most  ant'lent  form  is  the  Aba- 
cus (which   see).     This  has  a  series  of  wires,   '' 
halls  on  which  represent  units,  ti^ns,  hundreds, 
and  is  usnl  by   sliding  the  balls  on   the  wir 
tabulate  the  result  of  each  suci 
decrement  of  numbers. 

If  the  iialia   were  numliered  and  aeveml 
were  stning  upon  a  ring,  they  might  be  passed  con- 
tinuously in  the  same  direction,  as  the  addition  re- 

The  Arabs,  to  whom  we  are  indebted  for  the  in. 
troduction   of  the   Indian   numerals,  termed  their 
treatises   "Systems  of  Indian   Arithmetic."     The 
wonl  cipher  is  the  Ambit  laaplwra,  —  "  blank  "  or 
"void  "  ;  alluding  lo  its  integral  value.     The  wonl 
ulgehra  is  also  Arabic.     The  words  ckti 
axv.  also  Arabic,  and  to  the  Arabs  Europe  is  also  in- 
debted for  the  introduction  of  the  garment  and  the 
material.     Mohammed  Jten  Musa  wrote  a  ' 
on  algebra  in  the  latter  part  of  the  ninth  century. 
The  Khalif  Al-Haimon  measured  a  degree  of  lati- 
tude on  the  Red  8ea  shore.     This,  when  the  teach- 
ings of  Constantinople  and  Rome  were  on  the  scale 
and  stJindard  of  Byron's  Gran.i  Seigiioiiv  — 
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certain  IbUllKauthv 


An  arithmometer  »- 


suggested  by  the  Marquis 
of  Worcester  in  his  "  Century  of  Inventions,"  but 
was  not  de^ribed.  It  wan  adapted  for  addition  and 
subtraction. 

Sir  Samuel  Morlaud,  in  1S72-73,  published  a 
treatise  on  the  use  of  two  arithmetical  inatru- 
meiita  adaiited  for  addition  anil  subtraction. 

Ill  Fig.  325.  instead  of  Imlli  on  a  wire,  a  scries  ol 
sectional  belts  operate  numbered  wheels,  which  aie 
rotatablc  in  one  direction  only.  The  inimbets  on 
the  ])eripheries  of  the  wheels  areexjiosedatarowof 
opening!)  in  the  case.  The  sections  of  the  belt  are 
perforated  so  as  to  be  moved  by  a  iieg,  the  selection 

of  the  place  for  the  p—  •"'— '--'  ' ' 

nnmbcn  over  each  bi 


equirc."  —  htntJu 
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Fic  SM.                      ttM-  iiiulim  iiTii-n  '  it  is  traiumitUil  tbrou){h  the  teriM  i  bat  in  ■ddfag 

i-uirt  <m  lb<-  iliHk  '  nk-u'liiiieii  tw-h  wlicel  muit  hare  capMltj.br  U>- 

ofuuitHsin-ttlie  )>riiiliiit  rottttJon  to  Tvgutfr  tbouauid^  k— dwJ^ 

iii-xt  iliiik  >  Mil-  tniA,  and  auita,  itut  »ir«ctiiig  thoM  bdow  il  aTImv 

f(lr  jrotHilii-  iiiiJ  itriHiniiiutioii,  but  nvh  lm|iai1uig  to  tbe  «qi  ■ban 

r''KiMti-n>tru,Biii)  it  itar  liiitb  uf  iU  o«a  motioil. 

■Kiuiitliruuiclitlii-  Ui-ftUtrtinjt  ikviivH  are  to  be  wen  tctj  pofatij 

m-rjir^t.      Til"  »■-  roniitructitl  in  ■tralii-ctisiiiM  aoA  printiiw-pRMCij 

stilt  i>  vimMi-  hi  ill  iIh-  fonuralan^-oniilip  iinmlwr  ofirndutiMatf 

flhlil  in  tliiMiiM'.  tli>'   hlial)  for  rctinuiiiii'al  jiur|ioH-  in  ntimati^thl 

Kig.    -127    ti:is  iiiii.'-uiii]iliuii  i>r  hli-Biii,  ibr  iilip  of  tlte  naiMIca,  fit, 

■ls->    till'    iiiiiri'  iiiiiliii  tlirliai<T<3u:-forki-p|iiiiKi«L-ordaf  tbaa^ 

lii-ri--l     illhks,  ]m-r  »f  iiii]in'i>iioiiii.     See  fAU'i-LATiNu  Maghikk, 

»hi.ii:ir.-lll..V.-l  HAIlBA.iK'N. 

by        iiiinillHi  Ark.     A  tUtU.ltomi'tl  boat  made  of  a  fimme  aal 

-wii-liitiji  in  rir-  UunU  iv)iic:h  ilo  not  tmually  ovFtUp.  but  an  aaikd 

liulnr   HTi'x.      It  to  till-   fninii.'  anJ   iiavc  thr   mtermticea  calked  ar 

IK-rriirrii-  tin- <•■>•  ilailloil. 

■•rations  iif  uilili-  '      It  i*  im-A  on  thi'  Wnilcro  riven  to  traniport  p» 

tiuii,    siilitnic:.  diii'M.  TH-ltK,  iiu-n-banilue,  etc. 

tii'ii,  iimltijilloH-  Ai-uau-ana'*,  (/I'b-ir.l  Akimlof  Spanuhliaca. 

tiuii.  anil  ilivis-  Ana.    {.'Iii^-r-/nni.)     1.  On«  of  the   aiap  gr 

iiiii,    till-  ri'MiliH  l1iuiK<'»  uf  >iit:li-iiiiTi,     Tin-  Hile-ann  uf  the  aa^ 

u|i[H>arint<i>t<lif-  iivii   in  a   iibi]i'!t   fmnii-   liirniH   tbi- /ayiBO-MUMi 

l'"rt-QtfUl4iiitlii-  I»  wliii'h  III--   pliti'ii  an-  riv.-inl.     "nw  other  tarn 


«,u 


(Kill : 


rxai't  ■•lui'til.kiiiiii  of  ilip  luo-b-  of  i>|irnit»in  uf  Ibii 
lti;{i'iiiiiu->  ni.ii'bin>-. 

AtHith-?  f-iTiii  'if  antbnHKii-ti-r  li  ibat  in  wbl>-b 
ili'-ki  of  rdtyiii;c  -liiiuati-r*  uri-rli<-  raib  otbT,  unil 

aH  in  ¥ig.  Xi",  ih-  uiiilH  t»  tbe  li-ti^  tbi-n-  In  tli<! 
huBilr»l->,  rtr.  Tic  )>nni-f|>l>'  ji  ■ulntaiiiijllv  tli" 
aatnr  a«  tliit-r  |iri'vi-Kii>ty  ilriu'rilFtl,  Imt  thi*  ilrvi'-  ■ 
bat  a  rotniwl  ■(■[•'.intKr,  ami  th«  icjult  U  nrj<l  on 
a  dial. 

Odii  othiT  furiii  i-  nlialo^'ouii  lo  tbe  iU->ka  of  n  n.u<- 
iiii'tiT  rffn^li^r,  wlii  'b    U  in  f^i-t  nti  anlbuioiu>-l>-r. 


tbr  Jill 
2.  (A' 


r  uf  tbr   traiiivcrae  levtMn  of  tW 


.faX'i 


I. )    One  of  tbe  memben  or  p   , 
Willi  timbir  knna,  tbr  arwa  are  oi    .  , 
'bling  rriiiinilitely  ■mimt  the  Imat  aMd  tw 
''"'     '        kncra,  tbe  araw  n 


'r 


aliip'a  tiiii-a.     With  iron  kncra,  tbe  am*  mar  Iw 
hhhv  nanirrnux,  and  may  rni brace  other  lida  if  tht 

oiy'vt  to  »bi<-li  lliry  upjiiTtain. 

3.  (.Viiffir"/.)  One  uf  tlii'  projecting  mraihenrf 
nn  aiM'lior,  t<-niiitiatiiiK  iu  a  Jlutr  or  paim  vUdi 
tuk'n  huld  uii  iIk'  Kmuiiil. 

Thr  ••rnu  unite  at  tlic  rrvint, 
Ttir  ihn-il  U  ut  th>'  juni'ti'iii  of  the  biMr  cdp  tf 
the  arm  with  ihf  nhaiit. 

The  rn-ntf  i<  tbnt  part  of  the  tkmil  iraA- 

inK  fruni  ttd'  Ihrviil  lonnnln  the  Mat.  a  dla- 

3— I         laiiii'  I'liuul  to  llir  b-nictb  of  the  nrat. 

'I  Thr>«  orU/f  itt  the  priiut  of  an  arm. 

1  4.  llii-  onliT  pti-'V  uf  nil  ornvhot  waMv- 

1  Hhi4-1  tni<'ki>t.      Al»u  i-all.-.!  thr  WTiiL     Tte 

'  in  the  Jiurr  or   baUem.      8m 

That  part  of  tbe  axle  whM 
TW 


'■■'.i    Thatpartof tbeaile 
eh  the  hub  of  (b«  wbret. 


'II  uf  « 


I.  it  i« 


I  I'V  nii-tallii^  AtTapH  ixllrd  atriiu^  a 
I'tiiiK-HltvacKnu-ul  thrathollnlalUiB- 
of  tliF  iron  hxIp.  ur  it  ia  iiiarrtid  into  tbe 
(■n<l  «t  u  wooli-n  axlr.     Srt  AXLr. 


.<■/»>.. 
■'.   A  -i-uki-  nf  n  (ti-ar-wbeel. 
t*.   All  .'I..!  i.r  II  yarcl. 
I".    A    M-'.i[>»ii;    a*,   xidc-nmi, 

.n-P-\  -n        Arm.  Ai.ti-ll'cUl.     Artilicial  anm  aro  «daplid 

iiiiiiil..'r>    (or  aiiii-iit.ilii.ti'.  ,i1>.ii',>  or  ta-lnir  tbr  rlbow,  iTaH(U«t» 
:1ii'  unit     ly.      In  lh"  r»nii"T  i.im'  lh>'  niuvt-mrnta,  in  Iba  aMl 

111  the  '.f  lh"  Ktmiip:thr  Iw-kwanlmotionartbelattCTH 

thi'  slii,  t.'ii.liNf:  th"  joiula  lA  tlip  iinwtlietic  am  aMd  had. 

I~t-'rih,'  uii.i  th.-  r.irwiiiil  iiiutjoM  of  the  ■tunm  Bniaf  Ikl 

ud  froni  Hid  juinta.     Thi'w  routioni  an  dcrired  ftau  Ml  m 
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nrds  which  connect  the  foreann  to  a  shield  on  the 
lonlder,  as  in  Koeller's,  or  to  hands  on  the  body,  as 
I  Condeirs  and  in  Uren's. 

In  these  cases  the  upper  arm  consists  of  a  socket 
>  receive  the  stump  of  the  limb,  and  is  secured  by 
imps  to  the  person  with  a  certain  degree  of  rigidity. 
he  anterior  and  posterior  tendons  or  rods  have  a 
rm  attachment  at  or  near  the  shoulder,  pass  along 
r  through  the  upper  section,  and  are  attached  to 
ich  points  on  the  forearm  that,  as  one  or  the  other 
I  tightened,  the  forearm  is  flexed  or  extended.  In 
>me  cases  the  oscillation  or  the  elbow-articulation 
I  obtained  by  cords  which  have  director  intermediate 
ttachment  to  the  forearm,  as  in  Condell's  and  Peter- 
)n's ;  in  others  the  cords  or  bars  move  a  toothed 
heel  which  engages  a  pinion  on  the  elbow  axis 
id  gives  motion  to  the  forearm,  as  in  one  of  Eoel- 

T^S. 

The  backward  motion  of  the  stump,  it  will  be 
pparent,  tends  to  strain  the  anterior  tendon,  which 

so  connected  to  the  forearm  behind  the  elbow- 
jint  as  to  extend  the  foreann.  The  forward  motion 
:'  the  stump  strains  the  posterior  tendon  which 
mnects  to  the  forearm  in  front  of  the  articulation, 
id  thus  flexes  it  as  the  stump  is  moved  forward, 
hese  motions  follow  the  natural  ones,  as,  for  instance, 
i  the  act  of  raising  the  hand  to  the  mouth  it  is 
sual  to  oscillate  the  arm  forward  on  the  shoulder  as 
pivot,  and  backwardly  as  the  hand  descends.  In 
le  natural  arm  the  pivotal  position  of  the  forearm 

varied  so  as  to  cause  the  said  arm  to  swing  in 
1  arc  which  will  bring  the  hand  to  the  required 
lace,  say  the  mouth,  for  instance  ;  in  the  artificial 
•m,  the  motion  on  the  shoulder  is  the  generator  of 
le  motion  on  the  elbow,  and  a  certain  amount  of 
ractice  and  adjustment  is  required  to  proportion 
le  parts  so  that  tHe  consentaneous  action  of  the 
irts  which  produce  the  compound  motion  may, 
ithout  apparent  constraint  or  indecision,  land  the 
md  at  the  object.  When  the  trunk  of  a  person 
fords  points  of  attachment  for  the  flexor  and  ex- 
nsor  straps,  the  motions  of  the  shoulder  itself, 
latively  to  the  thorax,  and  involving  the  clavicle 
id  scapula,  may  be  made  to  assist  in  executing  the 
.otions  required. 


The  primary  motion  of  the  stump  having  been 
communicated  to  the  forearm  by  the  means  described, 
(and  the  special  devices  are  vkrious  and  very  inge- 
nious,) the  motions  of  the  hand  are  derived  from 
that  of  the  forearm  by  means  of  tendons,  slides,  or 
other  attachments.  The  construction  will  farther 
appear  when  considering  some  of  the  varieties  of 
artificial  arms,  though  it  will  not  be  possible  to 
afford  space  for  an  exhaustive  description  even  of 
the  sixteen  patents  which  have  been  selected  and 
are  now  before  the  writer. 

One  class  of  arms  does  not  receive  motion  from 
the  stump,  but  retains  the  position  at  which  it  is  set 
by  the  other  hand,  or  assumes  and  retains  it  by 
swinging  it  in  one  direction  or  the  other  till  it  is 
engaged  by  a  spring  latch.  Drake's,  also  Lindsay 
and  V  ance's,  are  illustrations  of  the  former ;  Lincoln  s 
of  the  latter. 

To  secure  the  requisite  lightness  and  afford  room 
for  the  operative  devices,  artificial  arms  are  made 
hollow.  The  material  is  various,  and  some  patents 
have  been  issued  for  the  use  of  specific  materials, 
such  as  rawhide,  which  has  a  toughness  and  strength 
hardly  to  be  excelled.  Vulcanite,  papier-macne, 
layers  of  fabric  alternating  with  glue,  veneers,  card- 
IxMird,  and  hollow  wooden  blocks  shaped  to  the 
natural  contour,  have  all  been  advocated  and  used. 

The  tubular  form  does  not  always  extend  to  the 
metacarpus,  and  the  fingers  especially  are  frequently 
made  of  solid  jointed  blocks,  with  tendons,  cartilace, 
and  ligaments.  These  prosthetic  parts  perform  tne 
functions  of  their  correlatives,  as  being  tne  means  of 
motion,  giving  resiliency  to  the  contact  of  the  parts, 
and  specific  connection  to  the  phalanges.  In  the 
latter  case,  the  hingeing  of  the  parts,  it  must  be  ad- 
mitted that  the  human  mechanic  has  assumed  a 
hard  task  in  attempting  to  copy  the  natural  articu- 
lations, and  that  he  has  done  commendably  with  the 
materials  at  hand. 

In  Cokdell's  arm  the  loop  appendage  is  a  yoke  of 
webbing  for  the  attachment  of  the  socket  to  the 
stump,  and  for  securing  such  a  rigid  connection  to 
the  body  that  the  three  straps  proceeding  down  the 
humerus  may  be  utilized  when  the  stump  is  moved 
backwaixi,  forward,  or  rotated,  in  pi-oducing  extension 


Fig.  830. 
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awl  l!i-xi»n  (if  ibc  arni  mil  tlii>  ronrnnl  B)i>tii>n  iiT  tli<- ' 
RM-lK'urt'u-i  «'hii-h  iiju-iu  thn  jiIibUiik'h.  Th<-  axi> 
BKiTi-smlh  tlu-fi<niinn,  MiiUiilwl/'tbmiiuiiiriirilH 
aiHiint  of  iiiiwliui''rit  riirllii'i>|>tiii|t.V,  wluM-iliitv  U 
b<  a»ii>t  in  ■■xti-iiiiuii.  Tlir  nnt]*  /f  //■  a  -  ' 
tivvlv  aitwliril  III  tlir  ynki*  in  |i>ii>ti^tr  mih 
iHMtimiH,  an'l  ti>  rlu-  arm  nf  llir  mk-Jiitn  /.  at  F 
aii.1  M  i.-.i.i  tici-Iv.  Tin-  ilrafl  <>ii  //  n-lK  tn  fl<i, 
itKil  <in  />=  t.i  nwivl  till-  Cirnum.  In-  iiMinn  <.f  iIh- 
link  J!,  wliiili  M  |-iviitiil  tii  th.-  fiin^nii  niitrrifirir.  i 
Till-  Ili'Xiir  an'l  rttPii-mr  mutiiiiiH  iliiu-riliHl  n|>|ilv  'tn  I 
l)ii-  riiP-ariu,  liilt  ill!  not  fuvdin-  lite  ni-timi  uf'  llii' ' 
hali>).  ill''  in-'tai-ariiliH  cif  wliii-h  in  liiiiipi)  W  ■ : 
tliruiufli  iiiii  III  ■)■•'  iiitil-wri-t.  A  ]a«il  <f  ja  jH-niia- ' 
iii-iilly  iiiijiliiil  in  till-  liiiUiiir  of  ili«  ana,  iiml  a 
a{iriiiu  li-ii-t'in  Z  \ttt>^  rniiii  it  to  a  {iiJut  mi  Ilir 
uii-tJi-'irpni  laii-k  nf  ilH  wrirl  ■niitilaiion,  h>  hh  In  '- 
iM-jlI.iii-  it  IrHi'kwanllv.  Tliix  »|>riiii;  U-iiiK  iiniKlHiit,  ' 
till-  iiiiniial  iHHiliia  iif  tlir  iiii-tacariMii  in  n-anrarJ 
anil  til-  liiiK-ni anil  ihum1>  i-Iih-iI.    Tbr  n-Uli'm  t<f 

I  III- IIK  It  inn  iif  Ihi'-u-Iiitlialiif  Hlr  nn-larAqillK  will  1r 
l-rrvnily  -l-wrilml.    Till-  firfTtawl  niiiliiin  of  tbr  Iiiiml , 
anil  iIk-  >i|x-iiiii|t  ■•r  till- Kni"|>  ■f''  i-ITiitnl  l>v  a  t^li^lii 
nilaii<ini>rtli<-sli»4ililr-  -'    -'    " 
r,  iM'illai^  till-  |iiH.t  >/. 
ilntm  fnrwanl  tlir-  mr 

Till'  fiirwHnI  iHirtiiiii  of  llip  fmi'ano  it  klwrpi 
n[am  llir'  Initl  or  wiHxIf-n  part  in  wliii-li  llii'  johI 
i.  »-.iLnil.  Ilj-tli.'  jwrtial  rotntion  of  tin-  rnnrari 
|»rtii>n  till- iilim-ra'lial  iiu>iion  ixsni-i-n  il<y  tlu-ntli 
" '       '     '  y  till-  |>Tn>iiitntii>u  of  tin-  |'«)i 
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Inwr  [Mrt  al  thp  u|nier  arm ;  froni  thvcndaaf 
■>tia[>a  IJ  &'  proceed  tbe  alottnl  Ian  UX,t»wi 


>nillnK  till-  [iba- 


niloii 


«la.h  a 


<■  tlii- 


siill  n 


.  tliat  i'S  luiviii);  tlirir 
|aiinl>  of  uita>'lini-iit  lli<-rKo  at  i>)>]<ositc  si-Ii-a  uf 
thr  axi*  of  viliniiioti. 

Tlii^  rMnii'-|ii--i'i'  M  of  i-ai-h  finin-r  i*  jiivntnl  tn  a 
pnini  ou  tlir  iiii-lBiiiriNia  i,  anil  tin-  ml  at  ihi-  l«i-k 
iif  till-  Ii.iIhI  in  ('ivoti-l  III  tin-  rrjin-ini-fv  ami  uImi  Id 
II  iiiinl  nil  till-  ron-ann  at  i-.  m  lliat  wlun  tin-  nv'lii- 
niriini  i-  tn-iiHl,  l,y  il».  m.-«ii-^  pr-viiMi-ly  ili-w-ril-il.    Inini 

till-  frani''  m  U  <i-'ilUt>il  on  iIk  pivnt 1  ^iviii  tlt<-    atra|i 

jmiiiiirr  il-ll<i-ti-ii  lo  tin-  liiipT.  Tin-  ^«onll  »-<'■  I  tin-  i 
tilili  iif'tln-  linp-r-rninii'  i*  lavoli-il  to  ii  iniint  nn  llu'  itatili 
fraiin-  m.  aii.l   i«  i-..uii>'<'I-i  l->-  a  link  to  a  slml  j-r-     i>f  in 


■Ii.i    tin-    forann    ia    pivotrd.       : 

k  Toirann,  ami  luunl,  ami  the  it' 
anil  witliin  lliia  nntrr  aki-li-ton  ia  >i 


e  ^in-arm  U-l 


•   roTTarni,    1 
till  to  tbr  itrap  C,  i 
ln'binil  tlip  HlioT-^aiBt ; 
.  .        i<  Riii'l'-il  in  itfiR'iti'inaW  ilu-  alotliil  Ian  B 

t.>  till-  lliir  I  ]')i.iI;iiil:<'  i-  Kill  II  1  y  ii  h.l  altm-li'Hl  to  iJiilitif;  ilnnn  tlir  niil  hIoi'h  aa  th*  atump  ia  BW 
it  ^iihl  ti<  till-  rr,iiiii>-|iii>v  I.I.  Til'-  <uuiir  nmnfii-  fonrunl.  ami  llw-ivliv  llinmlinK  uinn  tlir  xtrnt  «f ' 
iii.<iit  i-  4-l.>|>t.<<l  r-r  •iii-li  fiiik-r.  »ii<I  til-  a-lioTi  nf  >-l)-»  :in'l  lli-xinB  tin-  f-.n-arm. 
tlif  pli.il.in;,'!'  i«  I  nniiilaiiv-.  tli-  w-i<nil  ami  tliinl .  I'iv..;.  I  ;  •  tin-  Inn  /[  .V,  nrar  the  rllmr- 
pli.i].iiw-«  )ut1t>i]uiiii:(  in  till-  nioiiiin  «{  tin-  timt,  '  ar>-  lln-  l.ifnn-ai-l  -mli  of  tin-  wir*  I*,  whirki 
.I'l-I  liiviii::  -III  !i-Miti»Ti»l  iii-:i-in  'l-Hi-i-1  Tlii'r-fr.>iii :  ati>«  lln-  iiii>!>n  nml  lliunih,  flrxini(  thrm  *•  tht  . 
Ill-  tliini  ill  Iiki'  iiMiim-T  ]..iti.'i).il-^  in  tin-  nuitinii  Ix-inli.  liv  iiii>an!i  of  ti-m-ion  on  thr  iMnlou  wh 
..1'  iti.>  '-'.'-'ii.l  .111.1  iliixl.  :ii»l  li.>~  .>  iii.iii«ii  nf  ii.  ..nil  t^i-*  tlin>iii;li  tlio  TiM-taranMU  and  thrn  lUnnc 
i|.riv..,1  I'^.1M  li'.  |>P'.l.'.v~-»,r..  Tli.'[.r..|.,r1innot'tlii-  fnlloH  tin-  iil.iilniip--.  Ity  mivna  of  thr  knv 
[.iM.  ..(  r..).    ri.r.   ii,L-.T^  ii  1.  i.p.l..i.-.l  lli.it.   ill    til.- ^|.'i:ii:- »■'■■■''■  anil  tlir  not.-linl  alot.  the       i 


Till- 111.  .t 
l-nl.  Wi„ 

.1.  Iinii-iil  t 

■tiH  i.r 

-l-IIV 

th.    n 

1^  t-  I 

r  Ih.-  f..™ 

r.  »m 

XVi"' 

■,''li:' 

..f  111. 

iiii;  /.,      Til.   ,tl-il..   /I   K    ■ 


[iiirnn-umi.  soanlorM-riTrinotuNithf 
.  if  !<*  iiinv  hr  dniirrd.    In  thr  ro 
till-  -.tiinii.  tlir  uiipiT  nid  of  th«         ^ 
a  t.A  attai-h'-l  lu  the  ahieM  J  tb.-C 

!'J  i->  f'>r  amjiiitationa  alnrr  the  rlhov.  1 
tiiiiit  i-i  iinil4tril  liv  a  rap  or-rallam^ 
■  Ii  liim-i  on  tin-  mllar  by  lonnrd  ha^efci 
.|<'  ii|>«n  a  wirr  tiiif;  annrnidnl  to 

I >illnr.     Tlir  i-nw  irhfch  faoIi|al_ 

-'1  III  till'  liiiop  |iv  a  hinftrd  joint,  a^ 
Till-  motir'na  of  thr  Htamp,  whetha 
.till  fonh.  turn  tlie  htHtp,  and  hj  iiai      • 
r  .joint'-l  Irvrn.  tbr  iixrd  poinia  ef  aid 
-inllar,  andthrcaur  forthriitiim(^MallH 


ABM,    ARTIFICIAL. 


communicated  to  a  neff- 
ment-wheel  nt  the  elbow- 
joint  to  which  the 
are  nttocheil,  and  this 
wheel,  acting  upon  a  pin- 
ion on  the  forearm,  eaiisea  Artificial  An». 
it  to  b«  flexed  and  ex- 
tended according  to  the   motions  of  the  stump. 

The  lioop  D  D  slides  on  the  collar  of  the  artificial 
shoulder  A,  the  two  portiona  being  bracketed  to 
a  ring  B  between  them.  The  hioge  motion  of  the 
shell  Fof  the  upper  arm  is  effected  by  the  stump, 
and  the  seement-genr  H,  beinK  linked  posteriorly 
to  the  shoulder -piece,  is  rotatea  by  the  motions  of 
the  upper  arm,  which  tighten  or  skcken  Uie  said 
link- ■^—  " 


7  ARM,  ARTIFICIAL. 

In  Fig.  833  the  flexion  of  the  forearm  operates 
the  fingers,  and  the  spring  in  the  wrist  tends  to 
close  them.  To  studs  b  on  the  upper  arm  are  at- 
tached rods  0  0,  which  connect  with  a  sliding  plate 
in  the  wrist,  to  which  the  flexor  rods  ic  u  of  the 
fingers  are  attached.  The  elbow  connection  of  the 
T<&  0  0  is  in  the  rear  of  the  elbow  articulation  of 
the  limb,  and  the  forward  motion  of  the  forearm 
draws  upon  these  rods  so  as  to  flt'x  the  Gngera 
the  spring  I,  which  assists  in  the 


In  each  finger  is  an  arrangement  of  rocking  rods 
by  which  a  positive  motion  is  imparted  in  consonance 
with  the  motions  of  the  slide  in  the  wrist.  The 
fork-holder  is  inserted  in  the  palm  of  the  hand,  nnd 
consists  of  four  elastic  Haps  wliich  clasp  the  end  of 
the  fork  handle.  A  certain  amount  of  rotatory  ad- 
justment (by  the  other  hand)  is  permitted  to  the  = 
wrint,  so  as  to  vary  the  presentation  of  the  palm,  in 
imitation  of  that  performed  by  the  ulna- radial  mot  ion. 

Palmer  gives  a  sinuous  course  U>  the  flexor 
tendons  of  the  fingers  by  nietiuB  of  sheaves,  and 
opens  the  fingem  by  means  of  extensor  tendons 
antagonizing  the  flexors  by  springs.  The  ball-aud- 
Bocket  wrist-joint  is  held  together  by  corda. 

In  hia  forearm,  the  flexor  and  extensor  tendons 
■re  similarly  actuated,  but  the  closing  of  the  hand  Is 
efTectetl  by  means  of  a  stiap  to  which  the  flexor  ten- 
dons are  attached.  The  strap  is  clamped  in  the 
flexed  position  when  required. 
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tiiL't-thrr,  mill  )inivi(l«^l  iiitornHlly  with  a  lnok-^»lati'  whil(>  Uio  inipn^Hion  of  Euromn  artilleriiti  li  tlHl 

til  r»-iHiii  thfiii  ill  ■  Hi'XtMl  |N>sitii>n  whi>n  miumMl.  thcv  an*  coiiijiaratively  invmi'ient  in  competiUoi 

Ti>  ri'lra.'M- till*  fon-anii  a  i>ri>)i*('tiiigrat('h  iri  tniich4*<i,  with   cloiipitiHl   projei'tileH- diuhamd   from  lUkd 

wliirh  4ti.s4Mi;;apii  the  f'atrh -plate,  allowing  th**  ann  ^inn  ;  tlifw  an*,  a(H*unliiiglT,  the  only  kind  now  m- 

tii  xwini;.     T*i  fii>t**ii  tht'  fiiTvann  H**xttl,  it  is  Hwuiif?  pluviil  abroad  on  finit-claiM  war  TMneU,  and  ApiMtf 

furwani,  wln-n  iIh*  Iim'Ic  rut <* li i'h  i if  itself.     The  hand  to  havr  almost,  if  not  entirply,  supprwded  0100111- 

is  •ui'UP-il  iin  till*  fopMrni,  and  it  and  tht^  fiii^iT*  arc  Imih*!*,  witli  the  exception  of  nx>rtAn  in  thesnnuneit 

li^d  in  a  ^nt^pin^  iM)sitii»n.      Tin*   thnnil)  hIiowii  of  fortiticationH. 

in   till*  Mimllrr  ti^rnit*  hiiA  a  constant  Iv  art  in  j?  in-  Ar'ma-tiire.    A  \nt*ce  of  soft  iron  apfilied  to  a 

t'niiil  «ipriii;;,    aii'l   n'tainn  arti(-h<«   plai.'ttl   in   the  hmdMoni*  or  oonnei'ting  the  jiolefl  of  •  honrshof 

^.i«p   littwii-n  till'  ihuiiiti  and  tiiii^iTH.     Tin*  han^l  nia^n-t. 

iiiiy  U*  •l<t:ii-lii*<l.  .in*l  a  h<Mik  Mil>stitnt*Hl  th«*nfor.  In  n'rtain  fonnn  of  oWtro-mapietic  instrunniii • 

In  Yii*.  .Ti.'i  rai  h  art  in i la t  ion  haA  a  ratrli«'t  ami  niapictizti I  aniiatun>  is  eniployrtl,  which  may  either 

«>piin^  ]i.iwl  jittai-lini'*nt  uhfn'hy  any  tlfxiun  impart-  \t*'  a  {K'nuanent  magnet  of  Rt<*<'I  or  an  elertro-nutf- 

••d  i^  iiuuntain>'d  until  fnf«i  hy  a  nHMii**  which  triiiH  net.     The  anuatun*   ninst  hart*  a  imlarization  tM 

tip-  tri);;^'p<'.     The  fureann  at  the  flUiw-jnint  haj«  a  op]M'i>ite  of  that  of  the  magnet   anu  hy  ita  use  tbf 

rat<  lit  t,  anil  a  '^jirinir  jiiwl  is  pi  vote*  I  on  the  upj^r-  re^■oil-^]^^ing  may  U-  8nppn*Hsed. 

anil  pie.  •■.     \\\  prev«iiiL'  on  the  Uirk  ot  the  {lawt,  the  Arm  File.    A  name  fn>in  the  German.     A  kttmd 

latt'T  i-*  •li'i-'nj;:ig»'d  aint  the  foreiinn  fn*e«!.     Hv  the  fih*. 

other  nif.tn<>  i-iteij.  the  thiiiiih  an*i  ting*-ni  an*  t)ex»*<t  Ar'miL     An  am-ient  astronomical   instrmnenL 

fit  a<»  til  i^nj*]'  an  «>hj*'«'t,  and  an-  niaintiiiiii**!  in  their  WIm-ii  cuniiiosed  of  <ine  ring  plari>d  in  the  plane  of 

>«:iT    ]iiiMtii>ii'>    >ty   thi'ir    r»'>|w*i-tive    rati-hi-tH  and  the  e«|iiMtor  f«ir  determining  the  time  of  tne  eqoi- 

1'»hU.      Ity  pulling  iiiit  the  hiitttiii  «,  tin- enrss-Uir  ;/  no.xe.'*,  it  in  ralletl  an  rtfuintiHial  annil.     When  flf 

1'^  'IrivfU  n]i  :ii)<l  iiviTtunj4  the  ^H|^  t,  whii-h  will  twnnr  more  rings  one  in  the  iilane  of  the  meriditt 

I'liiu'  till-  tiiigiMs  l>ai  k  til  tluir  ili<^tended  {toMtion.  fur  (»l><vrviiig  the  MiKtieo,  it  im  calletl  a  ao/jf if I'ril a^ 

III  th»"  aUiVf.  till"  A"w/  liiis  u«i'e*>arily  iNt-n  «*on-  mil.  —  Wiifwkm.. 

si'li-n-l  iu  I  iiniii-«-titin  with  tin*  ;inii  whieh  m'tiiatt-s  Thi*  rquiiiKtiul  annil  of  the    "S«|nBtv  Porrh" 

i*.  .in>l  in  <«»in*-  r.i«i-s  nwing  to  its  U'ing  a^s4N>inte«l  of  Alexandria   in  n-ferretl  tn  by   Hiiirarchoii  and 

tiitli  an  arm  nf  {"i-uliar  •  i>ii^tnii-ti<in.  although  its  Ptiih-my.     A   snfsti/itil  trnui/  in  alto  aeacrihfd  by 

own  i'j>iT.iti\i'  p.ir:s   ii.i.I  nil  n«M'.'«.*,ir\'  ntnnei-tinn  Ptnlmiv  (si*e  ^Vhewell,  I.  201>.    These  araiib  aw 

with  that  "int  itii-  arm.     Kur  ?- inn- other  varieties  of  diviih-d  into  ]iart.H  of  aixth«  of  deipreii  (10^.     The 

hill  1  ^trM<  VIP-,  stf  ||\Nti.  Akiikii  lAi..  nailing  wiim  stateil  in  (larta  of  the  cirnuuferenre. 

Ar'ma-ment.     A  t<-nui\pn-v<*in;;  luIIiTtividy  all  Thus  K.nito>thenes  statetl  the  interval  betwrm  the 

t):>'  •.iTiiioii  an>l  <nuil1-nniis.  uith  ih«ir  iipiipments,  tnipiis  to  l>e  U   of  the  i:in'nmference.       IHoleiaT 

>•»  1. -!.;::  n.:  !•»  a  -^hip  i»r  f*>ititiratioii  ;  fn-tiui-ntly  ap-  um-iI  a  part  «»f  a  linle,  k  qnnilmttt. 

pli'ii.  Ill  . I  tin  in- ri-*>Tri'-tt-d  M'Tiix*'.  to  the  artillery  nloiie.  It    is  su|i|<nsi>d   that    Kratrnthenes   ragseated  to 

Th-  .iriii.iiii'iit  nf  s!iip*  anil  forts  lias  un«ler;:iini'  a  Ptirliniy  Kuergttes  the  ^on^t^l^tion  of  the  large  «r- 

\*'r\   in*  »•    i  hais^re   witliiu   iin*  p.ist   thirty  yi-.tr-*.  /lu//".  or  lixeil  rin-iilar  in  stnimen  taw  hirh  were  hmg 

A'-»"t:  l*»«"  rhr  :t'J-]hM)nil''r  gnu  was  nvi^t  nsually  in  um-  in  Ah-xanilrin.     Kmtiirtheneji  of  Cyifne  wm 

111  p1>\<  I  Uitli  i.n  -Ihiri^  anil  shipUianl.  *24-]Hniniiers  iMirn  It.  i\  'JT^^,  and  left  Athens  at  the  invitation  of 

l"n::'.!ii:  ::■' iiji  on^ili-raM"  jirojuirtioiiiif  theam;.ini»iit     V.   Kuirpt»s  who  p!a I  him  over  the  lihrarr  il 

•  J  ■■::  t-'trs.    s-m.  h  .iiwl  .vm  I«*irh  h  :;iins  an<)  h«»w-  Alexatiilria,  wlpn*  he  remainnl  till  the  time  olf  P. 

i:/.  !•.  Mil.-,  lio'.i.  \.r.  uii»uiile«l  to  ■»iiiiii»  i-xtiiit  ill  the  Kiiiphai.<<«  almut   H.  r.    IfH.     He  i»  rplrhratetl  for 

iii'M-  in)|s>n,iiit  ^.lUmrd  fortiti<-ations.  his  at!»:ii)it  to  me:L<nn'  the  niagnituile  of  the  earth. 

Tl.'-  .innaTni  !:t  of  .i  hii' -of-b.ttt1i*  ship  mounting  He  disfvind  th*-  oMiipiity  of  the  ecliptic,  which 

ii:j!.t\  f..  :r;.niiis.ii:isix!i.l..f  twriity-two  :ti'-j»ounilirN  he  nsad--  t"  U-   'l'\    Til"  2"".     Hi»   aarertained  that 

i-r'.'-T  ■  w:    ii'l  tiu^-i'i.  ]i  •.!». '.l-i^inisof  i^.S!  wt.ofi  eaih  Syenein  rjij-rKt;y]it  (l'it-24  l<^'N.)waaintlietropic, 

»■•:  :lif  Tw.i  c"«'h"  k-*.  .iiid  tw.-nty  X'J-j^nunders  of  a  vi  iti«-.i1  gnoiiioii  i.i^ring  no  lihailnw  at  noon  on  the 

Ii.'iitir  v\ •:.'}!:  ..n  :!i-  '']^ir-iii-<  k  :  that  of  a  ri<i-gnn  d.iy  i>f  th>  suinn:<T  >o1stiee.  and  thence  determintd 

iV.^iT-  w.,-  •.i'liij.ir,  i-Ti.itrJTi::  tin-  batteTA"  of  on.,  gun-  it-*  latitM-lf  to  U- fijual  to  thi*  ohli«inity  of  the  eclip* 

«!•    s.      ):t  \^'*'  a  4"-;j.:n  s:«ain  fii;rite  uu'*  aniH  <I  ti«-.      oh^  rvatioiiH  nt    Al«xiii:dria  dt^ermtncd  tnt 

v.::i  !\\i  ::!\ -r.'V.r  V-in  h  ^nitis  .ai  th.- niiiTi-ilf.  k  .mil  /«  nitli  nf  that  plan-  to  N*   distant  ^^   |«rt  of  the 

I  -.ir.tu  s.iy,  J,  J,,. I  .^4.»  in-ij,.  ],  pivnT-ijuno  oti  tin-  i  irt  r.nif»ni.ie  of  the  earth  from  Syi*ne,  the  are  of 
sN\:-'If  s  :  11-i::  ]i  ji\i't-;;uns  wi-i»'  I'sn  inTr«»ilui  fl 
.1'  .1  p.ir:  .  ttli'  .iini.u:;v!i!  i-l"  >!.-.im  sli^-p'*  an-l  >inal]fr 

V  ^v.''v.  lound  to  \n-  Tioo  M.idia.     This  givcA  roughly  iSO,00i 

Ki*!.  i  i-r  '.pi   }i '.^.liliug  opinaii."!- was  pr.i  til  .illy  stadia    for   th'-   rin '.inifm-niv  of  the  earth.      At 

uiiki.  wi'.       rill-   .  I*;:!:.' !:■  Mih-n:  1-f  .-ur  Lit'-   « ivil  nlyntpii*    stadium   wa*    '2}'^*li  yards.      See    Oww* 

w.ir  i  •■••■.  jht  with  it  :ls'-  *t\  of  l.'i-isi- ]»  sii>«H»!!i-lMips  kth:. 

wti^i  !•:.•  ;.o. (•,..>  1.,.:;::  '>.  :,]),]  :(t  ,.r  OhttIv  at!' r  i:^  Ar'mil-la-ry  Sphere.    An  instminnit  to  illi» 

t  '.1".    -  ■  ::j  h  C'ln^.  w-  ;_}.iri:  nn-p  tl.  m  loo.ot.o  lbs.  tritf  tin-  motions  4it  th»-  h'-.ivrnly  lioilirti.     If  WM  !■- 

.i;  i     .::\ :'..'. I  K»!'. .:"  l.i'i.o  1*.^  .  Ii.i.l  ^.,,  n  .  i^!.    Tin-  Vf-ntttl    l-y  Kr.itosthiiie*  a^Mit  H.  C  25S,  and  VM 

f  ■•'     r  •-:  •};■  V,  ,- ;.!.»..,  X  1...U  f.-ni)-  tl:-  i;^;:  li  .\\\;.  ui:-  lit  »nipl.»yi..i  till  tli-  tinn-  of  Tyeho  Ilrahf*,  A.  D.  1ft8& 

I  :  .  ".!   !;   •:)  :.<;-«      \\\*}."A  '^w^'^  ol  -a^^-:^  '.;]•  !••  1o  It  wa«  <*iiiin.iiily  ii.aile  of  lirasa,  and  ditpnaed  in  aeA 

11.  !i-^  .  .■»  :l.'   Pi'-'  tt  :ioo.i«.u:i.l.  T .  \\,\.  .>!....  i:i:ii».  a  inanijir  tliat  the  ;n>-aier  and  le»er  cirrlea  of  tte 

-!.  ..    i  rVi^  V.-.    ],.i.»  U.ii  .\...:..l  iv   K.  .t-it*-.  sj.h'p  an-  s.-,ii  in  thi-ir  natural  poritionand 


thi-  npTnlirtu  Ix-twien  the  two  plat'es  hcing ranal  to 
7    1-',  whiih  was  nieasurtil  hv  the  Plolrmies  9mk 


■  •■■■T   '1  A:'.  "^".'W'Z  '  r-ft  !j  lot-l'-:s,  ..irrxiii::  a  i-ti'ii-i  -     It  w;i<  jnThap^  tin-  prilii'i]«il  agent  in 

••.■.-    .f  t:- ..  '.!-.    w.'^ht.  >•  iiu  nt^w    in  i>i-  in  th«    i.bs.rxati.iU.*  in  th-  mus«*um  of  Alexandria, 

I  :  ^\\Ai  \  \\\.  wl:;ii   N.irtli  <;t:n  .itiv  ani  .-t'l'  r  .on-    was  t.-un-lisl  by   Ptoh-my  S^ter,  B.  C  2W,  and 


i':->Ti^  .i!>  !-,Ttli-.  if  au\.  l^liUi-l  in  tl.i^  !«■■  ]>lun<li-P'd  hy<'vril  A.  P.  415,  who  |irobahlT  tbomlft 
I-.  •*.-  rni!ii)  St.iti*^  ^rvi.  •'  u'p  It  Pi:  tii-i>  the^i<h«r>-  was  •Mtme  heathenish  machine  rar  invw^ 
';  pl.i.  •  I   oil  thi'  •*  "iM.-^'^hm;: "     luahtiis  i.f    in;:  till  infernal  gi*iis. 


«;•.;»'' 


T-.li^of  Kirc**  lili^^  r  tipii  fpon  sTi<.,N<Th-        It  w.i«  us«*>l  by  .\ristan*hn%  who  fint  took 
wh'U  onipiovi -i  acuust  intiiilad  vtxMls.    hfh«Hvntric  view  iif  the  solar  system  ;  bj 


ARMILLAEY   SPHERE. 


rvhus,  the  fitther  of  inatbe- 


A.  D.  ISO,  whuM  gyslcm  waa  accvpteJ  down  to  thv 
time  of  Tycho  Ilrahe,  A.  D.  1582,  aad  until  Copcr- 
niciu,  Kepler,  aud  Galileo  revived  the  true  views  of 
Aristarchus,  tlie  heliocentric  theory  ptomulgated 
neaily  two  thousaod  years  before. 


ArmiOatf  Sjilitn. 
E.   The  earth. 

a.  Hoar  circle. 

b.  North  pole  of  the  heavene. 
e.   Arctic  circle. 

4  Tropic  of  Cancer. 
(.  Celestial  horizon. 
/.  Celestial  equator. 
a.    Ecliptic. 

A.  Tropic  of  Capricorn. 
i.   Antarctic  circle. 
Jc.   South  pole  of  the  heavens. 
I,   Solatitinl  colure  (summer). 
m.   Solstitial  colure  (winter). 
The  armillary  sphere  consists  of  a  [nme  with 
a  horizon  on  which  are  represented  the  360°,  the  re- 

S'  )n  of  the  heavens,  the  calendar,  and  the  hixht  of 
e  3Un  for  wery  day  in  the  year.  Two  notches  in 
the  horizontal  circle,  and  corresponding  to  its  north 
and  south  pointx,  receive  the  fixed  meridian,  njiose 
plane  is  perpendicular  to,  and  center  coincident 
with,  that  of  the  horizontal  circle.  Within  this  me- 
ridian the  other  circles,  aa  well  as  the  small  terres- 
trial globe,  may  all  be  rotated  to)(ether  on  the  com- 
mon axis  of  the  heavens  and  earth.  Tbe  meridian 
can  be  moved  in  its  notches,  still  retaining  ita  verti- 
cal plane,  and  in  this  manner  the  general  axis  may 
be  placet)  at  various  angular  distances  with  the  ho- 
rizon. The  center  of  the  small  terrestrial  globe  is 
coincident  with  that  of  the  general  annillaiy  sphere. 
The  hour  circle  is  fastened  to  the  north  pole  of  the 
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fixed  meridian,  and  has  a  movable  index,  which  when 
fastened  revolves  with  the  axis.  It  is  still  used 
in  demonstrating  astiiinomical  problems. 

The  amiillary  sjihere  of  the  Hindu  astronomers  is 
described  in  the  Sanscrit  treatise  "  Stlrya-sidd- 
hinta,"  translated  by  Rev.  E.  Burgess,  and  pub- 
lished in  the  Journal  of  the  American  Oriental  Society, 
Vol.  VI.  pp.  141  -4»8,  New  Haven,  1860.  The  in- 
strument was  illustrTitive  of  the  positions  and  motions 
of  the  heavenly  bodies,  rather  than  for  astronomical 
observations ;  in  this  respect  differing  from  the 
Greek,  Arab,  and  early  Enropeau  instruments. 

Ana'ing.  {Kaatkal.)  A  plug  of  tallow  in  the 
hollow  at  the  bottom  of  a  soundiog  lead,  to  bring 
up  sand,  minute  shells,  infusorite,  etc.,  from  the  bot- 


it  is  impressed.     See  BLocKiNQ-riiESH. 

Amilet.  A  clasp  or  loop  for  confining  the  sleeve 
to  tbe  upper  portion  of  the  arm.  Used  tt>  loop  up 
the  short  sleeve  of  children's  dresses. 

A  protecting  sleeve  of  leather  or  metal,  worn  on 
the  forearm,  and  used  as  a  shield  for  the  arm  or  aa 
a  covering  for  [hat  portion  of  the  coat-sleeve, 

Ar'mo-iOT'a  Ok^U.  For  verifying  the  dimen- 
sions of  tbe  various  jiarts  of  small-nmis  are  templets 
of  various  sizes  and  shapes,  rings,  aud  cylindrical 
or  conical  gages  fur  interior  dimensions.  200  ate 
embraced  in  a  complete  set  for  the  various  arms 
made  at  the  Government  armory,  of  which  about  78 
are  used  for  the  rifle-musket  alone. 

Of  these,  the  caliber  gage  measures  the  diameter  oC 
the  bore. 

The  dimetifioa  gaga  show  the  length  of  the  barrel 
and  its  diameter  nt  various  distauccH,  the  value  in 
inches  and  paits  being  measured  by  the  caliper  gage. 

Other  gagva  measure  the  proper  dimensions  of  the 
breech-screw  and  its  thread,  and  those  of  ttie  counter- 
bore  of  the  barrel  which  receives  It ;  others,  again, 
the  form,  dimensions,  and  position  of  the  sights. 

A  separate  gage  is  required  for  the  lock-plate,  and 
for  each  separate  part  of  which  the  lock  is  composed  ; 
as  the  itiaiiupring  gage,  tear  gage,  bridle  gage,  turn- 
bier  gagi,  hammer  gage,  etc.  ;  also  gages  for  the  vari- 
ous dimensions  of  the  stock,  of  the  l^yonet,  and  of 
each  of  the  appendages  wliich  accompany  the  gun. 

The  number  of  200,  above  given,  might  be  swelled 
to  several  thousand,  by  including  those  required  for 
inspecting  the  various  carbines  and  pistols  made  by 
dilferent  parties  for  the  United  States  government ; 
all  which  were  made  so  that  tbe  parts  of  the  same 
kind  might  be  interchanged. 

Ar'moT,  Per'aon-aL  Defensive  clothing  or  cov- 
ering for  the  body  in  battle. 

Scale  and  cham  armor  were  common  among  the 
old  Egyptians  (time  of  Rameses  111.)  and  Assyrians, 
also  among  the  Persians  and  Romans.  Dr.  Abbott's 
collection  in  New  York  contains  the  iron  helmet  and 
scale  armor  of  Sheshonk,  or  Shishak,  the  king  of 

n  years  after 

the  shape  of 

the  Egyptian  shield  round  end  downward,  nnd  some 
of  them  are  marked  with  the  cartouche  of  the  king. 

The  Sarmatians  wore  scale  aiTnor  of  pieces  of  honi 
or  horse-hoofs  fastened  to  a  linen  doublet. 

Goliath  was  armed  with  a  coat  of  mail  (1  Samuel 
ivii).  It  is  freijuently  spoken  of  by  Homer.  De- 
metrius, son  of  Antigonus,  had  a  coat  of  mail  made 
of  Cyprian  adamant  (perhaps  steel),  Cypnia  was 
(kmous  for  its  armor.  The  ancient  Scythians  had 
armor  composed  of  horse's  hoofs  curiously  strung  and 
jointed  together.       Hengist  the  Saxon  had  scale 


t-»^. 
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mniiir  A.  U.  44t»,  ami  King  John  of  Knglaml  pos-  I  of  the  hammer  an  iron  rod,  one  end  of  friiidi  it  hrfi 
hfHMil  a  haulN-rk  of  riii^  wt  tilgi'wisi*,  1200.  The  ,  hy  a  workman,  U  welded  into  the  fa|pt  for  the  pi^ 
r.iv.ilrv  iif  lloiiry  III.  had  <'oata  of  mmII.  Henry  >  inxm?  of  tuniing  and  manipulating  it  whik  fang 
VII.  ii.iii  a  .stt'v'l  rinr.LSH,  1500.  Siiire  the  intru- '  iianimcnMl.  A  very  few  mmates*  pcNindinf  bj  tht 
•lii'-tum  iif  Hrf-aniiH  the  um*  of  annor  has  lM*«*n  heavy  hammer  sumcea  to  bring  the  miM  into  tht 
f^ri'Iually  divufitinucil,  iind  it  is  now  contintil  to  bloom  hha]N',  —  a  bar  of  homogimeotta  iron  mow  bar 
ih«>  htMvy  i*av.ilry  or  cuiniMrtiiTH  of  Kiini]N*un  unniex.  or  tivu  fe<*t  in  lengtli  and  hIx  indies  thick  ;  wha 
A^i  wiini  at  |ip-M*iit,  it  t^-neially  <■llnsi^t.^  of  u  Itelnu't  suffirii'ntly  hammere<l,  the  liandle  is  cut  off.  and  tht 
(i!  lir.ixH  Htn-ii;:thi*ni'il  with  ^tfi'l,  uiid  a  cuiraM  ttMu-  bIiN)ni  is  reaily  to  take  its  platre  in  combinatiiNi  with 
|MM>1  of  :i  fniitt  piii'i*,  or  l>n*ib4t-]ihLt<\  ami  a  Uu'k  others  in  the  formut ion  of  a  plate.  Inthisopenti 
I •] !•«•••  Mron^^Iy  lan-'l  nr  ba<'kliMl  toj^ether.  The  hii«--  u  lon^  ami  i*Umi  l»ar  of  round  iron,  flattened  at 
•-•'«N  nf  til-  Kn-n>-h  I'liiniNsiiTs  in  the  fanKiiis  eavulry  emi,  in  used  for  sui)]K>rting  the  pile,  which  it  4 
i-itnilut   at   K-kniuhl,   l^o'.),  was  in   u  lur^e  de^ni*    |N).M*d  of  sevend  layeni  of  nloonin  laid  in  tiers 


owini;   t«i   their  wearing  ''oinplete   euirusM's,    while  u | ion  the  other  t rami verwiy  ;  these  are  placed  in  the 

th«>   Austrian^    wen*    <mly   provided    with    breast-  furna«-e   ujion  the  flatteneil  end  of  the  above  bar, 

pUtex  whjeh  is  Hus{NMidetl  near  its  mid  length  from  a  enac, 

Fi>r  illustrations  ami  di'seript ions  see  Frr>st*s  Pie-  and   is  ohuiH.-d  by  Umpi  or  handlm  to  enable  tlM 

torial  Hi<.toni'%  and  the  l<iini>f;rapliie  Kneyelo|uedia.  workmen   to  turn  and  move  the  mass  as  dcatnd  ; 

( M'  aiii'ieiit  armor  sihip'  nMuarkalile  examples  an*  to  when  sulHeiently  heat<*<l  for  welding,  which  reqniRB 

U'  fiviiil  in  the  trib.>liteH  of  tin*  Silurian  a^>,  'Mi  s<*veral  hount,  the  pile  Is  drawn  from  the  fvnaee, 

family  ill  whuo**  iiiei'ly  joiiit«*<l  shells  the  unnorer  of  '  !«wun^  round  and   placed   u[ion   the  anvil  by  the 

till-  Mi«l«tle  .Vi^-^  iiii^rht  have  found  alinoit  all  the  «Tiine  as.Nistt*il  by  the  handles  held  by  the  worUNB, 

e  iMMixau    H  ni'his  i-nift  antieiit^ite'l.  with  not  a  few,  :  unil  subjei>ted  to  the  action  of  the  liammer. 

lit-^i  \fs,  Avhii'h  he  h»dfaileil  to  diseover.     Tht'y  wen'  When  the  blooiiLS  an*  thoroughly  welded  and  the 

eoViT-l  iiVfT.  Ui.'k  aii-l  Ih'ad,  with  the  iii  ><»t  exijui-  pile  dmwn  down  to  al>out  the  ivi|uireil  width  aad 

M\v]\-  >iin'«!ru«-te>l  ]>Iate.ariiior  :  b-.it   im  their  a!xlo.  thieknessof  the  plate,  another  pile  of  blooms  isaddcd* 

mens  s.'i-:u  to  hav>*  b*fu  soft  ainl  di*fenerli*.v),  thi'y  Wfld«-d  on  to  it.t  end,  and  the  operatiofi  thoa  eoa* 

hi  I  th-  .ibitity  nt*  I'ltiliii;;  thi-iiwlws  nr.ni>l  *hi  the  tinui*d  until  the  desirtii  length  is  attained.     What 

Appr>».ii-h  of  «l.ui;:>'r,  plate  ni  ivim^  on  plate  with  the  thiso|«*rHti<m  is  completed,  the  plate  is  again  healMid 

ni  <->t   a  l.;\i^tiii>iit,  till  the  riui   of  ttie  armed  tail  and  jiassed  under  the  hammer,  water  being  Ihiown 

n"«t'-il  iMi  thiT  i»r  th**  anii-1  heal,  ainl  the  cn*atiiri*  ufioii  it  il^  it  is  advan«*e«l  forward,  which  aarialt  in 

pr.<x>'iiti*>i  i!i"  ap]»"araii f  a  Inll  d»'fen.l>*il  at  every  n'Uiovin^  S4'ale  and    ch'aning  and  smoothing  tlM 

piiii;.      In    *>.t.ii-    ci'ii'Ti,  as  in  ('alyni-n*,  the  tail  ]»late  ;  th<'>e  are  then  drilled  to  receiving  tile  baht 

•'ttn<«i<teil  of  joiiiT'l  s>*4:ii<'ii!s  till  its  teruiinatio!!  ;  for  fastening;  them  into  iKwition  on  the  slum  *^ 

in  •ttlM':^^.  at  in   llLeMU^.   tlh-n-  WiL<i  a  gn-at  i-aiidal  aften^anl  Iwiit  to  the  required  curve. 

>hi-!tl.  th.i!   in  m.'>-  an  1  fonii  i-ori-esp.iml:'il  to  the  The  owTation  of  rolling  the  larger  description  of 


shi«'!<l    ^%hi>'':)   «'i»vire«l   th  •   hea>l  :  the  st*^iiir*nts  of  nrnmr-piates  involvrs  a  numljer  of  a|^lii 

Calvin  n-.  l'ro:u  th '  tiexibility  itt  tln-ir  joiuTs,  tittfl  UMial  in  nnlinar>'  mHinf^-Diills.     The  mass  of  irsn, 

•  !>i^' t  » till*  •■••n-bral  rim;  whib*  thi*  vi:iie  t*ib*.'t  was  l^'in;;   heatt-il   in  the   tnnia«*e,  in  drawn  thenee  by 
lt:>»i.i  -1    ill    the    intle\ib!i*    <.hi-l<K    eaudal    and  <  bains  at tai:he«l  to  the  steam -ndler^  and  ivceivcd  W 

•  •■pli.ili  ,  ••:  liKi'iiiis  bytliir  e\i  X  io.T**;«]hiiiI.'ii.'.<.  a   %«niu;;ht-in>n   car.     The  fonrep^  being  dctachsn 
ail  I  !li-'  tl  Ai^iliix   o(  th-  •-onn*--  tin;;  rin^^^^,  wiiii-h  ami  the  « haiiis  cb-ar  from  the  rolls,  the 


•■iirv-1  th-ni  t<»  Ti:   ti»'.;-Th'*r  lik-*  twi  •Npi.ibsizf  1  vaiiml  to   tin*  h<-ad  f»f  the  incline,  which  it 

•  y:!i\il<.  bn.ulit  riTo  r.c.ita-t  at  cvory  |»<»int  by  the  tnivrrsis  by  its  oun  weight,  and  lands  the  edge  of 

h.t:i  ]  "     -  11*.  tiii  M'.i :  •  i:  th**  plat**  into  ibi-  ^p  of  the  rotating  rolls.     Tht 

Ax  mor-plat'ed  Vea  aeL     A  v.-x«-l  »-ho«-  i-x*  )ilat*'  is  n*i  •  ivi*.!  on  tht-  other  siile  of  the  rolla  bj  an- 

i-»-   i    i^TtiiiU'.  an-  ^ir.*:--.-:.'.!  by  in>!i  platfs.     Thi-  o!!i«t   wniu;:lit-iniii   tnpk.     The  rollers  being  ■! 

i'.i:i;i;;  r-.i.  h«s  a  tirtai!!  •li*>;aii  ••  K-1oa  th-  u.iti-r*  n>anT  t<>  «aih  ••tbi-r  by  aN»nt  an  inch,  their  m^ 

!.:«    wb  tl  ill  ti::li!:tu'  ":■■;".      S--  Ai.M  • :  ri  \ri\i;.  tii»)i  is  n  vit>*-.1.  tin-  i<late  lamleil  into  their  grif^ 

Ar  mor-platea,  Ham'mer-ing  and  Rolling,  ctni'il  tbuMich  tn  tm-  iithi*r  hide.    This  is  rrpe 

A-  I! 'I-)'.  iT-'-    u.  i\     b-    -ithii   banrnT»-.l    nr    r«>llil.  airaiii  aid  a;:ain. 'M-ttin>:  the  rollers  cl 

W;.':  *.t  >  -l'-^::*'!  :liiT  :)i»  ann-tr  sbt!l  )>■  nf  me-  i-.i.  b  off  ration,  until  the   ni[uirv«l  dimenaiflBS  at! 

t!.-.  k:!h«  lit  •.;..::!  p'.itf  i.f  if*:n  fo.ir  t  >  six  in  les  n'-t.iinf*!.     Saii<l  i;-.  tbniwn  on  the  |date  fimn 

biv:::i  :<  i  ::■  I'l   '-■-::.-  !  •  \-  pi«  !"iri!«l-  -■••  a- ■.•iiit  .if  T.itinp-.  an>l  wat<r.  Hhi<  h  ib'tache*  the  scaleof 


i^  -    n  -•  .L^   i  !>  :ii  i;\  -  •111*-  ii'-l  u]Ntii  tii<*  nl.tti*  by  Tbi^  i^  niiMVtil  by  .<M-ni|tfr!i.     The  |date,  bciM 

!'.      itw.  r  Tl!  r!  I  i:u'   im  I  •^>;)>l<-:ivi!ioti  liv  ttii-*  p^>-  laid    i]]hin    tie-   tii^.ir.  i<«   subjected  to  the  actMBof 

•  •tt:-:*;  y.\u  i)iiii\.   h<tu-vr.   :<i  lb>-    b:n  4V  r  I'l-tmi    n«lb  rs,  ubiih  b*vels  and  smooths  the  tW^ 

:  t,  :  ii:\    \\i'A\    \«''.:>b    ruli-il    pl.iT' -^   .in    U-   iiiaii:i-  f.i<*''.     The  <tiniin^it4i^  b»-n*  statnl  rrfer  to  the  UBt- 

t    *  ir<  i.  .1'.!  *.':-.    ta  '.ht\   «i!h  h  iii<  1i  t!i<  >   *  .\m  ^»  i.<tii*>  u^il  in  n>I!ini;  a  l^-imh  annor*plate  in  B^g* 

'. .;  \    r  i^*' :  :i' :    .n  i    r»-i'.Ti'i    *.i   a>   t-i  « ■■n-.TiTiiti'    at-  laii-l, 

-  ■•;   ri>   !•  i:nii  I  :ii)-\u*^<N.  :i!i  1  tli"  « a-"-  with       Ar'mor-plnt ing.    The  application  of 

v"     ':  .\    iiiiii.:'-!  ]■'»:-■  .  m  l>    r«  j'l.i  ■  i.  :!i'   ri'lliii::  thi"  pnTi-i'--  i*  i»f   vt-ry  mi'Ml-m  origin. 

!■•■.    ,*  >..|,  t-.ti  111  !•■■    ^in-ri'.i\  !■  ■«'»::■■  I  :•■  i:i  Tliis  p1.iTi-'»  b.i<ni-i-:i  ppijiostil  lonf?  liefore  as  s 

11  iniiiii  ;■- i  it->!i     p'..i:">    .«:''     lui ':•■    fr>>ni  •>!  f  i.  inj  ti^r  fiirtiti<.ition*»;  but  thin  material 


I'.N.  ■  \\!i.  '.\  tl.  4\  1*     ^»!i*  u:'i!r«i:.i  tb-    *'>:.:••.  linni-l  rii^uitaMt-.  mi  ufi-ount  <»f  its 

:     I  ".\  •■!»  :•    .1'   ;)i-  u  »Tk'»  uli'i.-  th'- I'lat- i'.  t  lUi^.- jut  u!  ii  l^^ntv  to  U- fnicturpil  br  ^ 

\'■^  -I-o  :n>!:iu  "I  c^^l  ^  T--tp  \^  r>'.::;!i:  ir-*!!         liiiH  ;i;iiiiir  vi.i^  Mi^-sted  in  the  I  aited 

•%«.:  :  r  !!;jx  i.!iri-.'M .  .1-.  ir  i-.  ^  ..-ti    ■■ia  •  tt. -l  l'*!'^,    iti    Kn:;  t-    in  l'»21,  and 


Ml.:  :.-  •  >  ".ikvo  '.i:i  b;  tb<  •^v  atii  !i.i'!:tii<-r     iijifii  in  F.iunaicl  in  IS'27  at  the  moMtian  af 

JctTiitiliatii 


^  '■•!".    .1^    1  :!■  i  \'.\'."  ••t.i»M:'»"   i«:    .*:»*•  tni-n:    <  r;il  K-ird.  ^li*^  itn^ixx-^eii  t^  |>ral«ct 

1  .  I   '..'..I  ■-:   ;:i   :lir  t'lMn  ■•        At!- r  n  .r  JiHn;  a    ^ii'.u')it-iri»n  Imin, 

:.^-  li- •^  '.''tf\    :»n    tak- ',  troni  tb'-  {iirtia.i-  by        itT*-i:i:^  I'lii:**.!  Stat*-^  patent,  Mairh,  1911^ 


<^.,o-.-i..i'  ;  :'r- tn  a  •  b.i:^.    it.i   iai'l  n|i<ii    an    inm-i  )a<l  U<nib-pnHif  »teani  vn^el,  and  will  Vv 
-.::» i  r  :b    s:-ani  h  iintn-i       li>  :b'- lir^t  blow    ticitl  pnM*niIy. 


ABMOR-PLATINQ.  !■ 

The  fint  practical  use  of  wrought-iron  plates  aa  n 
defease  fur  the  Hides  of  veiiseU  njiwars  to  aavv  bccu 
nude  by  the  French  duriog  the  Crhnmn  war. 
ThcM  vessels, — Hooting  batlerics,  as  thry  were 
termed,  —  though  thi'yaqpm  to  havehmlsiulKi'ii^nt  sfa- 
going  qualities  to  enable  them  to  navigate  the  Jledi- 
temmean  ami  Black  Sea,  wi-re  of  light  itiurc  and  en- 
poaed  very  little  surface  above  water  ;  tliey  n^nderiil 
very  efficient  service,  especially  at  thv  bombardment 
of  Kiaburn,  in  1S55,  and  tllcir  sueeess  proliably  led 
to  the  adoption  by  the  Frencli  government  of  unuor- 

ettingoii  a  much  mare  extended  scale  J  "LaGloire," 
unched  in  1S5D  or  ISttO,  having  been  the  hrst  large 
iron-plated  ship  alloat.  Her  avuor  eonststiit  of 
4t-ineh  roUed-imn  ])latrs,  supjiorted  by  a  backing 
«[  wood  some  three  feet  in  thickness. 

England,  with  the  determination  not  to  be  be- 
hind her  Contineiital  neighbor,  commenced  the  coli- 
atroction  of  inin-clads  iuitnediately  afterward.  The 
most  noted  of  those  fitst  built  in  Etighind  was  the 
"Warrior,"  whose  armomas  of  4  J-inchpUtes,  hacked 
by  and  bolted  "~  '-  "■ 


AEMOR-fLATlSG. 
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leaving  a  large  sjioce 
both  at  the  l>ow  and 
stern  of  the  vessel  un- 
protected. 

Another  class  of  iron- 
clads in  the  Itritish 
Navy,  repn-senti'd  by 
the  "Hoj-al  Oak,"  were 
wooden  shi[>s  of  the 
line,  not  originally  in- 
tended for  earrving  ar- 
mor, but  which  have 
bec-n  covered  with  41- 
iron  plates  Iwlted  on  to  their  wooilen  hull. 
ne  respect  they  havetheailvantageofthe  "  War- 

,"  their  sides  being  completely  mailed  frim  ntrin 

tostern,aHaTEtbaBPof  "LaGloire.  '  Tbe''Minotaiir," 
and  others  of  her  class,  were  originally  construetiil 
to  rf>eeive  plating.  They  are  of  verv  large  size,  about 
6,650  tons,  and  arc  also  compli-ti>ly  jirotecb-d,  the 
platingexteiidiiigthroughouttlieirentln'  length,  ami 
to  a  depth  of  si'Vunil  feet  bi'low  the  wuter-line  ;  it  h 
Mmilartotliatof  the  "  Warrior,"  from  41  to  5i  inches 
thick,  having,  however,  a  wooden  baekinfi  of  but  B 
inches,  which  is  said  to  tje,  and  no  doubt  is,  too- 


In 


perior  etHcieoey  and 
•reugtli,  is  repre- 
'nted   in   the   un- 


Tliis    armor    ha.4 
been  severely  li-stid 

I  Kiigland,  and  i.s 

i|iorted      tu      li«ve 
given  very  good  ru-  chaimcii'i. 

suits. 

It  is  understood  that  the  "Pnlisser"  bolt,  in 
which  the  ahank  is  reduced  to  the  SHiw  diuuieter  aa 
that  of  the  snialliMt  tiart  of  the  thread,  is  now  used 
for  fastening  aniior-jilDtes  in  the  British  navy. 

The  Buliject  reeeiveil  very  early  attention  in  this 
country,  and  ns  early  ns  March,  1814,  a  "Uull-proof 
Vessel"  was  patented  by  Tbomas  Gregg,  of  Fayette 
Co.,  Pennsylvania.  Tlie  design  einbroced  a  Dat 
upper  deck,  from  which  the  siilea  and  ends  sloped 
outwardly  to  the  water-line,  wliere  the  upjEr  part 
of  the  vessel  was  very  broad,  overhanging  the  sub- 
merged portion  and  |in)teuting  the  rudder  and 
means  of  propulsioii.  The  gun-duck  was  nearly 
level  with  the  water-line,  and  ports  were  cut  in  the 
sldliing  sides.      The   external  appearance  of   this 

Flg.S40. 


The  armor  ailopt- 
wl    for    the    "Iler. 


Ota''  Batt-prtof  riwl. 


anotlier  tvpical  form 
of  Eiigfisli  iiiiii- 
plnting,  oonsistK  of 
an  ontrr  plnting  of 
rolled  iron  fl  inehes 
thick,  inr^idi-  01 
whi<:h  is  13  inrh^v 
of  woml,  IJ  ini'lii'H  i." 


..oatinc  botlerv  si'eiiiB  to  have  licen  very  Hniilar  to 
thutoftheconri'denile"'VirBinia,"funnerlytbu"MiT- 
riTiiui*.*'  or  Home  of  our  ^Vrslern  iron-clods.   Cornier  or 

ii.,11  waspropomil  aa  «  euwringfor  the  ex[Kw-d  por- 
tmii.  [t  diK-a  not  appi'ar  thlit  a  vessel  was  ewr  au- 
I  ii,.llv  roiistniele.1  on  I  Iti-Rg's  plan,  but  the  invention 

1-  iiiliri'HiiiiK    ""    iiiibr.lving  same  of   the  fentnres 

..;  |.  ii  11,  i..    ,|i.  ,,'  ,i.U  .,.!.. 1,1. "1  livlioth  North  and 


r  late 


,iid 


u 


lltiiktiiig  Imtleries. 
.   1..  Steven*  ■■■iron 


ARMOR-PLATING. 


have  becD  s(at«il  lu  rullows  : 
Extnou-  length     . 

U>-|)th  bum  fittlitinff-det'k 
Draft  with  ntal  aiul  atona 
FiKbtitig-ilniTt 


'2  AHaOR-PLATINO. 

(Ii«deii  thf  force  of  t,  bull  atrikiuf;  thr  umor  h 
invinK  the  Utt«r  a  coniidcrublc  drsm:  o[  cW 
liijly  or  resUiviicy,  (Jloviu^  it  to  yiwU  snil  ifta- 
waril   returu   tu   ibi   iioniul    pucitioii.      Kook  «■ 

■iii|iU'A  of  vtfii  of   tlii'iie  ijaxcii.li  will    lir  pTrii,  ^ 

ilhiHtiitiuK  the  ditfvrcut  inodci  iirojicMMl  in  onlrrbi 

arrivi'    at    thit    wmv    result.       "Thfin-    an-    unngri 

MTiliug  to  th<-  dutta  uf  the  pali'nts.      AiUuLtj  iU 


Rlir  ia  {m>vldn)  with  i-om]urtn)mta 
wiiti'j  is  Htlniittiil  u|ion  tpAofi  into  airti 

~       '   >])i>r  in  tile  watiM',  tliiin  Imviuf;    to 


a  Ihsmt  exjioswl  xurfacv.  Thwu  <iiiuiartiii' 
W  ni]>i<llf  i-iiiptiml  by  almm-inimii.'i.  The  aidr. 
ann^ir  cxti'uiln  uutsiilit  of  the  null  from  item  to 
stvni  ti>  a  iliaUtice  of  four  fivt  lielow  the  Uiie  of 
li^tiiiR  dmft.  oikI  ia  |ikt<»l  with  SJ-hii-h  iiuu. 
The  aniiur  of  the  caseiuatp,  whit'ii  ia  aloliinit  uid 
hna  a  ahut-|>roaf  dcek,  is  ucji[i[w4(tl  of  HJt-iiiL'h  iilatiii;; 
hai^kiil  by  14  iiiidivs  uf  loniiat  tiinlwr,  in  which  are 
imbnldfrf  S-ini'li  wroiiKht-iruii  Ir«iiih  at  distAncKa  of 
twu  feet  from  ■'uh  >itb<;r.  The  u|>iht  ilrvk  ia  of 
IJ-iiii-h  iron  platM  n-stiiin  on  tl-inefi  wroiu[ht-iron 
Pffhi*,  MM  ill  with  tiiiib<>rHna  Iini.-<1  with  j-iiich 
in>n  plate.  Tli>t  ipuu  are  tu  lie  awd  tn  barMU 
n]  wu  till!  topuf  tlic  eawinati'.  ami  an^  tu  Iw  liiailml  froui 
bi'luw,  byiniu;liiiiery,  thruughhok-aiiiiliKdiMk;  they 
aru  (loiiili'd  froiii  within,  anil  by  un-nn:!  of  a  kiwI- 
ualiil  inili-x  within  the  I'asrmate  eauli  tpm  nay  be 
brouitht  to  liear  limultaneuuHly  on  thp  aame  iibjcet. 

Captain  Kri<-wum  itmiftned  the  M<iiiitor  clasa  of 
veast'lH  in  1SS4,  lliough  the  iih-a  im-nia  tu  luit'e  lain 
dormant  till  the  tfrnea  went  ]>rui>ilious.  The  "  Jlon- 
itor"  BtUekcil  the  "  Meiriniau''  Manh  9,  18(12,  and, 
iin  tb«  11th  uf  Mbt  foilowiuf;,  tin-  latter  enniiuittiit 
auiciile.  The  Kvolviux  tumA  was  iiiv<iiU-d  by  T.  R. 
Tiniby,  anil  wax  natentnl  by  him  in  lSti'2.  Cajituin 
C'ul<-a  iiitrwluiiil  a  nwililieiilion  into  tlie  Britiih 
nBrv,and  wasliMtwhrn  tlieill-fatfil  iloulilv-tuiTftril 
"Ciiiiuin'TonnihTedoirc.'aiieFinisl.Tn-.July,  13;o. 
The  "(^i|itain"  liail  two  larj^u  turn'ta  iilaiinl  atnid- 
ahips,  in  i-ai'li  of  whiuh  wi>r<-  iiiouut'il  two  23-tui) 
riHiil  fpina,  thniwiii);  solid  •'luiiRiit<''l  [imji-cttlea  uf 
600  jionndH,  or  hIk-ILi  of  projiortiunate  weight.  In 
the  fmwastte  and  ikKtp  wen-  two  or  tlmv  gnni  of 
■millfr  eatilier.  The  thicknc^ts  uF  her  iilitinif  varied 
from  MX  to  ten  inehi's.  Slie  wiu  futl-rtjQtol,  ha<t 
two  inili'imik'nt  arruwi,  encinen  of  exlronnliuary 
puwer,  atwrintt  •{•[lamtus  of  eurious  {Ktfection,  and  , 
a  Mi-knl  cn'w  iif  5<Ht  niru.  | 

The  orixiual  "  Monitor"  foumleivd  off  Cape  Itnt- ' 
Utah  with  all  on  UmnL 

Tlu-re  amiow  I>4  iiun-<-lail  tnonitors  in  the  I'liiled 
Stuti'K  wrviiv.     TIk-  plutiiiR  of  the  lUik  and  over- 
lwnK>"K  IHirtion  uf  the  hnll  unnallv  coiisitis  of  live 
1-inrb  inni  plat.'N  lu'.keil  by  aii<l  l-dtiii  on  to  a  | 
wooilr-Ti  liaekinit  sunie  tlime  or  more  feet 
in  tliiuknrHs.    The  n-votvioK  tiirn-t  ia  i-nm- 
]sisi-d  of  eli^i-n  siniilnr  {tliiti-a,  liniily  iHiltiil 
t»j{i'tb>'r,  and  HoarraiiKeil  as  to  lirmk  jiMnta. 
Ah  niiifhl  nntiirally  be  ini|iiH>si'il,  the  late 
war  was  fenile  in  the  nrotlm-tiiin   of  de- 
vie  H  ftir  the  {iTotei'tinn  or  war  vi-wuds,  dis- 
n,  ait       P'«y'»K   "oon-   or   less   inp- 
"X-,  A    nuitvandailairtabilitvlotliat 
y^Z^l\    objivt.    Id  tile  HmtHnd  nuist 
6"  ""JSJ    nuiiIeriHlS  elasa  of  tlle-u',  sii- 
[  'A   liility  and  atn-nKtli,  d.-rivid 

C'    -    !l^  1    '^'""'  ''"'  atTHiiftement  of  the 

I    vX  I''*'™  *'"'  ''"■  • ""■'■  "^  ''*'■ 

n.-      .  t^  teninj!    and    lnu-kinu    tli.-ni, 


tliat  uf  F 

■tnKE,  April  22, 
IStil,  who  l>ropu»Hl 

idedatuelds,  par- 
tially uvertap|>iiit( 
each  other,  altiicheil 
til  the  Bid™  of  the  ve 
lie]  by  loops  and  eyi 
iHilts  for  the  puriHU 
oreau»ini{theba11i 
glance  olrniianiitril 

iVaiiden's  patent, 
Februiiiy  25.  18»2,  c 
euibnuvH  a  wrought- C 
iron  lattice  fnuiiiiis, 
in  Bud  uimi  whi^ 
an  itun  boily  ia  eaat,  so  that,  the  latter  U-inf;  frac- 
tured, the  [deeea  would  still  maintain  their  ylMxt, 
and  Jiroteut.  or  par-  j.    ^a 

ttally  so,  the  m^-  «*  *" 

.Iiinen's  Defensive   f 


'$  Armtr-Ftmtim^r 


^..-uiid   i 


. ..  ;   «hil.'  .  .   . 
Wiis   pr..i.wd    tu 


ABMOR-PLATING.  U 

Rur's  Defeiisivn  Armor,  Uay  27,  1SS2,  in  comixiseU 
of  ribt«d  plates  which  are  faateneil  to  interior  con- 
CAve  aUiiigen  by  botta  paaaing  through  the  EtKngers 
And  into  muttLllic  tuben  between  them  ;  each  plate 
haa  a  Up  at  its  edge  to  fit  the  correaponding  edge 
of  the  next  plate,  to  which  it  ia  rivetea.  The  aula 
4n  on  the  outside. 

Ballabd's  armor,  June  24,  1862,  consista  of  a. 
•eries  of  inner  iron  ribs  A  A,  with  interposed 
wooden  framea  B  B,  loagiludimil  coveriiig  bais  or 
plates  C  C,  diagonal  bars  or  platea  D  E,  and  outer 
covering  pbtes  F  F. 

Flg.su. 


ARMOR-PLATIKG. 


r  edges 
of  the  plates,  and 
are  made  fast  bv 
being  enlaiged 
therein,  or  by 
being  intersected   bj 

"in      ^' 


3,   1863,  the 

have  projec- 
tlona  ]iBasing 
through  the 
hull  and 


J  u  u 

I  Jimar  Pfattng 


of  them  la  struck  b\  a  projectile,  the 
projecting  edge  ma)  beeonie  detached, 
glancing  the  shot  on  to  the  next  plate, 
by  which  it  is  furtlier  deflected  and 

yrevented  from  penetrating  the  armor, 
he  cut  repruacnta  the  action  of  n  ey- 
lindrii»l  bolt  whose  edge  haa  impinged 
upon  one  of  the  lapping  plates  ;  the 
dotted  linea  show  the  bolt  in  a  subse- 
quent position,  in  contact  with  the 
piece  of  annor-plate  which  it  has  re- 
moved, and  glancing  upon  the  succes- 
aive  plates. 

Wood's  armor,  September  23,  1862, 
comprises  sets  of  inner  and  outer  plates, 
the  former  secured  to  the  vessel  by 
boita  wlioae  heads  are  covered  by  the 
latter,  each  plate  in  the  one  set  having 
a  rib  which   tits  between   riba  on  a 

Elate  of  the  other  set  the  two  platea 
eing  connected  together  by  inns  pass- 
ing vertically  through  the  riba.  Lon- 
gitudinal spaces  are  left  at  mter\a1a  between  the 
inner  and  outer  plates  for  the  introduction  of  wood 
or  nn  equivalent  material 

Babbitt's  amor  plating.  Janunry  13,  1S63,  for 
ships  or  batteriea,  is  composed  of  wedge-ahaped  bars 
laid  crosswise  to  two  othtr  seta  of  bais,  the  wliole  be- 
ing dovetailed  together  and  filled  in  with  cant  metal. 

Hontoohehv'b  armor,  February  10,  1863,  de- 
pends much  upon  its  resiliency  to  reaiat  the  im- 
pact of  projectilea.  The  outer  platea  are  notched 
into  each  other,  and  fastened  together  and  to  a 
corrtigated  plate  by  n  rod.  Thia  corrugated 
plate  rests  against  the  outer  casing,  between  which 


4NHWN  PH  r'  Nta'  t)(s 

^JIIIlllllL^ 

M 


plat. 


they      are 
keyed  ;  each 

outer  plate  haa  also  projections  or  lugs  t,  entering 

the  casing  rf  to  a  certain  diatance,   and  receiving 

Fig.  S60  Fig.  »1. 


the   bolts   I, 
keyed     to      t 

date:  it  has  also  notched 

langps,  or  bent  ends,  pass- 
ing into  the  cnniiig  ;  these 
ate  employed  to  hind  the 
ends  of  the  plates  to- 
gether, ond  Increase  the 
stability  of  the 
The  outer  adjoining  edges 
of  the  platen  are  grooved 
for  the  insertion  of  india- 
rubber  strips,  as  at  m,  for  making  the  joints  water- 
tight.    The  port-holes   are   sttengtheiied   by   iron 
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plnti^a  »,  t'xtendinK  nnniii<l 
tlii-ir  e<I}{i.i(>  niiil  Hliio  l>y  an 
fin-iri:Hiig  fraiiiu  or  ritig  r, 
bctwLfii  llic  iiiiiiT  mill  out- 
er [ilii  ting,  tju'li  jilnlv  nay 
Ik  bo  iimtii(^'il  ai  ti>  be 
|>US|]L'|1  »llt,  U[IU1I  ti'iiioviiig  ' 

tlic  k<-}n  A,  sTi<I  i>lhi^rt| 
KulHlitiiti'd.  Tliia  a.vHlfiii ' 
of  platiuft  is  dcKi}^iLil  for  j 
I'iivular  tum-ta,  lu  well  lu  | 
forvlaiuurvliglitly 

SUrfHIH'S. 

TrKTH's  CuaHtnii^tion 
luid  I  lefcuuc  of  WitT  V 
Mnnh  24, 18«3.  The  aid.-, 
of  tlic  viii*-!  ftni  tWHJwil  b) 
iH'iiiliii);  innni'd  tin-  fmnH 
uiiil  till-  [ilBtiuK  therron, 
tliiiK  nviDtainJitK  tbe  cyni. 
iiii'ln'  of  tlieoiitwunl  fonn. 


H 


of  til 


njii 


wliich  IIk  HxlurFS 
1  luv.  Hpciiivd,  haviii){ 
into  wliii-li  Aurew-lKilts 

iin  liookriL  Tli<M- 
V'liulta  |uas  thniujth 
casing  to  thr  outtiilu 

'  stnijis !/,  where  they 

aiw'b  Ui-fcii«n-  Annor 
^1arin«  nn<l  otlii-r  l)at- 
'H,  July  II,  Itl63,  von- 
i  of  iiiriiT  aiwIr-irotiH, 
llniiKrs  of  which  Iiww 
till'  linHzontal  Inyvlii  of  nriiior-l>Iatm.  Dow- 
iiisi'i'ti'd  ill  iioli'x  in  (III-  HiuigeH,  cutiT  the 


>Tg.  353. 
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obh,.kj.«l 
TwiMMr*  "M.-aiH  ..f  Ch-i'kJitK  n 
11l-iil.-«,"  July  ■-■«,  lMl:(,  iiiilmi.-.-i  uii 
of  iJiiiv>«vi>  ]i1:itiii  iir  btyiTh  wllli  miiin 
rah  lii-twi'rii,  aivl  with  Inip,  iiii)^--iM 
tiini^  wlii-n  iiii'i-swiry ;   '*  '       ' 


lli.- 


-  )a>i<T 


1»-n<lii;K  T'lrwanl  iiiid  Inik  n  ■■iiii'li- 
Iiliiti-a  ill  Ihii-ps  fniiii  tin'  out 
yUiiit  K'lii'i;  lioltrd   loK.'lhr- 
iiniliu-tiiiK  jairliiiii". 
Tliv  iimiiiK<'i>M-iit  of  1)1)11 


.   I.'t 


ARMOR-PLATING,  li 

prcuecting  lip,  tovliicbimiia-rubbcr,  or  other  srimiliir 
materiiil,  iiuty  be  attached. 

CoLLIKtj'x  Armor  far  Sliipa  nnd  Portiticntiana, 
April  19,  1884,  consists  of  s  frariiing  of  wroiigbt- 
iron  tubular  ribs  IS  B,  witii  cxteniol  coitn  of  btevl 
irire  a  a,  nnd  surroundinj;  cauuK*  of  indin-rubbFi 
h  t.  Comif^trd  plates  e  e  coiiliiie  tlit!  tubi-a  to- 
gether. And  serve  lu  Utachnieiita  for  the  inivit  aud 
outer  skiiu  e  d. 

Caiifenteh'b  Sbip'fl  Armor    May  S3    18Q5      In 

this    device     thi.    miiliil 

»»  868  plates,  of  sterl  or  wroiijilit 


yriiixm   hflM.  do.e 


•  etailpd  I 


1  thiiF 

4"=^  ^ =-5=!     iifll  1L4  111  iiimrbackins 

If  I  ;',    iUti5    ■tu  uf  Julhd  cast 

'HI  b  tajilei)  jHMia  through 
I  inner  and  tuiddle  plates 
lid  into  the  outer  one , 
f  Inoii  of  uach  atapin  is  li't 
uLto  u  nxvuH  in  the  side  of 
the  veiwl,  an<t  ia  caufflit  by  a  bolt  wliidi  paiuva 
thiouuh  tlin  side  and  in  Hii:Lireil  in  the  interior. 

The  following  statement  from  tlie  "  London  Timea  " 
containii  the  diTnetiiiions  of  a  number  of  English  tran- 
cUds,  with  tile  [hiL-koesa  of  their  anuur,  eb. 


"The  British  nnval 
a  pmelii-al,  if  expcnni 
their  biffli-at      ' 


Drities  have  lately  tii.'d 
:]H'riini-iit  by  Htii'horin); 
i-elad,  the  "  (Jlntton,"  in 
linlc^ 


her  turret  a  target  for  30n-])auDd  I'rDJpi 
Admittilty  is  probably  satisfied  intli  t!ii>  trial,  for 
although  the  turret  was  pretty  Iwilly  daitiuKed  it 
waa  not  disabled.  Thi-  experiments  will  In-  contin- 
ued ill  the  hope  of  finding  a  aystein  of  iron-plating 
which  mil  reaiat  any  poMJUly  prujei-lile,  and  a  pro- 
jectile which  will  knock  to  pieces  any  iHwsible  sys. 
tern  oriron-pUting."  —  Eiylia/t  Fi'}ier. 


5  ARMOR,  SUBMARINE. 

This  is  of  a  piece  with  the  old  problem,  which 
modem  slang  would  call  a  coiiundnini  :  "  When  itn 
irresistible  bijdy  comes  in  contact  with  an  immova- 
ble object,  what  is  the  rvsultl" 

Armor,  Bnb-ma-rlne'.  Submarine  armor  may 
be  held  to  include  all  the  devices  to  be  attached  to 
the  person  by  wliich  one  is  enabled  to  descend  in  the 
water,  be  protected  from  extreme  pressure  while  sub- 
inergiHi,  be  funiiiihed  with  vital  air  and  with  mean* 
for  signaling  the  persons  above  and  for  ssaistingthe 
asient  to  the  surface  when  necessary.  These  devices 
Iiave  been  used  in  connection  with  tlie  diving-bella, 
but  the  latter  is  not  a  necessary  nuxiliary.  In  the 
article  on  the  diving-bell  some  instances  of  subma- 
rine armor  are  given,  but  only  as  incidentals. 

Submarine  armor  has  not  as  clear  claims  to  antiq- 
nity  as  the  diving-bell,  if  we  accept  the  accounts  c* 
Aristotle  and  Jerome.  The  earliest  distinct  account 
nf  the  diving-bell  in  Euroiie  is  probably  that  of 
Tohn  Taisnier,  quoted  in  Sctiott's  Techwiea  Oariosa, 


tie,  Bus|>ended  bv  rope,  month  dow^wanl "  ;  which 
was  in  1538,  at  Toledo,  in  Spain,  and  in  the  pres- 
ence of  the  Eniperor  Charles  V. 

bcekman  cites  a  print  in  editions  of  Vegetius  on 
War,  dated  in  1511  and  1532,  in  which  the  diver  is 
represented  in  a  cap,  from  which  rises  a  long  leather 
pipe,  terminating  in  an  opening  which  tloata  above 
the  surface  of  the  water. 

I>r.  Halley,  abunt  1717,  made  a  number  of  im- 
provements in  the  diving-bell,  and  omung  them  a 
leather  cap  for  the  head  of  the  diver,  with  windows 
in  front  for  the  eyes.  This  helmet  was  used  by  the 
diver  when  he  left  the  bell,  from  which  he  received  a 
snpply  of  air  through  a  flexilile  tube. 

l^e  essential  parts  of  submarine  armor  consist  of 
a  helmet  and  a  protection  for  the  body.  These  are 
rendered  necessary  by  the  (jreat  pressure  of  the  wa- 
ter even  at  moderate  depths.  For  instance,  at  a 
dei>th  little  exceeding  tive  fathoms  (30  feet),  this 
rressuTC  amounts,  iuciuding  that  of  the  snpcrincum- 
tvnt  atmosphere,  to  alAout  iO  pounds  to  tne  square 
inch,  being  an  excess  of  some  14.7  pounds  over  that 
due  to  tiic  atmosphere  alone.  For  depths  not  ex- 
ceeding 15  or  20  feet,  amor  for  the  body  is  not 
iierhaps  absolutely  essential,  though  very  desirable 
if  the  diver  is  required  to  remain  a  considerable 
time  under  water  ;  this  part  of  the  apparatus  may 
be  constructed  of  leather,  vulcanized  niuber,  or  gntta 
]H'rcha,  or  of  metal.  The  helmet  is  almost  necessa- 
rily made  of  metal.  It  has  glass  windows  to  enable 
the  diver  to  sei-,  and  two  lubes,  —  one  for  supplying 
him  with  fresh  atniospberic  air  from  the  surface,  and 
the  other  for  the  eiluction  of  the  exhaled  air. 
Weights  arc  attached  to  the  boiiy  of  the  diver  or  to 
the  armor,  if  the  latter  is  not  suUlciently  heavy  of 
itself,  to  enable  him  to  exert  his  fall  power  under 
WKlcr ;  the  human  body  being  very  nearly  of  the 
same  sjiecific  gi^vity  as  tliat  fluid.  A  line  is  at- 
tachc<l  to  the  apiramlus,  by  which  the  operal 
lowered  to  any  given  ilepth,  or  hauled  to  the  ai 


by  the  asiustants,  and  by  wliich  he  can  signal  to 
tl'iem  when  nei'essary ;  for  this  irarposc,  however,  an- 
other line  is  usually  emjiloyitl.    Many  different  con- 


■xeentinl.  One 
lat  of  M.  KUn- 
gert  of  Itreslau,  171)8,  iiiwhiiih  the  helmet  was  made 
of  strong  tin,  ami  the  jacket  and  drawiTs  of  leather. 
Inhalation  was  nuulu  through  n  tulie  cmhniced  hy 
the  liiM  of  the  diver,  who,  by  the  ex|niisioii  of  his 
chi-st  at  each  iiispinitiun,  foro'd  out  iif  the  helmet 
into  another  tube  Imiliii);  to  the  Btirfai-e  a  iiiuiiilitv 
of  previously  exhaled  nir  precisely  wjna)  to  tlio  freali 


AllMOR,   SUBMARINE.  11 

air  tukcn  into  tbv  1uiig8.  In  sonie  at  the  olji-r  rormH 
the  Iwlmet  itself  wu  made  iBr^e  rnough  to  bold  s 
cjuaiitity  of  air  lulfiident  to  auiiply  the  iliver  for  a 
conKidvrnbU  Icufith  of  time,  (lilt'eniig  little,  in  faet, 
from  tlii;  diving-bell.  Thi'  a|ijHtatUH  of  Mr.  Kowr, 
1753,  cuiuiatLiL  et»>enUiilly  of  a  <.'o|>iH-r  tube  lai-sii 
enoufjh    to    L'ontain    tlic 
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ni.sea. 


ily  of  Ihe  ilivur  aiid 
liniiti-d  anpply  of  air 
ivbii:h  could  be  rciieniil 
fniin  lime  to  time  by  a 
bt'l  loWK  or  fun-H-jiuDip,  and 
liaviiiK  vriiiduwH  ami  wu- 
tcr-tiKht  bolra  fur  tliu 
aniiH.     Tlieae  caiK's  hnvi!, 


been  eomiilvtelv 

iiicfM'ded  liv  thuiiiviiiK- 
■11,  and  it  Iiy  tlia  more 
oilcni  forms  of  armor, 
,uju  of  wiiieh  will  be 
merilioiiiid.     S«'Dlv 


1!  altttclied  . 

Ihe  vlnnilderH,  whicb  are 

niiidi^  buoyant  by  inHatioii 

riuni    tliu   i^uminuMfd-air 

Dicint  Affomut.  Knftvoit  when  TeijuirBd. 

The   air-knaiiKack    is 

wcit;htnl  HoaK  to  enable  the  diver  to  sink  tu  bin  work. 

Ttie  air-tulie  rntitv  the  maiik  at  a  (loiiit  over  tlie  cur. 

The  aniHt  has  limde  ratlirr  a  eliue  tit  of  the  dress 

and  iiuu>k,  Hud  the  elfvet  is  ralbiT  too  eherubic. 

lu  Fig.  3UU  U  itbuwu  a  reHpinitor  designed  to  Iw 


.  giving  way  respectively  to  the  blaM 
of  tn-sh  air  and  to  the  rori:^  of  the  exhaled  bmth. 
While  the  breatli  is  lieiiig  inhjiired  by  the  ilirer  the 
induction- valve  is  oi>tn  tuadniit  freah  air,  and  whn 
ex|iinitioii  uecurx,  tte  itiilui^tinii- valve  is  closed,  aid 
the  air  pauses  out  bv  the  eduction- valve  and  the 
flexible  tube,  which  latter  nschca  to  the  aurfaw  of 
the  WBter. 

Ill  Fig.  361  the  diver  is  completely  incaai-d  in  the 
aniinr,  which  haH  flexible  jointed  limlis  uccujiiei]  liy 
the  legH  and  anus  uf  the  oeeujiaut,  and  enablitig  htn 
to  move  from  |>lai'p  to  filace  and  gresp  ibe  object!  o( 
his  aeanh  or  iierform  his  other  duty  in  the  |iti  mini 
Thu  joints  of  the  linib-ea>>ings  liave  articulatiau 
curreaiHinditiK  tu  thoae  of  tlir  |Ktwin,  and  are  tieled 
and  extended  by  the  natural  motions  of  llie  diver. 
The  jironthetic  liuiida,  wliieli  are  attacheil  to  the 
I'liibi  of  the  tubular  ami -unii lies,  coiiiiat  of  tongt  or 
lii|il>i'ni,  iilH'rated  bv  rods  wliieh  are  iiiovnl  bv  the 
Uutural  bands  inside.  The  IhhIv  and  head  lA  the 
iviiion  ucuuiiy  the  cliamber,  whicli  is  largv  enough  to 
{leniiit  fiiv  motion,  and  the  chamWr  ia  atuit-hnl  to 
the  )ierwn  by  liaudii,  and  <t  u^nUi:  about  the  luini. 
An  exti'iior  reservoir,  jartuiUy  encircling  the  cha*- 
tier,  t'ontaina  comjireiuieil  air,  which  is  admitted  ta 
the  I'huiiber  by  n  bueet,  as  the  air  Diav  beconc 
vitiated  by  brenthiiig.  Tlie  o]ieiiing  of  umtber 
faucet  nennilB  tlie  vitiated  air  to  esi'ajv  throudi  th* 
tube  which  leads  lo  the  aurbcc  of  the  water.    If  tk* 
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operator  ^ish  to  ascend  without  assistance,  he  turns 
another  faucet,  which  permits  air  to  pass  from  the 
chamber  into  a  collapsed  bog  attached  to  the  top  of 
the  apparatus.  As  tne  bag  becomes  inflated,  it  dis- 
places water  and  renders  the  whole  apparatus  buoy- 
ant. To  descend  again,  he  closes  the  cock  leading  to 
the  balloon,  and  opens  another  which  allows  the  air 
to  escape  from  the  balloon,  which  is  collapsed  by 
the  pressure  of  the  water.  The  compressed  air  is 
intended  to  form  a  supply  for  the  trip,  the  connec- 
tion with  the  surface  consisting  of  a  lifting  and 
lowering  rope  and  the  eduction  air-pipe. 

Other  armor  for  submarine  explorations  consists 
merely  of  helmets  which  have  the  necessary  win- 
dows to  allow  the  diver  to  see  his  work,  and  are  pro- 
Tided  with  induction  and  eduction  tubes  to  furnish 
the  operator  with  a  supply  of  vital  air  and  carry  off 
that  which  is  vitiated. 

Some  exploring  apparatus  are  adapted  for  making 
observations  without  descending.  These  consist  of 
tubes,  telescopic  or  otherwise,  the  lower  end  being 
brought  into  near  proximity  to  the  object ;  and  in 
one  case —  Knight's  English  Patent,  about  1847  —  a 
second  tube  was  provided,  down  which  was  projected 
light  from  a  lamp  or  the  reflected  light  of  the  sun, 
80  as  to  illuminate  the  object  whose  character  or 
position  it  was  desired  to  ascertain. 

In  1839,  Thomthwaite  (England)  adopted  a 
waist-belt  of  india-rubber  cloth,  to  which  was  con- 
nected a  small,  strong  copper  vessel  charged  with 
highly  compressed  air.  Tlie  belt  is  put  on  in  a  col- 
lapsed state,  and  the  diver  descends  ;  but  when  he 
wishes  to  rise,  by  a  valve  he  allows  the  compressed 
air  to  fill  the  belt,  which  increases  his  levity  and  as- 
sists his  ascent. 

The  armor  used  by  Mr.  Dean  in  1834,  when  he 
descended  to  the  wreck  of  the  Royal  George  (sunk 
off  Spithead,  August  28,  1782),  was  composed  of  in- 
dia-rubber, made  perfectly  water-tight,  and  having 
a  metallic  helmet  which  rested  on  the  shoulders  and 
admitted  free  motion  of  the  head.  Three  glass  win- 
dows admitted  light  and  allowed  the  diver  to  exam- 
ine the  remains  of  the  ship.  A  flexible  tube  was 
connected  to  an  air-pump  above,  and  admitted  air 
to  the  helmet.  A  sinking-weight  of  90  pounds  was 
attached  to  his  person. 

A  race  in  submarine  armor  took  place  in  Boston 
harbor  on  the  4th  of  July,  1868.  The  course  was 
2,100  feet,  reaching  from  Long  Wharf  to  the  Cu- 
nard  Docks  on  the  East  Boston  side.  Each  diver 
had  a  submerged  direction-line,  and  each  arrived 
safely,  being  accompanied  by  his  boat  with  its  usual 
air-pump  rigging.  The  time  made  was  17,  18^,  and 
21  ininut«»  respectively.     Each  received  a  prize. 

Ar-mo-zine'.  (Fabric.)  A  thin  plain  silk,  gen- 
erally black,  and  used  for  clerical  robes. 

AJnns.  The  club  was  the  first  offensive  weapon. 
By  knots  and  points  it  became  a  mace  ;  an  edge  and 
a  pole  converted  it  to  a  battle-axe.  It  was  adapted 
for  thrusting  by  giving  it  a  point,  and  became  a 
pike  or  spear  ;  and  when  adapted  to  be  thrown  be- 
came a  dart  or  javelin,  which  might  be  recovered  hy 
a  line,  as  among  the  Moors.  Shortened  and  i)ointed, 
it  became  a  dagger  or  poniard,  and  by  receiving  an 
ed^  became  a  sword,  scimeter,  or  similar  weapon. 
Pointed,  and  associated  with  a  motor  to  propel  it,  we 
see  the  arrow  and  its  bow,  which  is,  critically  con- 
sidered, a  really  beautiful  invention.     See  Archery. 

**The  first  weapons  of  mankind  were  the  hands, 
nails,  and  teeth  ;  also  stones  and  branches  of  trees, 
the  fragments  of  the  woods  ;  then  flame  and  fire 
were  used,  as  soon  as  they  were  known  ;  and  last- 
ly was  discovered  the  strength  of  iron  and  brass. 
But  the  use  of  brass  was  known  earlier  than  that  of 


iron,  inasmuch  as  its  substance  is  more  easy  to  work, 
and  its  abundance  greater." — Lucretius;  d.  51 D.  c. 
act.  44. 

History  commences  after  the  invention  of  the  bow 
and  arrow,  and  the  Australian  race  seems  to  have 
diverged  from  the  parent  stock  before  its  introduc- 
tion, as  they,  and  they  only,  do  not  possess  it. 
They  have  a  curious  analogue,  however,  in  their 
flexible  spears,  which  are  bent,  when  adjusted  for 
throwing,  so  that  their  reaction  in  straightening 
may  increase  the  force  of  the  projection.  Tne  pecu- 
liar course  of  their  flight  when  they  did  not  straight- 
en perfectly  may  have  suggested  to  them  the  very 
unique  weapon,  the  boomerang,  which  was  imjwrted 
into  England  as  a  curiosity  perhaps  30  years  ago. 

During  the  historic  period  we  find  the  most  an- 
cient weapon  noted  in  the  Bible  is  the  swoixi.  It 
was  the  *'  instrument  of  violence,"  as  Jacob  called  it, 
wherewith  Simeon  and  Levi  slaughtered  the  Sheche- 
mites  (Genesis  xxxiv.  26). 

Phineas,  the  gi-andson  of  Aaron,  carried  a  javelin. 
Ehud  had  a  short  dagger  (Judges  iii.  16).  David  de- 
clined Saul's  swonl,  and  used  a  sling,  but  afterward 
took  the  sword  of  Goliath.  Many  centuries  before, 
all  these  weapons  had  been  used  in  China,  India, 
Assyria,  and  Egj'pt. 

Pliny  ascribes  the  invention  of  the  sling  to  the 
Phwnicians.  The  Balearic  Islanders  were  celebrated 
for  their  expertness  in  its  use. 

Slings  and  bows  were  employed  by  all  the  nations 
of  antiquity,  but  among  those  who  attained  the 
highest  military  reputation,  as  the  Greeks  and  Ro- 
mans, were  looked  upon  merely  as  auxiliary  weap- 
ons, and  the  soldiers  who  used  them  were  considered 
as  an  inferior  class.  The  heavy-armed  soldiers,  who 
composed  the  strength  of  their  armies,  were  armed 
with  the  spear  and  sword.  The  former,  as  used  by 
the  Greeks,  was  some  16  or  even  18  feet  in  length,  and 
enabled  them  to  fonn  a  line  of  battle  16  men  deep,  — 
a  solid  mass  capable  of  withstanding  the  most  vio- 
lent shocks,  or  of  breaking  the  firmest  ranks  of  any 
enemy  who  was  not  armed  and  disciplined  like 
themselves ;  it  was,  however,  deficient  in  mobility  and 
activity.  The  Romans,  on  the  contrary,  preferred  an 
order  of  formation  and  weapons  which  admitted  of 
greater  activity  and  allowed  more  scope  to  the  efforts 
of  the  individual  soldier.  Besides  a  lighter  sjwar, 
their  principal  weapon  was  the  pilmriy  a  short  and 
massive  javelin  with  a  triangular  iron  head,  which 
was  darted  by  hand  when  within  a  few  paces  of 
their  opponents,  after  which  they  drew  their  swords 
and  advanced  for  close  conflict.  The  Roman  foot- 
soldier's  sword  was  a  short,  two-edged  weapon, 
greatly  resembling  the  foot-artillery  sword  formerly 
used  in  the  United  States  Army,  and  was  adai)ted 
for  either  cutting  or  thrusting,  though  the  sohlier 
was  instnicted  to  prefer  the  latter  as  more  effective 
and  permitting  him  to  preserve  a  better  guard  of  his 
own  person. 

The  fonnation  of  the  legion  was  in  eight  ranks, 
and  a  distance  of  three  feet  was  preserved  between 
each  file,  as  well  as  each  rank,  thus  allowing  ample 
room  for  the  maximum  effort  of  each  s<'parate  man. 

The  offensive  arms  of  the  cavalry  were  a  javelin 
and  a  long  broadsword. 

Cavalry  does  not  seem  to  have  performed  such  an 
important  part  among  the  Greeks  and  Romans  as  it 
did  among  the  more  Eastern  nations,  as  the  Parthi- 
ans,  whose  mounted  archers,  on  more  than  one  occa- 
sion, defeated  and  almost  annihilated  the  legions  of 
Rome. 

No  important  change  in  arms,  except  the  introduc- 
tion of  tlie  cross-bow,  seems  to  have  teen  made  until 
the  introduction  of  gunpowder  ;  though  the  charac- 
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u-rhrck  (  io  ita  ■ 


tcr  of  thu  fonvH  vtnjilayvd  underwent  a  coainlvte  |  and  tightcntnj;  the  gai-rhrck  ( io  iu  Mmt,  to  yi 
ivvoluliuii.     Ah  Kiiro|>«  wUlni  down  into  the  gloom    vent  any  csvajie  of  gas  TMrwanlly. 
or  thv  MiildU  Agrs,  iliw^iiilinnl  RniiiFg  tircame  un- I      Aj'murA.     it'abrie.)    A  lady's drrM-ftooiU,  bar- 
knuwii,  and  thn  Wbanms  miCiuns  of  the  North  wiio  I  ing  ik  I'uttun  cliaia  and  wooirn  lillins.  tsillnl. 

I   it,   iti  the   courxn  of  timu  tx-coming       As'taj  Wa^'oa.     A  waf.'on  dpsignpiltur  tbr  m 
'  '     ■■■  "    ■  il.  had  loHt  I  of  '     -      '"  -  ''       -  "  '  '  -   ■ 


n-M  tilli-ni  of  tlir  noil,  had  lost '  of  ft 
tlivir  foniirr  mifitarv  habits,  uiid  in  tiuii'H  of  war 
(li'Ki-UKrntpdinto  littli'  U'ttvrthan  rauiji  fiilluirerB. 
I'uTalry,  inrlniliiig  tlii:  knights  and  nieii-at- 
amisi  l>y  whom  tlii-y  with  uttcndnl,  (■onstitatwi 
alinoHt  Ihi-  I'utin.-  iitrength  of  an  anny,  and  U'lnR 
niiurly  invuliiiraMe  to  tile  onliiiKiy  wtaiions 
iimil  ov  tht!  riHiInicn  of  tiiat  ilav.  surli  as  i)ikra 
nnil  m\».  virtv  rapabli-  of  putting  lii  nigiit  or 
sUughtmiig  witli  ini]iunity  many  tiiiH-s  their 
own  iiuinlier  of  the  latter,  who  wen-  in  gi^neral 
ilmtitutB  of  uimor  of  any  kind.  The  intmduc- 
tiim  of  firi'-anns  lias  gradually  elfertiil  an  en- 
tire change  in  the  roln|HMition  and  discijiline 
of  modem  annii>s,  anil  though  the  lance  and 
sword  or  saber  are  still  einployeil,  they  are  used 
mervly  as  auxitiaririt.  See  Aiitillkry,  Fike- 
AHM)!,  I'ltiUtiTILKiS  ete.  Fur  a  Viat  of  arms 
:    kindit,   uutting,    missile,   etc;.,   see 

ns,  rarromule,  mortan, 

(liHtotx,   tonuiliawkit,    cut- 
«urding-iiike»."  —  ADUI- 

Azm'-Sftir.    Another  iiiune  for  the  liand-uw. 

Aim'stoODg  Gun.  A  desvriiition  of  onl- 
nancu  uilojiI<->l  in  the  English  artillery  for  all 
lield-guna  and  many  of  largi-r  caliU'r. 

It  i»  built  uii  of  dim-rent  ]iarts,  lo  ili^iiosed  as  to 
Ininx  the  metal  into  the  most  fa vorahle|iosition  for 
the  strain  to  which  it  is  to  be  e»ii09ed.    SeeCAN- 


u  the   ]>biiiis,  and  so  cotutnictcd 
nc.a«3. 


Arrny  n'of^oii. 


t\s.m. 


that  the  men  ™n  quickly  jnmp  off  the  -leatii  wl>en 
attacki-rl,  and  spring  tMCk  nguiii  at  once.  The  trtai 
is  also  Rpplied  to  n-aRonH  for  Hlores  and  ammunitioD. 

Ar'nottTa  Stovs.  Thi'  original  form  nl  Hr.  Ar> 
noils  sluie  is  shown  in  Fig.  3fl4,  anil  perhapi  illnt- 
Irates  its  (leoiiliar  (irineiple  butler  than  do  tbr 
8ulHei|uent  niodifieations. 

IT  I'  il  re|ire»nt  a  lioi  of  sheet-iron,  ilivitled  by 
the  pnrlitiiin  y  h  into  two  chambers,  cummuDicBtiaj[ 
frei'ly  at  the  toji 


nd  bottom ; 


Flg-Mt. 


irmnnnf  Om*.                                       fominl    of    iron,  | 

lined    with    Kn>- 

The  illiiHlniliim  dm-s  nut  show  the  mode  of  huilil-  i  brirk  ami  resting 

iH;r  np  thegiiu,  but  illustrates  tile  node  of  brtveli-    on  a  elosi-  lu-h-pit  J 

luadins.     Thr  inner  imrtiou  of  the  IwrTvl  is  made  of   with  a  door  at  b,  n 

iiiili'd  ininnrslivl,  n-rlili-i) ;  that  moileiif  i-onstruct-    near  which   is  a  !i 


ing  l"ing  ailoptiil  I 

tM-talinr>-»i>liiigthelnin<tingfoi      

The  niiHl-  of  n-infiming  (lilf<-r>>  somewhat  in  the  dif- 
fi-n-nl  i-alilii-r!!  and  slyle<i  of  the  arm,  Init  UDnsiKtH, 
gi'iii-rally  HiRvktng,  of'  a  nnmlvr  of  ri'infun'e  Inmls ' 
iif  "uiiiTicir  stn-ugth  and  thiekness,  over  ami  in  tiw- 
vi.-iuitv  of  th<-  iTisrgiM-hamU-r  ami  the  j.irt.x  w-ak- 
eiu-l  by  the  trannerM-  mvity  in  which  the  brvecb- 
bliH-k  in  sli]>)Hil. 

a  is  til"  charge -eh  omhiT. 

/.  ihepu-.li.vk. 

c  i-<  tlK'  lir<-.-.'h-bl<i<-k  which  slidi-s  i 


>'.'b-bloi'k  >■ 


-il  b. 


lb- 


thniiigh  uhii-b  tli<-  cliarKi-  i"  illt^»lul■ed  fivni  llu- 
rvar.  when  the  bTv<H'h-bln-k  r  U  withilmwn.  After 
Ihi-  •balgi-  i"  in-arliil  in  the  cliamlier  >r,  tli-  bbn-k  e 
is  riM<lai-iHl.  and  the  l>rei>-h-s>'n>w  •■  ii  wU'Weil  uii, 
,._..- !-..! .i.„  .n|,.ri.,r  fa.ei  J  llie  bii-.i-li. 


block  i> 


the 


ir  of  tlie  Inn',    full   of  hoi    wall 


!!■  ijniintily  of  iiir  ;i'lniittrd  by  the  toItviI  (il«B- 
hi' u-'b-jiit  is  iinlyjUKl  sulKeient  to  suifott 
lion,  and  "Hly  a  small  I'urrespondiug  qaantitj 
111  )Ki«(  awiiv  bv  ibe  chimnev.  The  whole  bw 
■ti  )Hi-ome<  iillpil  with  fiot  air.  or  aniake 
1  the  lire  ■'i^-lllalil1g  in  it.  nmi  rFn<leftBg  il 
liiii|«Tatnrf  as  if  it  wwe 


This 


ri'ulation  take*  pWnf. 


ARQUEBUS. 

Iwcsiue  the  air  in  the  front  chAniber  around  the 
Gre-box,  ind  which  receives  as  a  mixture  the  hot  aii 
issuing  directly  Itodi  th«  fire,  is  hotter,  and  there- 
fore ipecilically  lighter,  than  the  air  in  the  poslepor 
chamocr,  Vihich  receives  no  direct  heat,  but  is 
always  losing  heat  from  its  sides  and  hack  ;  and 
thus,  as  long  lu  llie  fire  ia  burning,  there  must  be 
circulation.  The  whole  mass  of  air  revolves,  as 
marked  by  the  arrows,   with  great  rapidity.     The 

Siantity  of  new  air  rising  from  within  the  fuel,  and 
e  like  quantity  escaping  by  the  flue  e,  are  very 
■mall,  compared  with  the  revolving  nioss.  The 
methods  of  reculating  the  supply  of  air  will  be 
noticed  presently. 

With  this  stove,  Dr.  Amott,  during  the  severe  win- 
ter of  133S- 37,  was  able  to  maintain  in  his  library  a 
uniform  tempera- 
fisas6  tureoffroraeO°to 

jI  n  63°.     The  quan- 

I  lity  of  coal  used 
(Welsh  stone- 
coal!  was,  forsev- 
eral  of  tlie  colder 
months,  C  lbs.  a 
day,  —  less  than 
two  cents'  worth, 

penaethan  that  of 
the  wood  used  in 
lighting  an  ordi- 
nary lire.  The 
grate  or  lire-boi, 
fully  charged, 
held  a  supply  for 
twenty -six  hours. 
Another  com. 
mon  form  of  this 
■tove  is  shown  in  Fig.  385.  y(  B  C  Dis  the  outer 
CMing  1  E  the  Are- box  over  which  is  a  dome  it,  with 
•  funnel  p,  to  carry  olT  the  products  of  combus- 
tioD  ;  A  ia  the  stove-door,  and  j  the  it^lator  by 
which  air  is  admitted.  The  device  fur  automati'- 
eally  regulating  the  supply  of  air  is  described  under 
Therjicistat  (which  see). 

Ar'qne-bnsA.     This  piece,  an  early  attempt  at  a 
poruble  fire-arm,  had  B  massive  stock  laid  to  the 


iMttle  of  Marat,  where  the  Swiss  defeatc<l  Charles 
the  Bold,  147S. 

Ar-rKStra.  One  form  of  machine  for  commi- 
nuting ore.  The  name  is  derived  from  the  Spanish 
word  meaning  "to  draff,"  and  ia  indicative  of  the 
machine,  it  consists  of  a  pan  in  which  the  ore  ia 
placed,  and  a  vertical  rotating  |iost,  to  whose  milial 
aims  are  attached  thongs  by  which  blocks  or  mutlers 
are  dragged  over  the  ore  in  the  pan.  They  are 
»ery  common  in  Mexico,  where  they  operate  upon 
■rgentiferons  ores,  and,  according  to  Humboldt,  do 
excellent  work.  They  have  been  superseded  to 
some  extent  bj  other  forms  of  grinding- mills.  See 
Ahaloauatino  Hills  ;  OIie-ntamp  ;  Ohk-ckuhiiek. 

Three  anaatias  are  patented  in  the  United  States. 


Fig.  387  has  the  distinct  arrastra  characteristics,  and 
is  designed  for  the  reduction  of  precious  melals  from 
ores  and  tailings :  it  has  a  cast-iron  pan  provided  with 
two  flanges,  placed  on  opposite  sides,  and  termi- 
nating in  a  ball-pivot,  which  rests  in  a  cup-shaped 
bearing  on  the  frame,  by  which  means  the  arrastra 
can  easily  be  tipped  when  the  contents  arc  to  be 
drawn  olL  A  cup-aliaped  cavity  serves  also  as  a 
bearing  for  a  balf-pivot  at  the  lower  end  of  the 
hollow  shaft. 

In  another  form  the  circumferential  band  on  the 
inside  surface  of  the  arrastra  is  connected  with  the 

Fig.  868. 


positive  pole  of  the  lattery,  i 
gutters  are  attacheil  lo  the  en 
to  the  negative  i>ble.  The 
with  the  pnlv    '     '     -     - 


hhI  to 


and  is  intended  to  fscilil 
metals  from  their  chemicat  coml 
their  amalgamation  with  the  r 
Fig.  Z(\S  is  ilesigiied  as  an 
Bertola  Mill.  October  20,  18! 
in  the  fact  that  the  mnllers/. 


nd  the  metallic  lailial 
■ircling  wire  connecleil 
arraslras  being  filled 
er,  and  mercury,  the 
nss  through  the  mass, 
the  separation  of  the 
binations,  and  further 


n  the 
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Vlg  W«.  it  of  tho  rotatiiig- 

shaft,  mt  that  each 
ut  fn**'  to  aoi*oinino- 
datt*  itfM'lf  to  tilt* 
material  over  which 
it  iHilm;W*4l.  The 
iMsiii  in  which  the 
imilliTi  D'Volve 

coiiNiNtH  of  a  eirni- 
lar  in>ii  trough 
through  whoM?  c»'ii- 
trrthi*  n»tMtiiig  axiH 

1N1>»W*H       lip,       iN'illg 

arivi'ii  )»y  mac-hill- 
ery  lN>m-ath.  Th«'  iiiuller,  in  hin  fonncr  iMt«*nt,  was 
not  o|K'nitcd  fiH  in  tin  nmuttra,  was  not  draggnl,  )int 
wan  a  MiH-k  slipiwd  dvit  tlie<-pntml  Nmh  in  the  iian, 
anil  forme«l  of  an  annular  disk  from  whofte  opiNMitc 
ctlg»»  a  |»r»rtion  was  n*niove<l,  Ifaving  concave  niilcs. 
Tlie  lN>ttoin  of  the  muller  was  gnN>vnl,  and  the  jiart 
n-movcd  left  places  for  the  ore  on  twrh  i«i«le,  Ix-twtvn 

it   and   tht*   Uwin.      It 


fig.  871. 


B^rfola'a  Arrastra. 


Fig.  370 
I < 


# 


WiiH  n'Volvc<l  hy  a  shaft 
aliovp,  lowiTMil  intt>  op- 
erative contact  with  it 
as    n^iuinMi,    an<l    the 
pulp  was  disoharKe<l  hy 
niMir  the  lM»t- 
*h   were    un- 
sto]i|ieii  when  the  pan 
wrtH  tiIt«Hl    on  a  hori- 
zontal axis.     Oiicnings 
aliove  and  at  tne  l»ot- 
J  toni,   n*si»ectively,   dis- 
charge   tne    water   and 


«#-         'i^i^.-'-— y     torn,    whic 

■■"r~- 

C—— 

Brrtoia's  MtU,  1S57. 

the  amalgam  piilp. 

Till-  arrastni,  a**  usually  ronstnicted,  ana  dt-Si'ri lied 
l»y  Phillips  ••on-i^.ts  of  a  cin-ulur  |>jivcinent  of  stone, 
ainiut  twi'lve  fi'ct  in  iliamctcr,  on  whii'h  the  ipiartz 
is  grtiund  by  nieans  of  two  or  more  large  stones  or 
mullers  dp,r^il  continually  over  its  surfaiv,  either 
hy  horM's  or  muli's,  hut  more  fntpiently  hy  the 
latter.  The  |H>ripliery  i>f  the  cir'ulur  |iiivement  is 
surrouuiieil  hy  a  mugh  eurliing  of  wihhI  or  flat 
stones,  fonniiig  a  kind  of  tult  al>out  two  fivt  in 
depth,  and  in  its  center  it  a  stout  wornlen  |>ost, 
finnly  lN*ilded  in  the  grouml,  unil  standing  nearly 
level  with  th"  exterior  curl»iiig. 

Working  *tn  an  iron  pivot  in  this  cent  ml  ix>st  is  a 

strong,  upright  w len  shaft,  si-i-un-il  at  its  upfHT 

extremity  to  a  iiorizontal  In-am  hy  iiuothi-r  journal, 
which  is  often  tnerelya  prolongrition  of  tlM>!%hatt  its<'lf. 
This  upriirlit  shaft  i^  i-ioxsimI  at  ri^lit  angles  hy  two 
stnmg  piei'"s  «if  wiwid,  firming  four  arms,  of  whieh 
one  is  made  .suthi-ii-iitly  hui^  to  jnhiiit  of  attaching 
two  mules  for  working  tin*  mai'hine.  The  grinding 
is  perfomied  l»y  four  large  hhnki  of  hunl  stoni*, 
usmdly  jM>rphyry  or  gninite,  uttai*hed  to  the  anus 
either  hy  chains  or  thongs  of  rawhide,  in  Muh  a 
way  that  their  e.li»»'s,  in  the  ilirectioii  of  tln-ir  m«i- 
tion,  an*  niiseil  aNmt  an  iiii'h  fmm  th**  stone  |i:ive- 
nuMit,  while  the  other  side  trails  u]»on  it.  The^e 
.••ton*-,  e.nh  wei-'h  from  thns*  to  four  huiiiln'd 
(Mm lids  and  in  Nime  arnistnLs  two  only  an*  em* 
]tIoyi><l,  in  wliii'li  iMS4>  a  singh-  giule  is  sutficifiit  ti> 
work  the  maihiuc.  Fig.  ;171  is  a  stitional  vii*w  of 
a  Mexican  arniHtni  as  usually  iinistrui't*'  I :  J  i?.  the 
upright  shaft  ;  /?,  the  arms,  to  which  the  muUers 
''  are  attaeheil  :  anil  /'.  the  central  hliM'k  t>f  wim>1 
in  which  thi*  lowi*r  liearing  works. 

S.»m«'  of  the  arrastms  u«*d  hy  Mexican  goM- 
miners,  fi>r  the  puq>os*>  of  testing  the  value  of 
ipiartz  Veins,  are  ver>*  niilely  put  togi-tlier,  the  bot- 
tom being  made  of  unhewn  flat  stones  laid  down  in 


MexicoM  Anmttfm. 

clav ;  but  in  a  well-const  raeted  arrastim,  intended 
to  \k  fiermanently  emph>yt-d,  the  itones  ara  carefUly 
dresseii  and  closfdy  jointed,  and  after  being  pkera 
in  their  n*spe<'tive  ]iositions,  are  gronted-in  with 
hydraulic  cement. 
'  Ar-rest'er,  Light'iiiiig.  An  instniment  ntrd  on 
telegraph -lines,  hy  which  static  rlectririty  of  high 
tension  (lightning)  is  disi'harge<l  from  the  line  to 
the  earth,  to  prevent  injun*  to  the  telegraph  initn- 
ments  or  the  operators. 

It  ctmsista  of  an  interpoaetl  mLsting  mediuB 
which  is  traversetl  by  a  current  of  high  teniion, 
and  aUows  the  charge  to  ]iam  to  the  earth,  hat 
whi<'h  op[iosi*s  the  |MhMige  of  the  ordiuniy  Toltak 
oun*ent.    .Sei>  Lightning  Akremter. 

Ar'ris.  Tlie  exti'nial  angle  or  edge  fonned  hf 
the  meeting  of  two  iilane  or  cutred  Miifimi^ 
whether  walls,  or  the  siiiea  of  a  stick  or  itoiM. 

ArfrlA-fil'lati  A  triangular  piece  of  wad 
plaiiil  under  a  lower  course  of  alateiy  tilci^  m 
shingles. 

Ar'xii^^gQftar.  (Oirpentru.)  A  V-gnttcr  iaud 
to  the  drippinK-eav<*s  of  a  laiilding. 

Ar'rin-pie'oen.  The  {lortioofl  of  •  hoih  mil 
beneath  the  hiK}|w. 

Ar'rin-wiJM.  Diagonally  amnged;  Mid  of 
tiles  <ir  slate.s. 

Ar'row.  The  missile  which  is  projected  hf  a 
liow.     Hundles  of  arrows  wen>  <*allei|  sAMicci: 

It  is  usually  of  n-eil  or  of  wooil,  and  tipped  vitfl 
the  liest  accessible  materials  ;  anch  as  bonc^  ffaiU 
ol vidian,  metal. 

The  old  Knglish  nile  waa  to  have  the  arrow  hllf 
the  length  of  the  Imw,  and  the  latter  the  length 
archer,  so  that  a  elo(h-yard  thtft  waa  need  ^  a 
six  feet  high. 

The  lm,tt  was  a  {peculiar  arrow  adapted  to  he 
from  a  cntss-lH)w.     Tlit;  arrow  of  an  arhalcat  vm 
terriKMl  a  qutfrrrf. 

ImnK'nse  quantities  of  flint  arrow-heads  are  fooad 
in  the  (*eltic  liarrows  throughout  Europe.  Thear> 
rf»w-heails  of  the  Scythians  andOreeks  were  of  hnm^ 
and  had  thn>o  flanges  like  a  l«yonet ;  each  htn 
lM>«*n  found  at  Peru>|M>lis  and  Marathon.  The  "bi^ 
Imrians,"  say  the  classic  writers,  use  harhed  (Adbn- 
(vr.  h»nmit(r)' iituX  (MUMintMl  imunaia:)  anows.  TIn 
poison  on  the  arrow  was  called  inrieum^  tnm  Hi 
ndation  to  the  liow,  and  the  wonl  was  extcDdad  li 
|ioison  in  general. 

The  hhaft  was  of  polishnl  wood,  cane^  ar 
The   latter  actually  gave  names  to  the 
nrnndo,  mlnmux.     The  Eg>'ptians  used  reed 
their  am>ws  were  from  22  to  34  inchei  ia 
and  are  yet  extant. 

The  monuments  show  feathered  shaita. 

In  the  tinoe  of  Homer,  arrows  irnT  srrmrtiiaiM  fA 
soiled .   The  poisoned  arrows  of  the  Indiana  af  OnM 
are  blown  tnrough  a  tube.    They  are  mida  af  Iht 
hard  wood  of  the  Cokarito  tree,  ate  aboni  tha  riM  if  • 
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knittiDg-needle  nine  inches  long,  and  mounted  on  a 
yellow  reed  four  or  five  feet  long.  One  end  is  sharp- 
ened, and  poisoned  with  iroorai ;  the  rear  end  re- 
ceives a  pledget  of  cotton  to  act  as  a  pLston  in  the  tube. 
The  effective  range  is  about  forty  yards.  The  hard- 
wood spike  can  be  removed  at  pleasure  ;  twelve  or 
fifteen  such  spikes  are  carried  by  tlui  hunter  in  a 
little  box,  maue  of  bamboo.  The  jwisoned  spike  is 
cut  half  through,  at  about  a  (juarter  of  an  inch 
above  the  point  where  it  fits  into  the  socket  of  the 
arrow  ;  and  thus,  when  it  has  entered  the  animal, 
the  weight  of^  the  shaft  causes  it  to  break  otf,  the 
shaft  falls  to  the  ground  uninjured,  and  is  fitted 
with  another  poisoned  spike  and  used  again. 

In  like  manner  the  arrows  of  the  Bushmen, 
Africa,  often  have  the  shafts  partly  cut  through,  so 
that  they  may  break  and  leave  the  point  m  the 
wound. 

The  serrated  weapon  of  the  sting  ray  is  used  by 
the  Malays  for  heading  some  of  these  blow-arrows, 
with  the  express  intention  that  they  might  break  off 
in  the  wound. 

The  arrow-heads  of  the  Shoshones  of  North  Amer- 
ica, said  to  be  poisoned,  are  tied  on  purposely  with 
ffat  in  such  a  manner  as  to  remain  when  the  shaft 
IB  withdrawn. 

A  similar  idea  is  carried  out  in  a  Venetian  dagger 
of  glass  with  a  three-edged  blade,  having  a  tube  in 
the  center  to  receive  poison.  By  a  certain  wrench 
the  blade  was  broken  off,  and  remained  in  the 
wound. 

"In  passing  overland  from  the  Essequibo  to  the 
Demerara,"  says  Waterton,  "  we  fell  in  with  a  herd 
ofwildho^s.  An  Indian  let  fly  a  iwisoned  arrow 
at  one  of  them  ;  it  entered  the  cheek-bone  and  broke 
off.  The  hog  was  found  dead  alx)ut  170  paces  from 
the  place  where  he  had  been  shot.  He  afforded  us 
an  excellent  and  wholesome  supper."  The  wild 
tribes  of  the  Malayan  i>en insula,  who  use  poisoned 
arrows,  cat  the  meat  of  animals  killed  by  these  deadly 
weapons,  without  even  troubling  themselves  to  cut 
oat  the  wounded  part. 

There  is  reason  for  supposing  that  the  discovery 
of  the  various  poisons  used  for  weapons,  and  the 
practice  of  applying  them  to  such  a  j)uqK»se,  arose 
spontaneously  and  separately  in  the  various  quar- 
ters of  the  globe.  Poisoned  weapons  are  used  by 
the  Negroes,  Bushmen,  and  Hottentots  of  Africa  ; 
in  the  Indian  ArcJiipelago,  New  Hebrides,  and  New 
Csledonia.  They  are  employed  iu  Bootan,  Assam, 
by  the  Stiens  of  Cambodia,  and  formerly  by  the 
Moors  of  Mogadore.  The  Parthiaus  and  Scythians 
nsed  them  in  ancient  times. 

The  composition  of  the  poison  varies  in  different 
nu*.e8 ;  the  Bushmen,  Hottentots,  and  others,  using 
the  venomous  secretions  of  serpents  and  cuterpillai's. 
In  the  Bosjesman  country.  Southern  Africa,  the  na- 
tives hunt  the  puff-adders,  in  order  to  extract  the 
poison.  They  creep  upon  the  reptile  unawares,  and 
oreak  its  back  at  a  single  blow.  The  poison-glands 
are  then  extracted  ;  the  venom  is  very  thick,  like 
glycerine,  and  has  a  faint  acid  tast<^  This  is  mixed, 
on  a  flat  stone,  with  an  acrid  poisonous  gum,  called 
**  parki "  ;  after  being  worked  until  it  becomes  of  the 
consistency  of  thick  glue,  it  is  spread  over  the  barbed 
head  of  the  arrow  and  for  alx>ut  two  inches  up  its 
point.  The  arrows  are  then  dried  in  the  sun.  Each 
warrior  carries  -some  half-dozen  of  these  devilish 
weapons,  a  wound  from  one  of  which  is  as  deadly  as 
the  bite  of  the  adder  itself. 

In  Ceylon  the  cobra-tel  poison  is  extracted  from 
certain  venomous  snakes,  such  as  the  Cobra  de  Ca- 

SUo  (from  which  the  poisbn  takes  its  name),  the 
krawella,  and  the  Tic  polonga ;  arsenic  and  other 


drugs  are  added,  and  the  whole  is  *'  boiled  in  a  hu- 
man skull."  Three  Kabra-goyas  {Hydrosaurxis  sal- 
valor)  are  tied  near  three  sides  of  the  fire,  with 
their  heads  toward  it ;  they  are  tormented  with 
whips  to  make  them  hiss,  so  that  the  fire  may 
blaze  !  The  froth  from  their  lips  is  added  to  the 
boiling  mixture,  and  as  soon  as  an  oily  scum  rises  to 
the  surface,  the  **  cobra-tel  "  is  complete.  Probably 
the  arsenic  is  the  most  active  ingredient  in  this 
poison. 

The  Ceris  are  said  to  prepare  poison  for  their  ar- 
rows in  the  following  manner:  "They  first  kill  a 
cow,  and  take  from  it  its  liver  ;  they  then  collect 
rattlesnakes,  scorpions,  centipedes,  and  tarantulas, 
which  they  confine  in  a  hole  with  the  liver.  The 
next  process  is,  to  beat  them  with  sticks,  in  order 
to  eni-age  them  ;  and,  being  thus  infuriated,  they 
fasten  their  fangs  and  exhaust  their  venom  upon 
each  other  and  upon  the  liver.  When  the  whole 
mass  is  in  a  state  of  corniption,  the  women  take 
their  arrows  and  pass  their  points  through  it ;  these 
are  then  allowed  to  dry  in  tfie  shade." 

The  Indians  of  Choco  and  Barbacoas  use  the 
**  Veneno-derana,"  or  frog  poison,  which  is  obtained 
by  placing  a  species  of  yellow  frog,  that  frecments 
the  swamps,  over  hot  ashes,  and  scraping  off  the 
viscid  humor  that  arises.  After  thus  torturing  the 
frogs,  they  are  allowed  to  esca|>e,  in  order  that  they 
may  ser\'e  another  time.  "  Veneno-de-culebra,"  or 
snake  ])oison,  is  also  said  to  be  used  in  Choco. 

{Fortificntioii.)  An  advanced  work  at  the  foot  of 
the  glacis,  consisting  of  a  parapet  whose  faces  form 
a  salient  angle.  It  has  communication  with  the  cov- 
ered way  cut  through  the  glacis. 

{Surveying. )  One  of  the  iron- wire  pins  employed 
in  marking  the  chainage.  One  is  placed  m  the 
ground  at  the  end  of  eacn  chain. 

An  arrow  is  ten  inches  long,  with  a  loop  at  the 
upper  end,  and  is  all  the  better  for  a  red  flag  to  ren- 
der it  conspicuous. 

Calle<l  also  a  chain-pin. 

Ar'se-nic.  A  soft,  brittle,  and  poisonous  metal 
of  a  steel-gray  color.  Etjuivalent,  75  ;  symbol.  As.  ; 
specific  gi-avity,  5.7.  It  volatilizes,  exhaling  an  odor 
of  garlic  ;  fuses  at  400*  Fah.,  and  is  easily  in- 
flamed. It  combines  with  oxygen  in  two  propor- 
tions, forming  arsenious  and  arsenic  acids.  The 
former  salt  is  As.  75,  0.  24  ;  the  latter.  As.  76, 
O.  40.  The  former  is  the  common  white  arsenic  of 
commerce,  very  jwisonous,  and  a  dull  white  powder, 
sp.  gr.  3.07. 

It  is  used  to  alloy  lead  for  shot -making,  causing 
the  metal  to  pour  more  readily,  and  hardening  the 
shot. 

Ar'se-nic  Fur'nace.  A  furnace  in  which  arseni- 
cal pyrites  is  decomposed  by  heat,  pnxiucing  white 
arsenic,  which  is  an  oxide  of  the  metal  chemically 
known  as  arsenious  acid,  the  arsenic  of  commerce. 
Arsenic  is  combustible,  oxidizing  so  rapidly  as  to 
burn  with  a  livid  flame,  the  fumes  being  condensed 
in  large  chambers  which  resemble  the  successive 
stories  of  a  house.  The  floors  have  openings,  so  that 
the  fumes  traverse  each  apartment,  and  the  light 
powder  is  deposited. 

The  furnace  is  a  muflle  ?«,  with  an  inclined  sole, 
and  having  a  fire-chanilKT  beneath.  The  sole  rests 
upon  briiikwork  which  has  numerous  openings, 
forming  circulatory  flues  d  around  the  muffle.  The 
arsenical  pyrites  is  introduced  at  the  hopj)er/,  and 
the  smoke  escapes  by  the  flues  1 1. 

The  condensmg  chambers  have  openings  by  which 
the  collected  arsenic  on  the  respective  floors  is  re- 
moved, the  lower  chamber  being  entered  by  the 
duct  0,  which  proceeds  from  the  mufiSe. 
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ta  St  different  levels,  the  ascending 

!t  from  the  lower  itratum  hcing  greater  than 

that  in  tUu  upper. 

"■■  87*.  This  ia  ffTeelml  by 


IS  of  Iw 


1H|K'» 


ijaaa^       watirlmni  tlicl 

-^^^    prstmtum  ^to 

^^Unlofthchigl 


oncwitluu  the  oth- 
er, n  itti  a  sufficient 
mlcnnl  hetwoeii 
tliciu  to  allow  the 
free  i»!»iige  of  wa- 
ter Thi.  sinHllvst 
pipe  brmgR  up  the 

the 
..  "*t 
rtnf  tliL  fountain 
b    whih  the  water 

from  the  upperHtra- 
tum,    whieh    iloeK 

a  level,  passes  up 
through  the  out«r 
pipe  ton';  by  tliis 
Dieani,  iiliuiild  the 
water  iromtlir  low- 


up[ier  itnpiir,  the 
former  may  be 
bmught  u]i  and 
discharged  sepa- 
rately M-ilhout  lie- 
ing  iniugled  with 
or  contaminated 
itivanis  are  U9.'d  for 
St.   On  'n    whi  h  i 


by  tlie  former.  Both  these 
•applying  the  canal  basin  at 
•IwTti  the  level  of  the  Seine. 

The  well  at  Calais  is  1,138  feet  a  d  that  at 
DoneheiT,  in  the  Ardennes,  France,  15  f  n 
depth.  The  English  wells  are  of  less  [  h  arj 
ing  from  70  or  80  to  820  feet.  Tl  f  n  an 
Tmfalsar  Square,  London,  arc  sni>pl  of 

thii  kind,  393  feet  deep.  Those  of  Un  o  an  al  n 
the  chalk,  end  it  is  believed  thai  by  deepe  «  g 
to  as  to  reach  either  the  upper  or  lower  grucn-sand 
fonnations,  a  more  ample  supply  of  water  could  be 
obtained. 


The  essential  apparatus  for  boring  ti%  generally 
practiced  consists  of  an  auger  or  borer  attached  to 
rods  {which  are  successively  scn'wed  on  to  each  other 
as  tile  work  progresses,  anil  which  afford  a  measure 
for  the  depth  of  the  boiing^,  and  tulics  of  an  exterior 
diameter  equal  to  that  of  flic  well,  which  are  puslied 
ilown  one  after  atiotlier  to  prevent  the  caving  in  or 
filling  up  of  the  well  by  earth  or  rock.  One  of  the 
most  celebrated  artesian  wells  is  that  at  Greiielle,  a 
snburh  of  Paris,  which  took  nearly  seven  years  and 
two  months  of  diOivnlt  labor  to  complete  ;  it  is  1.602 
feet  in  depth,  and  when  the  water-bearing  stnitum 
of  (Ereen-colored  sand  was  reached,  the  water  was 
discharged  at  the  rate  of  upa-anls  of  880,000  gallons 
in  34  hours ;  the  force  was  such  that  the  water  could 
be  I'srried  to  a  hight  of  120  feet  above  the  .surface. 
TliB  temperature  of  the  water  from  the  depth  of 
1,802  feet  was  considerably  higher  than  the  mean 
temperatni'e  at  the  surfare.  In  the  cellaii!  of  the 
I'ans  Obsen-atory,  at  a  ilepth  of  94  feet,  the  ther- 
niiiineter  was  found  constatittv  to  remain  ut  S3°.04t 
Fah.  :  in  the  clialk,  at  a  dejith  of  1,319  feet,  it 
marked  TO^.S  ;  in  thegault,  at],657  feet,  79'.6  ;  and 
the  water  flowing  from  the  well  has  a  unifoi-ni  tem- 
pemtuie  of  81°.8,  indicating  a  rate  of  increase  of 
r.7  for  each  100  feet  below  the  limit  of  constant 
temperature. 

The  sjirings  which  supply  the  King's  Bath,  at 
Bath,  England,  have  a  tiiui>eniturc  uf  IIT,  and  the 
Kpring  of  Orense,  in  (inllicia,  has  a  temperature  of 
180°  Fah. 

The  artesuin  Brine-welt  of  Kisungi-n,  in  Barnria, 
was  begun  in  1832,  and  in  1850  water  was  reached  at 
1.878  feet.  The  depth  rear'hcd  by  farther  boring  will 
almut 2,000  feet.  iVwater  has'a temperature  of  88* 
Fall.,  and  issues  at  the  mte  of  100  euhlc  feet  (ler  min- 
ute. The  ejecting  force  is  supposed  to  lie  derived 
fixmi  a  suhterronean  atmosphere  of  carbon ic-ncid 
gas,  acting  with  a  fitree  of  80  atmoapheres.  The 
ubings  are  eoncuntrie,  water  rising  between  the 
outer  and  middle  tubes.  {isBHing  down  lietween  the 
m  Idle  and  inner  tu1>es  to  the  lied  of  rock  nalt,  where 
a  saturated,  and  then  raised  iti  the  middle  tube 
o  the  surface. 

The  artrsiiin  well  at  Passy.  near  Pari.i,  is  proha- 
b  the  liirgest  well  of  the  kind  that  has  ever  been 
s  k.  It  is  carried  through  the  chalk  into  the  low- 
er green  sands,  whieh  were  reached  at  a  depth  of 
1,013  feet,  the  liorc  flnishing  with  a  diameter  of  two 
feet. 
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Six  yiirs  ui't  Hint'  iiiantlm  Wfi-e  wi^ujanl  in  n'Hi-li- 
ins  llii"  untiT-ln'uriiiK  Mniluiii,  wlicii  tin-  yii>Ii1  wiw 
3,34U,'^H>  khIIuiis  (kt  <Liv  of  24  limirs,  Hiilnpi|Uently 
iri-rf-aw-'l  ■••  i^„1n2,i><Ni p^].>iM,  mi'l  tlirn  i'untinui'<l at 
3,7»J,'HHi ^liiuii  )a-r 'Uy.  Th>-  t.itai  <iht  uf  thn  wi-)l 
w»«  £  4i>,ihKi.  It  %'iMt  liunl  willi  Koliil  iiiiuumry  fur  a 
<lr|ithof  ir><)fii-t,  tlii-n  wkhI  mill  iniii  tuMnxwu  iii. 
tnKliii-nl  t»  I.Hfl4r<-<-t  rnMli  llii'  siiriiu-'-.  ■ml  lo-l'iw  tliat 
ih'ti'  wa>a  l>>n^tlii>r<-»]ijHTi<i{H-  liiiTii'il  nilli  holii.. 
Tlf  varii-ty  or  lii>Kii)t  tiwU  whu-h  luivt-  lurni  mi- 
[■li>ynl  in  ninkiiiK  artriiian  wi'lU  m  very  i^-^X,  aixl 
lli<-  uiilily  of  Mini-  of  tlxKw  HkuiwI  and  ili-wrilml  in 
worli!!  III!  th>>  miliji'i't,  if  inii'  muy  he  alliivnl  tn  juiljp 
from  thfir  kIisih'  nnil  aMintRin'T,  i*  vi-rv  ifUMtiou. 
alilr.  Till'  iiiihIi-  lulojitnl  liy  tlif  tliiiKw,  whu  lian; 
tiir  many  afir/i  hwn  in  ih'-  li'nliit  oT  >iurin|{  for  wit  or 
fri-iili  »nli-r  U  nnr  of  tin-  iiioat  iimnitint. 

TImr  wrIK  an-  ottm  fmni  I.StXI  to  1, SOD  fwt  <\rr\\ 
uiil  Iwn-il  in  tlie  wiHil  rm'k.  A  wwHlm  jiiw  liv.-  or 
MX  ini-liPA  in  diAro^pr  iniiili-  i-i  nunk  into  thr  mrtli, 
Mil)  coviTn]  witll  n  ■l^lnl■  Imvinjc  llif  unii>  H|ii-min- 
ax  thi-  )«]••■.  A  htn-1  lixil  «i-if(liitut  WMl  or  400  ]»niiila. 
rniii-aTi-  ulwri-  an<l  ^lUli•|l'll  N'ni'atli,  in  !iu«|K'ni)e'I 
liy  ■  i-oni  from  tliP  r]itr>'[iiitv  of  a  1i-vrr  nnil  lo«rn-<l 
liotrn  Ibn  tu>>r  ;  l.v  Ir^iTiini;  nn  (In-  mil  nf  thr  li'vr, 
llir  [■ir'.v  of  -Ki-fI  ii  P.iiil.VtiIy  I'li'ViiliiI  about  two  fivt 
mill  alloirni  tofall  )>v  ita  own  wrifiht,  h-iiitf 
FIkST.  jairliMlty  rotalnl  at  null  uioi-rm-nt.  When 
o  ^ll^■l■  iiti')iii(iirT<H-k  haTvlm>n  omshiii,  tli'i 
\\  M»'l  u  niii-.|  l>y  m.11111  of  n  i>iil]<-y,  tmiiK- 
iiiK  villi  it  till-  innti-rial  whirli  hiu  accumu- 
li.ti-Ii.nitHUi.i^'r.imi-avily. 

SlioiiM  till-  ada.  1m»-iit  of  tlir  ttn-l  heai) 

W  brokni,  aiioIliiT  *XrA  )uf\u  i-ni|>loy<il  to 

liivak  tlir  fipit,  nil  ii|ii'rali>iTi  )iiTha|H  ni|iiir- 

inK'iiontlis.    rii'li'rravonibtpi^in'Uinstiiiii'Ha 

it  ia  Mill  ni-ariv  two  fwt  of  nxk  niav  be 

|..'ti.'trHt.il<ii24hi»in>. 

A  nii«litii':ilion  of  th<-  almrc  lux  hn>n  rm- 

Lii  '  1    plovi-il  in  Kiiriiii.',  in  wliii'li  tin-  uiiiwr  nirt 

R..t  t>ui.'>t  Ih.'  l.»t  U  iiii-liM-a  in  a  i-vlinili-r  <sei- 

Kitf.  «77i.     Till-"'  are  «i,H|>.-nil.;i  by.  ro|--. 

til'' tnrLitinKiiii<luntviitinKi>f  nliii'li  iiii|i^rbi  u  aulS- 

Fix  K*. 
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■'[■•Ill  i-ircular  motion.  WbrD  thMppaiataa  ia  witk- 
ilrawii  from  tUr  1ioli>,  tht  lower  roA  A  tb«  tool  cliMa 
tlir  iKittuin  s|vTtniv  of  the  cvlindrr,  vhich  bcii^  op 
lilt-  niaiH  of  i-oinntiniltnl  rack  to  the  ani&ee. 

A  I'oninion  iiiwli-  of  boring  is  shown  in  Fig.  Xli. 
Two  nirn  walk  anHind  and  turn  the  handle  of  th* 
InriiiK-tool,  whii-h  '»  Rcrevrd  into  an  iron  rod. 
In  iiiotlrrali-lv  aiifl  ptmnA  the  weifiht  of  the  tws 
nii-ii  anil  the'  rotulion  of  the  handle  vill  caov  tbt 
barinK-''hi»'l  to  |>FiH>tnle,  but  in  rock  it  i*qnim  ta 
lie  luunluen-d  duwn,  tlie  mm  shifting  ita  pudtion 
from  time  tu  time  to  enable  It  to  act  do  b  fnali 

Inrtioii  of  tlie  rock.  Tliia  opeiation  ia  Kimt- 
y  ra<:ilitated  bv  HUHpentling  the  boring-rodalr  Kk 
From  n  bpam,  lixi'd  at  one  end  and  worked 
b^  a  man  at  the  other,  aiwiating  hv  ita  eUa- 
tli-ity  till-  eHbrta  of  thow:  Wlow  in  allemately 
raiKing  auil  depreiudng  the  tool  to  give  it  the 
net'eiiHii'y  jioiinding  motion.  When  the  holt 
liBH  bv  till:*  iDi'aDK  hn-n  o]iennl  aa  far  aa  tbr 
li'ni.'lf  uf  the  tool  will  allow,  it  ia  vithdnn, 
and  II  valreil  I'yliTiiIrii'al  aUfpr  (Fig.  379)  in- 
tnnluni),  whii'h  bring  turned,  the  ralve  b 
njii'iiii)  bv  the  {iivnure  of  the  ranuninated 
rtH-k  or  earth  Iwlnw,  and  filb  the  crliDder, 
whiih  a  thin  withdrawn.       See  AccEE  ; 


For  taixing  aiitl  lowering  the  app 
IripiKl  formt'd  bv  thrf  polea  ia  erected  a 
till-  mouth  of  tfir  pil,  tmiii  which  a  bhiek  aad  M- 
tachnl  tui'kle  in  KUNpeiidnl ;  thia  ia  nMde  hit  ta  « 
.-law,  n-iirt-'viiti-.l  at  Vig.  380,  whirh  U  pawd  aa** 
the  Khoul'ler?  nf  tbt-  n|t])er  rod.  When  thia  b  nbtd 
•■uHicientlv,  a  fork  i>  tuaed  under  the  ahonldcfa  if 
the  Mt'tiiin  Ivlow,  th"  upi-er  one  b  drtachtd  If 
niMin^tof  a  auitable  wrench,  and  tin  "" 
af^in  prorerdnl  with.  Inntend  i 
Biiringing  lieam,  n  wintllam  b  aotnetimra  n 
I'liiyeil  for  giving  tin-  , 
the  tool :  H>vera]  lunin  nf  Ihe  annendln 
mpF  iH'ing  Uki-n  aruuiul  the  windlaaa,  th 
friction  of  tlie  rojir  will  \»  MifficlenL  wbtl_ 
nitle.1  liy  Ihe  Mn-nglli  of  a  man  having  hold  I 
nf  |h<>  mil  nf  Ihf-  niiH-,  to  prrrmt  it  fran  | 
Kli|i|>inK  ulim  the  winitlam  b  turned,  t~ 
man  taking  ii]i  the  Htai-k  and  aiding  tke  n| 
wani  iiHitiim,  When  the  whole  apfknttia  n^ 
ia  raisnl  a  >h<irt  distauif  in  thb  way,  tbe  ckm, 
rope  i-  slni'kiil,  ami  tin-  a[^«ratnB  (alia  with 
it.'i  whtili-  wi-i).'lit,  iH'ni-l rating  and  emahin^  ibc  ItA 
Ivlnw.     Till-  wiiiillaiw  i>>  ki'jri  conitantlj  la  lMti« 

I  in  one  ilim-linn,  ami  tin-  penoanve  motioa  b  Mifa- 
tainei]  bv  alti-riMtely  iMiliIing  fait  and  aln^iag  ifci 

;endof  ll'ie  n>|>e. 

In  Fi:c.  ^"1.  "  U  a  plan  and  elcvatkm  of  •■  mm* 

'  U4-.I  r..r  iKiring  in  t-lav  or  loam,     fr  b  an  "B"  cl£d 
tor  li-iTtt  nx'k,     •-  I'lbibit'i  a  hollow  valved  ai 
l-iiinit  throiiKh  Jtiinl  ..r  briliaitig  up  rock  p 
pulveri/cil  bv  the  i-hiwl.      d  ia  a  apriag  tt 

{ i-iiUrpnK  a  lioli-  jiri'vioualy  hoted ;   thb  b  fHsJ 

•liiwii  iliMii!;li  the  i>i|ie,  anil,  on  irachiw  ilB  battle 

ili^tanrr  rrgulatnl  by  the  aoaw  nd 


I,  and  the  liltiBg 
Inatead    of    tbt>^W 


[hoU  11 


rise* 


It  nimple  of  whi^  fa  ■• 


whii'h  wn-» 
bv  fiii-tiim  when  lifting.  Thb  b  i 
wV-n  the  n'i'iuht  of  the  broken  part  b 
oTen-iMin-  the  frii-tioii. 
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tna-Btnne  Tnli. 


\3J 


■Iwft  BDil  i-aiaiug  the  oil. 

The  boring  of  Iha  artesian  we 
Refinery,  St.  Louis,  was  etFiftel  Ijy  a  simplu  weilgi' 
ihapHl  drill,  the  size  of  whifili  viiri.il  nctonliiig  li 
the  diameter  of  the  bore  ;  this  drill  wan  screwed  to 
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a  ivrought-iroii  bar  30  feet  long  and  about  f>e-  38*- 
2\  inches  diameter,  weighing  sevural  hmi-  ■ 
dred  iKiufda.  To  the  bar  waa  screwed  a  luiir  \ 
of  slips,  so  that  the  drilling  was  eflccteu  by 
the  wi-iuht  of  the  bar  alune.  To  this  were 
rasCtni-d  tile  {lolc!!,  eaeh  of  which  was  30 
feet  long.  These  were  aircwej  top^ther,  and 
were  made  of  two  pieces  of  split  hickniy- 
wood  joini-d  and  riveted  in  the  center.  To 
the  last  bole  u'os  fastened  a  chain,  the  other 
end  of  ivliich  was  attached  to  a  ajiring-lieam 
worked  by  a  steani.cnginp  ruiililng  with  a 
speed  of  ahout  80  revolutions  jier  min- 
ute and  having  14  inches  stroke.  The 
boring.a|>i>aratus  was  couatatitly  turned  by 
hand-power.  Tlje  boring  was  commenced  iu 
the  E{iring  of  ISIO,  and  continued  at  inter-  Zi/iir. 
vals  till  March,  1855.  For  performing  all 
the  work  eoiint-cted  with  the  boriiig,  the  labor 
of  four  men  was,  in  general,  daily  required.  Tliis 
well  was  finished  at  the  expiration  of  23 
months'  steady  work,  and  attained  a  depth'  of  2,107 
feet,  at  a  cost  of  |I0,0O0;  that  at  Crenelle,  400 
feet  less  in  depth,  was  more  tlian  seven  years  in 
boring,  and  is  said  to  have  eost  about  970,000. 
From  this  dentli  of  2,197  feet  the  water  enn  be  cur- 
ried to  a  liiglit  of  75  feet  above  the  surface.  It  is 
a  mineral  water,  havinga  salty  taste  and  a  strong  odor 
of  sulphur,  and  {losscbsrs  great  inediciual  virtues. 

The  well  bored  at  the  county  buildings,  of  St. 
Louis  Co.,  Missouri,  has  reached  a  depth  of  3,235 
feet  without  obtaining  a  flow  of  water. 

The  artesian  wells  at  Cliiingo  are  700  feet  diH-p, 
and  discharge  about  1,250.000  gallons  daily,  with  n 
liead  of  125  feet  above  the  surface  of  I.ake  Michigan. 
Tlic  water  is  very  pure  and  cool  for  the  dejith  froiq 
which  it  comes,  having  a  temperature  ol  57  . 

The  well  at  I^uisville,  Kentucky,  U  even  deeper 
Ihan  Ihis,  and  yields  a  niedieiiial  water  allied  in 
quality  to  the  Blue  Lick  and  Big-Bone  Lick, 
springs  of  the  same  state. 

Some  years  ago  a  boring  was  commenced  in  the 

Inihlic  siruare  surrounding  the  State  House  at  Colum- 
>us,  Oliio,  with  the  intention  of  endeavoring  to 
obtain  a  hend  of  water  which  could  be  carrieil  to  the 
of  that  btiildiiig  for  its  oniinary  supply, 
in  case  of  fire,  etc.  A  depth  of  ratiicr 
more  than  2,700  feet  was  penetrated,  mostly,  if  not 
entirely,  through  Silurian  strata,  but  none  was 
reaelied  tvhelv  the  water  had  a  sufRcient  head  to 
lisc  to  the  surface. 

Artesian  wells  were  made  in  ancient  times  in  the 
Oasis  of  El-Baeharieh,  and  were  described  by  Olym- 
piodorus,  a  native  of  Thebes,  who  lived  in  the  llfth 
century  A.  I),  Their  depth  is  said  to  be  from  200 
to  500  cnbibi,  and  the  water  issues  at  the  surface. 
They  have  li'en  noticed  by  Arago,  A  Frr'ncliman 
has  reopeTie<l  several  of  those  which  hail  l>ec(Hne 
stoppeil.     The  reopened  wells  are  from  3tl0  to  48Q 

The  iSmiUeuT  Algiricn  gives  an  interesting  report 
on  the  newly  boreil  Arti^ian  wells  in  the  Sahara 
Desert,  in  the  praviiii«  of  Constantine,  Tbe  first- 
well  was  bored  iu  the  Oasis  of  Oiied-Rir,  near  Ta- 
mema,  by  a  detachment  of  Ihe  Foreign  Leginn,  con- 
ducted by  the  engineer,  M.  Jus,  The  works  were 
betpin  in  May,  1850,  and,  on  the  19tli  of  June, 
a  quantity  of  water,  of  1,  OBO  gal  Ions  iier  minnle,  and 
of  a  temperature  of  78°  Fall,  rushed  forth  from 
the  l«wels  of  the  earth.  The  joy  nf  the  natives  was 
unbounded  ;  the  news  of  the  event  sprrail  towanU 
the  smith  with  unexampled  rapidity.  Peopli^  camo 
from  long  distances,  in  order  to  nee  the  miranle  j  tho 
{  Manibouts,  with  great  solemnity,  consecratcil  ths 
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initl)-  iTiMlr.!  »rll,  Hn<l  gavr  it  the  n«ni>"  of  "  thu  I 
wMl  .if  |iraii'."  Till-  kvoikI  well,  in  Trmakin,  I  ' 
vii-lilnl  U)7lloiiH,iif  7'.''lvlul>''TB(urF,  prriiiitiuli-,  bii4 
^runi  ■  ili'lUli  of  ■379  r»-t :  thin  wi-ll  wiu  i-hIM  "  thr 
wi-ll  (if  bliMH."  A  IhinI  iriiHTiiwiit,  not  far  frotn 
tlip  MTiic  of  ihi>  wHHiml,  in  thf  Osmh  of  TuiKlhat, 
WW  cnivaiil  witli  tli<>  n-siilt  of  33  Kniluiiii  nf  wntiT 
|i>T  ininutr.  Tbi'  Maralwiits,  ^drr  hoviiiK  thsnki^ 
III-  ttiMiTii  in  till-  in-niPiiii-  if  thr-  wlii>li'  |Ki))u1ati'iii, 
f^ivr  Ihriii  ■  Iian<|ili4,  anil  ■'Miirtnl  llu>iii  in  wilfinti 
lim-vwlim  tu  ihi-  fniiitii^r  nf  tlif  oaalt.  lu  awitliiT 
<ii-Ji,  tlut  of  Siili-Nachiil,  wbirh  liwl  hani  inmi- 
|i!i-t<-l]r  ruiani  Iit  thi-  ilniuglit,  ihn  ilijgiiiig  iif  "  tli^ 
wi'll  "f  (."TJlitiufi- "  wa*  ai'r(Hn|iaiiira1>y  towhliiK 
H-vncM.  Ai  wHiii  an  ihi-  rrJiiiHa);  (lutitint  of  tlu-  wil- 
di^-n  liail  aiiiuninpnl  thr  niiihin)[  forth  uf  tbr  wdIit, 
Ihi-  nalin-xdn^nmr  ill<.■^>w•l^  iilniiKnl  tliriii'«-lii-" 
iiiio  tlf  lit^HN^l  wavi'^  -ml  th-  uiiitlim  Uih.-.! 
lliMT  rhililrrn  llii-rriii.  Tlir  i>l<l  (jiiir  kiuI'1  iiuI 
nitutrr  hin  frrliofpi ;  ti-4n  in  Iiih  i^i-h,  )ir  fpll  •lnwn 
ii)iiiii  hin  knn-N  anil  lifti--l  bia  trriiililiiift  hand*,  in 
or-l-T  to  tluiuk  CikI  mill  Ibr  Fivm-h.  Tliii  ri'-Ma 
unt  hnxi  ilimi  1,l3<Itp01»uii  IHT  miiiiilp,  fmni  uih-iith 
of  177  flit.  A  Kfth  W.-1I  hiu  l-f-n  ilug  at  Duni 
Thiimr,  yiplilinit  31'  Kalliin*  jut  iiiinul'.  Hi'n-  -.i 
|urt  iif  thf  tril>^  'if  tlw  tn-iKhtinThiinl  iittnuii-iicnl  Ht 
ono-  till-  i-MtaUiiliTiii'iit  iif  a  vilU^p-,  planting  at  tlip 
Miiiii-  liiiii'  hiTtrlriili  nf  ■Iati--iialniii,  an<l  thnit  Kiviiig 
uiitli-irf..nii.-m.Bia.li.-lif.-. 
Ar-tio'n-la-tor.     1.    An  ii|iinratua  for  obtaining 


the 
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a  tlic  mouth  petmita  tha  pa  mm  of  «jr,  WM 
uwlrR  of  the  mouth  are  aoddenlj  doiid  if 
riinsmoiliu  action.  A  Htr«p  atwind  Um  thioat  ha« 
]tt<l  whoae  {irmsnTe  ii  ivgulatcd  by  >  ^»<"j  lb 
ui'tion  is  lo  krry  the  glottia  opm,  and  fnvMt  At 
s|>aiininJiu  roiiiitriL-tion  wbich  la  the  cadM  rf  itt 
troulilr  ill  artii'ulatioD. 
Ar-tl-fl'oial .    An  ol>ject  Imitating  hUi^ 

a  jiroHthvtti:  (lurjHniv  as  aa  aitifirial  limt  or  qia. 
Kvr  uudrr  ibv  rculiectiTe  hesda  :  — 
Ami,  AniHcial.  Lnther,  AitittefaL 

AuKi-le    '■  Leech  " 

foA         "  Leg 

K»r  "  Limb  " 

Kvp         "  Nipple        " 

Kiwi         '■  Palate  *■ 

Ku.l         "  I'earia 

lii'lm       "  I'lljiil  " 

limns       "  Stong  " 

Tcvtli 


Til- 


ii>raniH<'ial<l-'nliii\-ii. 
Hit  {ilutr  is  iiuHli-lnl  fnHu  tlir  uatunil  jaw. 


Tympanun  " 

I  to  hn«  a  nn 

lorif^naUTanU 
nptioncapub  m 


fl..ni       " 

Ax-tain-y.    The  « 
I'xti'niM  iii};i>ilii!alii>ii, baring  been  oi  ^, 
til  niilitiiry  rnginr)!  of  every  dncriptioi 
ihrnwing  bivvy  niiiixilm,  a»  the  ballirta,  *™r-. 
eti:.     tVxioli  niiule  iMr  of  them  at    ffmaaliM  IH 
n.  I-.     Tli'-y  ar>-  ilnx riUil  (2  Chroni.lea  utI  IS) « 

ami  u[ii>n  tin-  bnlwarkii,  to  dioot  arrowa  sad  gnrt 
■time*  witbiil."  Tlie  Chineae  claim  to  ban  ttti 
vatition  ilIN  a.  c,  anil  i-nfiinf*  forthnnriag  hany 
otiini'i  wriv  naol  in  SiuUy  300  b.  C.  E^h  Sbmm 
i^-jcion  uiiiliq'  the  nirly  empeTon  WM  fumiafcad  vilh 
an  artilb'iy  tmin,  iimxistiag  of  10  lanvr  ami  H 
.HiiiiilliT  t'ngitii'^  fur  tbruwinft  iilouea  anddiuta,  wkkk 
aii'uni|iiini'Ml  it  on  ilH  uaiTchea.  Tline  rajriaea^ 
)in>r  tu  ban-  ronvojiiinileil  to  the  aiege  aiwleiy  tf 
nioib-ni  tinie«,  niid  were  merely  tiuployrd  in  the  it- 
tai'k  anil  il.-f.-ni-i'  iif  fivrtified  plarra.  Tbeir  wnl 
■if  )H>rtKliilitv  iimbaUv  jirrventrd  them  fnu  bete 
nf  mui'h  MTvii-i-  in  iiiti'hnl  liattlea  on  tbe  a|n  M£ 
Till'  iliite  nf  the  int  rutiiu'tinn  of  firv-anai  aaaitjihij 
gt«it  olnuuHty.  The  artflkn 
liiilati-lark  tolIlS:  fNH  tki 

fi'w  faiiil  I  iiiiiHTfi'i'l  allusionn  which  ooeor  hai 

UII.I  tli.'n'  in  iilil  writers,  it  wetna  probable  tU 
llii'ir  inv,-nti.in  Nm  maw  analogy  to  roi-keta,  ortk 
Iiii)ii-.til>'  wa-H  M-lf-proiH'tliiig. 

Till'  r.>ll.>»iiii!  on'  Minii-  of  tbe  datea  awtihal  Ii 
till'  iNln>lii<'tiiin  rif  iwnii'  military  engiaei  aad  aitfr 


ifKn,:: 


y  Him 


of  Ryraeue,  II  C  M 
iinvbin*  a-Il  I 

widghiug  IS  po«id% 


s  luv  iLrrillery  in  altadtl^  S 


IIU 

lis 


liivii  alM.-knl    by    artillery 
Hirliir  fitr  ilr>lniving  Imilillnip,  etc.  de- 
ju'iil^i  liv  Al  Mailla,aii  Anbhiatoriaa 
ihnihar  tukm  by  nuMii  of  arttHerr 
A  •'aiinon  in  tbi-  sivniil  at  Bainbeiit 
IbilU  of  iion  Ibiuwn  by  niraua  of  fir*  naed  bgr 
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ASBESTUS. 


(( 


Ten  cannon  prepared  for  the  siege  of  Cam- 
bray  1339 

The  Moors  defend  Algesiras  against  Alphonso 

XI.  by  means  of  mortars       .         .  1343 

Four  pieces  said  to  have  been  used  by  Ed- 
ward lU.  at  Crecy 1346 

An  iron  gun  with  a  square  bore,  for  carrying 
•  a  cubical  shot  of  11  pounds'  weight,  made  at 
Bruges 1346 

Artillery  used  by  the  Venetians  at  the  siege 

of  Chioggia       ......     1366 

Artillery  used  by  the  Turks  at  the  siege  of 

Constantinople      .         .         .         .         .         1394 

Red-hot  balls  fired  by  the  English  at  the  siege 

of  Cherbourg 1418 

The  great  cannon  of  Mahomet  II.  employed 

against  Constantinople  .  1453 

Louis  XI.  of  France  has  twelve  cannon  cast  to 

throw  metallic  shot,  for  use  as  a  siege  train.     1477 

Brass  cannon  first  cast  in  England    .        .         1521 

Iron       '*         "       "    an  ,         ,     1547 

Howitzers  introduced        ....  1697 
Maritz  of  Geneva  introduces  the  method  of 

casting  guns  solid  and  boring  them  out      .  1749 

Carronades  invented  by  General  Melville  .  1779 

Forcontinuationof  the  subject  and  details,  see  Ord- 
nance ;  Mortars  ;  Projectiles  ;  Weapons,  etc. 
In  Euro|)ean  services,  artillery  is  divided  into 

Field  Artillery  Horse  Artillery 

Foot         **  Marine 

Garrison  **  Siege 

Heavy      **  Standing 

Ar-tUaer-7  Car'riage.  In  the  United  States 
service,  wrought-iron  is  now  exclusively  used  as  a 
material  for  garrison  and  sea-coast  gun-carriages. 

Experiments  have  also  Wen  made,  promising  a 
successful  result,  upon  wrought-iron  for  field  car- 
riages. 

The  only  field  carriages  so  called  now  used  in  the 
United  States  8er\'ic^  are  those  for  the  3-inch 
rifled  and  the  12-pounder  smooth-lx)re  gun,  the  6- 

Eounder  smooth-bore,  the  12,  24,  and  32  jwunder 
owitzers  having  gone  out  of  use. 

The  term  ** field  carriages  "  is  in  the  service  only 
applied  to  such  as  are  employed  as  light  artillery  : 
tnose  adapted  for  the  4i-inch  rifled,  the  18  and  24 
pounder  smooth-boi-e  guns  being  denominated  sicije  ; 
and  those  for  the  larger  calibei^,  from  32-pounder  to 
20-inch,  and  for  th»^  larger  rifled  guns,  being  denomi- 
natiHl  sca-axist  and  garrison.  The  construction  of 
field  and  siege  carriages  is  necessarily  very  similar, 
both  being  intended  to  transport  the  gims  mounted 
on  them,  as  well  as  to  afl'onl  a  support  during 
firing ;  while  garrison  gun-carriages  are  merely  in- 
tended to  subserve  the  latter  purjwse,  not  requiring 
to  be  moved,  except  from  one  front  of  a  fortification 
to  another. 

The  main  wooden  parts  of  a  field  gun-carriage  are 
the  stock,  the  cheeks,  and  the  u  heels. 

For  gun-carriages  which  are  intended  permanently 
to  remain  in  position,  an  additional  fixture  is  re- 
quired, —  the  chassis  ;  a  frame,  as  the  word  imjdies, 
on  which  the  carriage  rests,  and  by  means  of  which 
it  is  aimed  in  a  horizontal  direction,  and  upon  which 
it  is  run  backward  and  forward. 

The  iron  parts  of  a  fitdd  gun-carriage  are  very 
numerous,  the  principal  being  the  lunette  at  the  end 
of  the  stock;  the ,  trunnion  platen^  on  which  the 
trunnions  of  the  gun  rest ;  the  cap-squares,  which 
cover  the  trunnions  and  prevent  the  gun  jum[»ing 
off  at  the  moment  of  finng ;  the  ])rolonge  hooks, 
around  which  the  prolonge  is  coihtd  ;  and  the  bands 
At  the  ends  of  the  cheeks  and  around  the  axle. 


There  are  also  arrangements  for  supporting  the 
two  ram!ners  and  sponges,  the  worm,  and  the  ma- 
neuvering handspikes. 

Ar-tUler-y  Lev'eL  An  instrument  adapted  to 
stand  on  a  piece  of  ordnance,  and  indicate  by  a  jwn- 
dulous  iwinter  the  angle  which  the  axis  of  the  piece 
bears  to  the  liorizontal  ])lane.  By  its  means  any 
required  angle  of  elevation  is  given  to  the  piece. 

Ar'ti-mor-an^ti-co.  An  alloy  of  tin,  sulphur, 
bismuth,  and  copper,  made  in  imitation  of  the  an- 
cient jewelry.  J t  resembles  gold  of  1 8  carats  jmrity, 
and  is  made  in  Italy  for  factitious  trinkets. 

Artzl)er-ger.  A  deWce  which  originated  on  the 
continent  of  Europe,  and  was  used  in  England  in  the 
early  part  of  the  present  century  as  an  intermediate 
between  the  piston-rod  and  the  axle  to  be  driven. 

The  ])ower  of  the  steam-engine,  as  in  the  Griffith 
Steam  Carriage,  1821,  is  communicated  from  the 
piston-rods  to  the  axle;  of  the  driving-wheels,  through 
the  means  of  sweep-rods,  the  lower  ends  of  which 
are  provided  with  driving  pinions  and  detents,  which 
operate  upon  toothed  gear  attached  to  the  driving- 
wheel  axle.  The  object  is  to  keep  the  driWng-pin- 
ions  always  in  gear  with  the  tootned  wheels,  how- 
ever much  the  engine  or  carriage  may  vibrate. 

As-bes'tuii.  A  fibrous  mineral  which  may  l>e 
split  into  threads  and  filaments  and  resists  fire.  It 
is  also  known  as  amianthusy  or  earth-flax.  Tlie 
nauie  indicates  the  substance,  or  rather  the  quality 
(in  Greek,  asbestos^ — inextinguishable).  Ithatlmany 
uses  among  the  ancients.  Mineralogically  sjH'aking, 
it  is  a  variety  of  hornblende  and  pyroxene,  and 
occurs  in  many  parts  of  the  world.  It  is  found  in 
great  abundance  in  a  few  localities  in  the  United 
Stales,  and  great  attention  is  now  directed  to  fitting 
it  for  the  uses  of  the  arts  and  manufactures. 

The  notices  df  its  uses  among  the  ancients  are 

numero'us.     Herodotus  refers  to  cloth  made  of  it  by 

the  Egyptians.     Its  uses  for  paper,  najikins,  socks, 

drawers,  nandkerchiefs,  are  refened  to  by  Varro,  Stm- 

bo,  and  Pliny.    Marco  Polo  mentions  it,  and  Paptista 

Porta  speaks  of  its  In-ing  spun  in  Venice.     Asbestus 

cerements  and  wraj)pings  for  the  bodies  of  the  dead 

previous  to  incremation  were  in  common  us<»  with 

i  those  whose  circumstances  permitted  it.     Shrouds 

I  of  asbestus  of  the  time  of  the  Koman  Emperors  have 

I  been   discovered,  and  are  in  the  museums  of  the 

I  Vatican   and  of  Naples.     The   Komans  dug   their 

asbestus  in  Corsica  ;   their  mica  in  Spain. 

Its  modern  uses  are  indicated  in  the  following 
patents,  and  the  enumeration  is  made  at  some  length, 
as  the  subject  has  been  but  lately  revived,  and  one 
interested  can  in  no  other  way  so  reatlily  reach  the 
present  state  of  the  art,  —  to  borrow  the  conventional 
phrase,  which  is  as  good  as  any  other. 

1.  Safes,  lining  for  :      W.  Marr,  English,      1834. 

Hyatt,  several  patents.  United  States,  1869- 70. 

2.  Lamp-wick  :  British  patents  : 


2071  of  1853. 
2647  of  1855. 
Lord  Cochmne, 
3.  Absorbent  in  lamps  : 


145  of  1857. 

1610  of  1863. 

1818. 

Boyd,  1869. 

Beschke,  1866. 

Bassett,  1862. 

Peters,  1862. 


in  carburetors  : 
Fire-brick  and  crucibles  : 

English  patent  2318  of  1862,  asbestos,  Hn*- 
clay,  and  graphite. 

Lewis,  1871.  A  covering  of  asb«\stus  twisted 
into  a  rope  and  wound  around  a  crucible. 
Packing  for  hot-air  engines  :  Lanbereau,  1859. 

for  explosive  engines  :  Drake,   1865. 

for   steam  -  engines  :  Drake,     1865. 

combined  with  hair  :  Murphey,  1870. 

loose  flock  asbestus  ;  Hoke. 
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iVtPW,  1862. 

Seldcn  ami  Kida,  1S05. 

Siifiii-tT,  li*6S. 

Fn-nch,  18611. 


0.  Boiler  covering  : 
Ilanly,  \b^{*. 
Miirphv,  1?*70. 
Rilrv.  1J<71. 
Mmi'.-y.  1870. 
7.   For  f(inniii>^  a   mdiating  surface,   as  in  gas- 

sti>Vi-M,  tire-grat4><i,  and  hruilcm. 
^.   III  |H>n't']iiiii  nianufH4tun*.s  <>f  tt*«*th  esiHi'ially, 
|»liu*f<l  on  till*  M  1<!  of  ii  niiitllf  to  isi>lat<'  the  bls- 
t'liit  fpMii  th«*  slidi*,  to  pp'vi'iit  itH  iN'coniiii};  at- 
tiu'luii  theii'to  in  tilt'  ppM'f'^H  i)f  li.ikin^. 
\>.  Ai  an   anti-fri  'ti<>ii   cMiiiiiuMitiuii  fur  jounial- 

b.Mriii^rs  pistons  *'i*'. 

Ilriti>h  iMtriit,  2U4S  of  1>5»*.      Devlin,  1S60. 

IVt.TH,  1H.;2.  Devlin,  l8rtr». 

Kotticht'i' :  with  so:i(Kton-' and  cotton,  1864. 

Kelly:  with  Kmphiti' aihl  inm-tilin^,  l>7o. 

Julius:  with  r.uiiitrhuui-,  1H6S. 

K».   Fur  in  »M-.l  artii-les  :  WhitniJinih,  1S6S. 

11.  For  riMitiiif;  (vni'^nt :                       tloliiiH,  1868. 
Ki.U.ll.  1>6'*.                                 MiM»n*,  1868. 

12.  Fl«»^»rin;:  t'l'iiiiMit  :  WhitiiMrsh,  lN67. 
l:i.  KUstri  insilitor :  KngliNh ]ut<'nt,  :j6*iof  1S6:». 
14.  In  refri>rt'nitoi"s* :  Ily.itt,  1S7«». 
i:».  In  ink  :  .Sinili.',  isri.i. 

16.  F«>r  \u\n'T  :         Kn^lish  luteiit.  14i:i  of  1853 
.li»*iiis  1>6<.     SilLu-ffiT    on    I*a|>fP,    an   oM 

Ifffiiii.i'.i  iNi^ik,  'l»"*Til»fH  a-^ln'^tus  jhijN'r,  and 

t-iiMt  lillH  a  ^|>•>-illllMI. 

17.  For  lortins       niixfl  with  t-hy  :  187m. 

18.  For  nui.'ji  stn'n>cth'*ii  '<l  with  otlwr  niatfrials 

Sifv.-n^  1**7»>  aiiil  1>71. 
r.».  Fory.irn  :  ««'|iir.itf<l  iiitf  tiliiii -ntH  hy  aIk:Uinv 
tn-.itm'!it,  and  th<'ii  tp'itd  lik»  w*,m>1  :  • 

Kii>M'nthars  |kitent,  187*2. 

As-bas'tQS  Stove.     A   st<iVf  ht-att-il  hy  fTfis  uiid 

h.iviii^  aslh-stus  s|inM  I  iiv«t  tli»'  j»«'rfi»r.it»il  nijws  in 

ord'T  it»  oht.iinaii  iii«  inili*^  vnt  iiia&.H,  whiih  ra4liatfs 

hivit,  hnt  tltN>N  not  I'iMiv.nii '. 

AHU"»tn'%  i«i  ii"^"!  tor  I.iiu|>-wi  k'i  ;  a.N  a  filling  for 
inm  N.iii-N  ;  for  tin'nu-n'N  i-lothr^  ;  and  in  the  lalioi.i- 
li«:\-  a-*  a  wia|»',»r  tttr  arti  l^s  whi-di  are  to  Ih*  eoii- 
s:i:n"  1  to  Ji^li*-^       .*vf  A**!*.! "»!  f?». 

As-cend ing  Let  tar.  i/Vm'i.i/.»  ri|iita]  ht- 
tfi'k.  anil  thi'  stii.ill  on*'"  whii-h  riM*  aUive  thf  liiif. 
Til  -v  ar  •  ''.  i/.  ^  /i.  i.  /. 

As'ci-a.     \Strti.-t*.)     An  a\«'-sh:i|M*d  Uiiida^'. 

Asb'ee  B-jec  tor.  An  arran^'-tni-nt  iwi  Uvir  1 
l.iry*-  Nti'.uii-vv>>«l>  T.»  rtsiih'i'  tin*  laUir  of  htti>tin^ 
«»;it  ihf  a-^h ">  in  l»  i  •kt-tx. 

A  » liainNr  or  uiU-  ix  funn-l.  ri««in::  fn»ni  tin* 
sioki-liol,N.  .in  1  oj»-nin^'  ah  iv*-  ilir  uati-rdiii'- inti> 
th*'  »^M.  Hy  in-  iii'*  of  .i  ji-t  of  vt-ani  tip*  a**!!*"*  a:i» 
dip*'  ily  tliivi-n  froiii  tin*  •  iu'inf-n»-i!n  into  thr  >«m, 
lhr«»'i:;h  th-  til?*',  tli-  .irran^i-np-nt  of  uhi-h  |»r»*Vfn*s 
tin-  |«.i^..iMli!\  of  it-*  h  iii»:  'liik  dnp.  .\  >inii':.»r 
lut'thol  hi'.  .»N  «  l».  -ii  a  1  »!»!■  I  iMi  si.ititin.irv  l.in<l- 
I  ii^in--'«  wh»^    !»»:I'T-.  ,iir  ti\i-d  Ulow  iiiiinnd. 

AjBh'-fur-nace.  .\  turn.ni-  in  whi.h  thf  in.it«- 
riaU  f'T  ;:l.i'»'.  nuNin^'  .ip-  ttntid 

Ashlar:  Aah'ler.  > .!/'«••  •  '.  )   1 .  i  "  A'  f^jh  .M- 

/iir  .  a  i'lt».  k  *'\  lt< «  MiiTif  .1..  *'!oM::ht  liotu  thf  i|Uairy. 
,f.i  S  f-'h  .(*'.'  a  ^'1»»- k  iiii«"»»«l  r»Md\  t"i  1!ni'. 
\' 1  /''»».    .(»■■'■      .1  hliK-k  Hi  will.  Ii   th'-   ttiaik"*  of 

thr  toi»l  ap-   -Ip-vo.  .1  iMlt. 

^■^  7*-*'"'    t^-'i'tr;  .1  hhh  k  in  wlii.h  th«-  '•nifii- 
ha.%  jiiralli-I  \(-rti>.tl  tttiti'H. 

\»  '    /.*  1*1  »''■■<■'■  I*"'    .t'Jt'  I  .1    I'lo.  k   whoxi     j^MmV- 

injp*  aP-  irp  j^nlaiU  •  »it  wi'h  .i  hii'.itl  !•••! 

I'')  i'hi^-'-t  .t<^*f 'r  :  .1  raiidiuii  •  tiwitt  d  a«>hlar. 
%iri«tu;ht  with  a  ii  «rp»w  idiw-l 

I  /»   /.•■- !.</./  ./*/»/.!  r  ,    N.HII1    .1"*  «  111-*!  Nd. 

(Ai  /•■X"  or  //.ri'f  i/ii  r-./r>.v*f  I* .    i\  i>  klioHii  H«*  f\nn- 


(i)  Btiatard  Aahiar  is  ashlar- work  becked  «p  vilk 
inferior  work. 

ij)  I*ointed  Ashlar ;  the  face-nuukiiig  deac  bj  • 
lH)iiited  tool  or  one  very  narrow. 

{k)  RuMUiited  Ashlar  ;  the  face  of  the  block  pie- 
jec-tM  from  the  joint,  the  arriHes  beins  bevekd.  It 
may  In*  rouf^h  or  Kniooth-fattHl,  or  Tanously  tooML 

(/)  Ufrrin'j'bone  Anhlnr  has  a  tooling  of  oblM|M 
flute.s  in  ranks  running  in  alternate  directioBib 

(III)  Siijiffd  Ashlar ;  a  building-block  diiewd  wilb 
a  iM>inte(l  hamiiier. 

ill)  Prififm  Ashlar;  the  surface  is  wrought  into 
holes. 

A  smooth  iacv  around  the  joint  is  called  a  marpm' 
draft. 

I^he  wall.s  of  the  {irincipal  entrance  of  the  gate  at 
Thelies  are  at  their  liase  not  lesa  than  50  feet  in 
thick iie.vs.  The  Ktoneti  are  si(uan*d  on  all  aides  mC 
iiirndy  on  tin*  extrnial  faces,  and  are  built-in 
no  rMfr-intrk  U-'iuif  introduced  to  fill  up  the 
l^'twff-n  the  facing  wuIIh. 

The  f'trr  of  uii  ashhir  is  the  front  exposed  suHaes 
when  huiit  into  the  wall. 

Flunk's  ;  the  sidejj. 

Ji*tl.% ;  npiMT  and  lower  surfaces. 

Bad' :  n-ar  -urfaee. 

±  {Ashlar.)  A  fa<^'ing  of  squarrd  stooeaortlu 
slabs  useil  tu  c<iver  walls  of  Ifrick  or  nibUe. 

a.  {f'aqtnitri/.)  A  veitii«l  strut  or  qveitcrfav 
uniting  tli«'  tliHir-joif.ting  of  the  garret  with  ths 
rafters  aUive.  foniiing  the  studding  for  the  wall  of 
the  ha'f'stnnj  room,  cutting  off  an  acute 
which  may  lie  utilize«l  for  closets. 

Aah'-leach.     A  hopper  in  which  ashes  are 

while      the      Miluhle 

s;ilts     are     ^•move<l  ?%.  OT. 

by  lixiviation.     The  

leach  is  Mis{N'ndeil 
u]M)ii  joitnittls  which 
have  tN'arin;:^  in  tlif 
standanls  of  the 
fniine.  The  axis  is 
at  t»r  ab<»ut  the  «'eii- 
ter  of  gravity,  so 
that  the  leach  may 
1h-  tipjM'iI  to  dlN- 
V barge  Its  s]>ent  con- 
ti-nt-.  A  hofjk  and  • 
staph*  hold  it  in  o|>- 
iiativi-  I  ONJtion. 

Aah'ler-ing. 

xf'iirfMitti'it.  \  Short 
upri;;ht  iii'-'f^  he- 
twi-i-n  then«H»r-NM!ns 
a-'l  rafters  in  g;ir- 
*■  Th  for  nailiii;:  th  * 
larhs    to.      Thi-  •  uts 

titf  tin*  sharp  anj;!i  ^i  ln-twe<*n  the  floor  and  eeiUi^ 
givim;  a  iiiop'  4-onvcnient  and  tasteful  appeeiiMf 
to  th.-  r,».,u}      .\>iii  \ni\o. 
Aah'-pit     A   c.ivity  Mow  the  giate-ban  eC  a 

fmiia  •   t.'T  :«  -t  iviti:;  thf  ashes. 

Aah  -p!ate      T!i'  Kick  i^Ute  of  a  Ainiaee. 

Aah  aud  Coal  Sift'er.  Siftem  for  eeal  eie 
luailf  oil  .1  l.irv:«-  <»  ah-  foi  mine%  and  are adaatid  Ij 
ina<hiiHiv.  Tie-  ohjtvt  lieini;  to  mnore  the  whK 
whifh  i"  un».uitabli'  for  onliimry  stoi 
na.  fs.  Th' \  •■••nsJHt  of  n>tary  wii 
whiih  th>  iikil  i-  (qyi^Hi.  or  of  a  ancceariea  ef  fa* 
•  liiiei  H.  ii-»-ii««  oviT  whii  h  the  t*oa]  paaspe  hygniei^ 
thf  JHirini;  i^f  tht-  pii*i*eH  a.siu»ting  in  keeping 

the  liirHlie-*  of  the  M*pi«n. 

For   hon«4diol«l  use,  as  asb-silteni,  they 
M'Veiul  fur  ill  N       rotar}'  ik.-reru»  ;  lecipRnetUigl 
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in  bones ;  oscillating 
sieresalspted  tuliC  the 
tops  of  barrels  ;  consec- 
utive innliiiPii  sieves, 
which  sort  the  material 
into  grftdes  ;  and  sifters 
adajitri  to  the  ash-pits 
of  stovca  and  furnaces. 
In  tig.  3S8  the  wire 
niBve   IS   vcilutc-shaped 

anil  its  horizon  Ul  shaft 
n-vulves  on  licarin^  in 
a  cose.     The  lid  of  the 
latter  opens  to  charge 
the  sieve  when  its  open 
mouth  is  presented  up- 
wardly, HS  in  the  cut. 
By  revolving  in  one  di- 
rection  the  contents  are 
retained   in   tlie  sieve, 
except  the  dust,  which 
Tails  through  the  meshes.    The  operation  eonipleted, 
the  sieve  is  revolved  in  the  other  direction,  which 
discharges  the  larger 
ne.8»,  contents  into  n  re- 

ceptacle   placed    to 

In  Fig  389acen 
tnil  bearing  is  sup 
portetl  by  radial  arms 
inside  the  barrLl, 
uid  supports  theeir 
cular  sieve  which  ih 
oscillated  above  it 
The  cintral  post  of 


Rturii  Sfltr, 


thL 


sr:, 


JiA-Sifta  The       sifter      for 

stove  hearthi  liai  « 

handle  and  a  spout  and  is  placed  belo«  the  hearth 


::X 


iloyedinEurolx 


fire.     Tliere  are  over  eighty  pan 

As-plialf  FaTe'tnent, 
this  is  prejiaivd  from  a  dark 

Molts  which  ia  found  in  the  neighborhomt  of  the 
Jnn  Uountains.  This  stone  is  reduced  to  powdei 
mixed  with  mineral  tar  and  grit,  and  the  who] 
exposed  for  sevemi  hours  to  a  strong  heat  in  knte 
caldrons,  being  continually  atirred  unlil  the  in- 
gredients are  thorouglily  unileii.  The  composition 
IB  then  run  into  molii.s  fonniiig  cakes  about  eigli- 
tMn  inches  square  and  six  inches  thick,  and  weigh- 
ing 125  or  130  pounds.  The  blocks  are  laid  upon 
good,  well-rammed  foundations.  They  do  not  ap- 
pew  to  stand  the  wear  incident  to  a  large  city,  but 
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have  been  laid  with  advantage  in  corridoi's  and  as 
pavement  in  railroad  stations  in  KurotH.'.  Various 
analogous  compounds  have  been  patented  in  the 
United  States  for  paving  and  rooHng.     iice  Pavb- 

As-phal'tum  Fur'nace.  Asphaltum,  or  native 
Irftumeu,  is  laij{cly  used  for  pavements,  roads,  roofs, 
and  as  a  waterproof  cmeiit.  For  t  avinient.^,  cti-., 
it  is  mixed  with  sand  or  gmvel,  and  laid  wliile  hot 
upon  a  foundation  of  broken  stones,  i>ebblrs,  or 
gravel.  The  Seyssel  Asphalt  is  a  compound  of  a 
bituminous  litneslone,  ground  fine,  heateil,  mix(^ 
witli  a  small  ^rtion  of  far,  and  conaidei-able  sand. 
The  material  is  brought  rrom  the  Jura  Mo^iitaius, 
and,  for  a  while,  was  very  popular  in  Europe. 

Beds  of  miiieml  ]>it('h  exist  in  many  parts  of  the 
world,  and  are  applied  aa  fuel,  to  yield  a  liquid 
hydrocarbon,  for  jiaying  woodwork,  as  cement,  and, 
as  has  been  said,  for  inofing,  paving,  etc.  As  it 
reijuires  to  be  laid  on  wliile  hot,  a  portable  fumaon 
(Fig.  420)  is  required,  Trom  whose  boiler  it  is  hidled 


out  and  spread  in  its  warm,  plastic  condition  upon 
the  surface  to  be  treated. 

A  number  of  formulas  for  compounding  the  mate- 
nal  will  bp  given  under  Riiokino  (which  see). 

In  lavmppavcraent,thethickness  of  the  asphaltum 
IS  regulated  by  strips  of  wood,  dividing  the  ipacv 
into  transverse  sections.  The  material  is  spread  hy 
the  hIiovcI  or  a  wooden  siiatula,  and  the  snrbra; 
biieled  by  a  floating  rule  which  rt-sts  u{iaD  tho 
upjHT  cilge  of  the  strijiH.  Slate  dust,  fine  sanil, 
piaster  of  Paris,  elc,  may  be  dusteil  upon  the  toji. 

Aa'pi-tator.  An  ap|  aratus  for  {lassing  a  regu- 
lated supply  of  air  in  contai't  with  a  colitrivanee 
which  determines  its  chi'mical  character  or  its  con- 
dition, hygrometric  or  othenvi,=e ;  or  for  passing 
given  quantities  of  air  in  contact  with  a  auUlancn 
whose  changes  are  the  subject  of  observation.  A 
jar  tilleil  with  wnter  is  tiroviiieil  witli  a  cock,  by 
which  the  water  ia  nllowc"!  to  escape  at  a  given  rate. 
The  ejinc^F  in  the  jar,  above  tlie  water,  is  connecled 
by  a  flexible  jiijie  with  the  duet  in  which  the  clieni- 
ical  iugivdients  arc  [ilaced  or  with  the  hydrometer 
chamber.  The  uses  ans  various,  and  will  Teatlily 
occur  to  the  expert,  in  connection  uitli  the  quanti- 
tative admission  of  nirorgnaes  to  chemical  solutions, 
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iKnit<^  tHtmn,  ur '  an  air-|)uni|i ;   ■nil  by  a  thinl,   ( 

orRUiii:  Hiattrn.  rlTrrtnl  brln-i-cii  thr  balloon  uid  rmch  pstinl  ■ 
Tht-  iiii«Miri>  III  IiiMjrital  Iml  bj  mranii  of  inJu-nibbrr  tnbc^  ■ '*' 
thi-  witi>r  wliii'h  '  "  iiiieunuitiu  occlniiun,"  u  it  U  ollrd,  bmt  ti 
luiM  lliiwi'il  Trum  '  Ii-ihImJ  iiimiiltuMtvuiil.v  to  all  the  )iatimta  n 
Ihr  Jur  i*  uf  llir  saini^  itiirKi<«l  winl.  Tlirrr  wn  Uop^aikt  kt 
'iiriiliMit  iv|ru luting  till-  ilfftm-  of  tkcuubi  in  tbc  rmtnl  <n*- 
oitli  till'  llir  H-1,  uu<l  tli<-  iwrt  uniiirr  trratitwnl  in  iiivrml  viik  ■ 
whii'li  liiw  laki'ii  M>r1  of  indiu-ruMit-r  hiim)  wliich  imtcvta  it  ia  <ack 
it.i  Tilarr.  '  I1UK  from  tlir  ai'tuin  tit  tlii*  rxternu  air. 

11 «•■  lit  ttM-         AA|.iruloiK  an-   ■]•»  ukhI   tn  pn-vriit  thr  bMtilR 

iti>r  in  TK-    uf  iiTiiiii  in  Iralk,  by  raukinK  ■  coohtsot  viiroliiiM 
tlinillKll  it»  liiaiiii. 
initor,  »uli>>taiiti 

niaiutitininj;  a  iwilial  vi    .. 

ilnivn  iif  hlntii-f-HKirH'!!,  vavuuni-Miia,  rtc,  trhrtr 

■■  ^liM'luirf:<'-|<i]a-  uf  30  fw-t   [IrtJiPIIlkculM'  k-"**-  — ~ 

Tli>'aK|iirHt(irii>al>.o  iiNil  in  picking  op  tiJmaM 
I'-u  <>r  loiifr,  liir  Itv-iliDK  into  pappr-leUiag  w 

iv,-lr>l.rliiu<iiili,-^ 

"■■■  "  im|i   ia   which  the 

fiitviblt  Fjrctiia  «f 
r  fniiii  till'  luuK"'      ^  KUi*lion'|>ulnp. 
i.  A  ]iiiiii|>  UMil  tu  ilisw  air  from  a  cliunbrr  «r 

'  /••<'^r-M:ki«'i.\    A  )«it  in  the  briJif  «r 
t  t»  lay  tlip  niu1<l  u|-on    whik  thr  ■   ' 
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stand  when  withdrawn  from  it.  In  this  position  it  can 
be  equally  heated  in  eveiy  part,  while  the  apertures 
in  the  sides  and  top  allow  a  current  of  air  to  pass 
through  its  interior  and  into  the  furnace  itself. 

AsHM-gal'.  A  light  projectile  s|)ear  employed 
by  the  Kaffirs. 

AsHMxn'bling.  By  assembling  is  understood 
the  act  of  putting  in  their  respective  places  and  fas- 
tening together  the  component  parts  of  an  article 
composed  of  a  number  of  distinct  pieces,  so  as  to 
form  a  complete  and  perfect  whole  ;  as,  the  cheeks 
and  stock  of  a  gun-cArriage,  with  their  connected 
parts  ;  the  lock,  stock,  and  barrel  of  a  musket,  etc. 

The  term  is  more  peculiarly  applicable  to  the  fit- 
ting together  parts  which  are  made  strictly  to  fixed 
shapes  and  dimensions  so  as  to  be  promiscuously  in- 
terchangeable. 

The  system  of  interchangeability  of  parts  was  first 
introduced  into  the  French  Artilh^y  service  by 
General  Gribeauval,  about  the  year  1765. 

Previous  to  this  time  each  part  of  a  gun-carriage 
was  made  specially  for  that  carriage  alone,  and 
could  not  be  used  for  repairing  any  other,  unless 
after  extensive  alterations.  Gribeauval  simplified 
the  system,  or  rather  want  of  system,  then  in  vogue, 
by  reducing  the  carriages  into  classes,  and  so  arran- 
ging many  of  the  parts  that  they  could  be  applied  in- 
discriminately to  all  carriages  of  the  class  for  which 
they  were  made.  This  system  was  farther  simplified 
and  extended,  and  was  finally  applied  in  the 
United  States  arsenals  and  armories  to  all  articles 
made  up  of  pieces,  the  improvements  in  machinery 
enabling  most  articles  to  be  made  accurately  to  ]>at- 
tem  without  depending  on  the  eye  and  hand  of  the 
workman.  This  has  been  carried  to  a  very  high 
pitch  of  improvement  by  means  of  the  machinery  at 
the  Colt's  arms  factory  and  other  manufactories  of 
small-arms  in  this  country  ;  and  the  beauty  and  util- 
ity of  the  system,  by  which  exact  equality  of  di- 
mensions is  insui'ed  in  every  one  among  thousands 
of  almost  microscopic  screws  and  other  small  parts, 
are  particularly  exemplified  in  the  work  of  the  xVmer- 
ican  watch  and  sewing-machine  companies. 

This  system  of  interchangeability  and  assemblage, 
which  by  enabling  a  large  projwrtion  of  perfect  and 
serviceable  articles  to  be  made  up  from  the  parts  of 
similar  articles  which  have  been  broken  or  injured 
in  use,  instead  of  permitting  them  to  be  cast  into 
the  scrap-heap,  is  one  of  the  most  be^iutiful  triumphs 
of  modem  mechanism. 

It  has  proved  itself  capable  of  adaptation  to  large 
as  well  as  small  machinery,  and  is  now  annlied 
to  the  locomotives  of  the  Pennsylvania  Central  Rail- 
road, whose  parts  are  made  interchangeable. 

The  first  notice  in  this  country  of  this  excellent 
mode  of  manufacturing  a  number  of  articles  designed 
to  be  exactly  similar,  is  the  breech-loading  rifle  of 
John  H.  Hall,  of  North  Yannouth,  Massachusetts, 
patented  May  21,  1811,  and  which  he  refers  to  in 
the  following  terms  in  a  letter  to  the  War  D(^part- 
ment :  **Only  one  point  now  remains  to  bring  the 
rifles  to  the  utmost  perfection,  which  I  shall  attempt 
if  the  government  contracts  with  me  for  the  guns  to 
any  considerable  amount,  namely,  to  make  every 
similar  part  of  every  gun  so  mu(;h  alike  that  it  will 
suit  every  gun,  so  that  if  1,000  guns  are  taken 
apart  and  the  limbs  thrown  promiscuously  together 
in  one  heap,  they  may  be  taken  promiscuously  from 
the  heap  and  will  all  come  right." 

In  1816,  100  of  these  arms  were  made  ;  2,000,  in 
1827.  In  1836  Congress  voted  $10,000  to  Hall, 
being  at  the  rate  of  one  dollar  per  arm  for  all  made 
on  hn  principle  to  date. 

As-sem'bliiig  Bolt.    One  used  for  holding  to- 
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gether  two  or  more  removable  pieces,  as  the  cheeks 
and  stock  of  a  field  gun-carriage. 

Aa-Bis'tant  En'gine.  An  accessory  locomotive, 
to  assist  the  ordinary  train  engine  in  ascending 
heavy  grades. 

A  donkey  engine.  A  small  engine  used  in  oper- 
ating a  large  one  for  moving  the  lever,  or  carrying 
the  lly-wheel  over  a  dead-center. 

A8-size^  A  layer  of  stone,  or  one  of  the  cylin- 
drical blocks  in  a  column.  The  number  of-  assizes 
in  the  Great  Pyramid  was  203  (Kenrick).  Several 
have  been  removed  from  the  aj)ex,  which  now  pre- 
sents a  platform  of  25  feet  square.  The  assises  vary 
from  two  feet  two  inches  to  four  feet  ten  inches  in 
depth.  From  five  to  twelve  feet  is  the  common 
length  of  the  stones,  except  in  the  king's  chamber. 

A  column  is  said  to  be  7na7wUtfiic,  or  else  to  consist 
of  assizrjt. 

A-8tatlc  Nee'dle.  A  magnetized  needle  whose 
polarity  is  balanced 

so  as  to  remove  its  Kg.  886. 

tendency  to  assume 
any  ^ven  direc- 
tion. 

It  was   in   1820  

that  Oersted,  of  Co- 
penhagen, an- 
nounced that  the  — ,_ 
conducting  wire  of 
a  voltaic  circuit 
acts  upon  the  magnetic  needlej  and  thus  recalled 
into  activity  that  endeavor  to  connect  magnetism 
with  electricity  which,  though  apparently  on  many 
accounts  so  hopeful,  had  hitherto  been  attended  with 
no  success.  Oersted  found  that  the  needle  has  a 
tendency  to  place  itself  at  right  angles  to  the  wire,  a 
kind  of  action  altogether  different  from  any  which 
had  been  suspected. 

If  two  similar  magnetized  needles  are  placed  par- 
allel, but  with  their  poles  turned  in  opposite  direc- 
tions, and  are  suspended  by  a  thread  without  twist 
so  as  to  move  freely,  they  have  little  tendency  to 
place  themselves  in  the  magnetic  meridian. 

The  action  of  terrestrial  magnetism  upon  one 
needle  neutralizes  its  action  u]yon  the  other,  and 
consequently  the  needles  remain  indifferent.  A 
needle  of  this  description  is  calle»l  astatic^  and  is  used 
in  the  construction  of  the  astatic  galvanometer. 

If  one  of  the  needles  be  placed  in  a  coil  of  wire  ex- 
cited by  an  electric  current,  on  the  passage  of  the 
current  the  needle  is  deflected  ;  and  its  deflections  are 
more  considerable  than  those  of  a  simple  needle,  be- 
cause there  is,  in  the  first  place,  but  little  resist- 
ance to  overcome,  and  secondly,  because  the  current 
acts  upon  two  needles  instead  of  one,  the  upper 
needle  being  deflected  in  the  same  direction  as  the 
lower. 

As'tel.  {Mining.)  Overhead  boarding  or  arch- 
ing in  a  gallery. 

As-tig'ma-tiflm  Ap-pa-ra'tus.  (Ojyfics.)  An 
instrument  for  detecting  the  presence  and  amount  of 
the  defect  in  vision  arising  from  a  certain  want  of 
symmetry  in  the  lens  or  coraea. 

It  may  consist  of  two  revolving  rings  divided  to 
5',  each  ring  being  furnished  with  springs  to  hold  a 
cylindrical  glass  ;  a  diaphragm  fitting  in  one  ring, 
and  a  movable  slit  in  the  other.  The  object  is  to 
test  whether  the  eye  has  greater  power  to  detect  dis- 
tinct separation  between  closely  ruled  lines  in  a  ver- 
tical, or  horizontal,  or  intennediate  position. 

As^tra-gal.  {Carpentn/.)  a.  A  small  molding 
of  a  s<»micircular  section  with  a  fillet  Ixjneath  it. 

b.  One  of  the  rabbeted  bars  which  hold  the  panes 
of  a  window.     The  astragals  of  the  lanterns  in  the 
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St<'v«'nM)ii  li^hthouM*!!  an*  (liafconal,  so  as  not  to  inter- 
L'c|it  tlif  \'ni\\i  in  the  u/iniuth  which  they  huhtt'nd. 

{f/nlHaniY.)  An  outwardly  cnr%'i*il  molding. 
Thf  aKtrufifal  of  a  cannon  in  the  molding  at  the  front 
end  of  thtf  chaM*. 

AB'tm-gal  Plmne.  (Joinery  >  A  bench  plane 
ailapttHl  for  cutting  a^tragHl  nnddin^ 

AB'tm-gml  TooL  A  wood-tuniing  chiwl  having 
a  M'liiicirL-ular  concave  face,  for  tuniing  iN-ads  and 
uxtnipd.H. 

AB'tral  Lamp.  A  lamp  with  an  annular  oil  re»- 
ervuir  connecting  by  two  pi]x*ii  with  the  wirk  tube, 

the  latter  U*ing  on  the 
Fig.  897.  ffumniit  of  the  |M*deHtal. 

It  ix  d<'>igne4l  to  obviate 
the  interception  of  light 
bv  the  oil  res<'r\'oir, 
which  when  place<l  ciMi- 
trally  c^Mts  a  shade  u|K)n 
the  table. 

In  the  arrangement 
shown  at  Kig.  ^1*7  the 
oil  is  contained  in  the 
nnnulsir  rhunilNT  a  sur- 
rounding the  burner  6, 
whirh  is  of  the  Argand 
kind  (MM*  Auu.\Ni>>,  and 
the  lower  l»art  of  the 
chininev,  and  thence  Av. 
M-end.H  to  the  f<M>t  of  the 
wiek  tlii-ough  the  two 
lulN'n  r  r. 

Aural  iMtttp.  It  will  Im*  «u'«>n  that  the 

ilownwanl  rays  of  light 
fioni  tlie  burner  are  not  at  all  intercepted  in  tin* 
iiiinii^liate  vicinity  of  the  lamp,  exi^'pt  by  the  two 
smull  oil  pi|M>s,  und  tluit  they  are  not  materially  in- 
tiTfrn'<l  with,  uithiu  a  nuiiuN  lieyoihl  which  the 
light  would  U*  iusuttirient  fiir  n-ading  or  working 
by  ;  fven  this  is  olaiuteil  in  a  r4»nMdenibIe  dt-gli-e 
by  the  gn>unil -glass  i;|(i1h>  d  surmounting  thr  an- 
nulus,  which  ditfust's  and  i'4|uali/fs  that  |Rirt  of  the 
light  whirh  i<«  nut  i-jnT  down^^ani.  The  i-hininey  r 
attsi.sts  roiiibustiou,  and  eairies  t»tf  the  volatile  pro- 
ducts thrntif. 

As'tro-laba.  The  fomnion  a>troi:iU>  (not  thr 
a^tiidaU*  o\'  MipiMri'huN    ummI  in  drtfrniining   th«> 

altitudes   of  thi* 
I'ljc.  3.«*  staiN^  is  UMtl  for 

niiMsuring  an- 
gli'S.  It  is  ^md- 
UiiTttl  to  di">{n'»'j*, 
and  Minietinii-^  to 
ipl.irliT  -  de;jre*-s. 
A  stiin  is  at- 
tai-hetl  in  the 
ditei-ti^iii  iif  the 
dianictfr,  {m^Iii^ 
thn»u^h  o  iiuil 
l^o  .  nud  h.is  a 
toii>*iir  by  uliich 

it    is   ]il;i.«'.i    iill- 

tnillv  n|i>)ii  the 
stand.  Thio'^tiip 
hits  two  ti\<il 
diopti  IS  orsi;r||t. 
v.uifH.  AimthiT 
strip  turnx  .lUiut 
thr  ri'iitt-r.  t»ni" 
end  of  \\hi>  h  in 
the  biiif  -  AAiro- 
lalie  dmth  (•nd'> 
in  the  full  astio- 
.4.«mWaA#.  labe>      travei>i*» 


the  graduated  limb  and  Gtrrics  oUmt  4^ki-i 
The  middle  line  of  thii  alidade  ooineidM  with  tfci 
axis  of  the  sight- vane*  and  the  eentcTa  and  li 
marked  ui x>n  the  beveled  edfle  of  the  alidade  ai  m 
index.  The  dioiiU^n  are  botn  ocnlar  and  oljeOlfit 
for  fore  and  t«cK  sighting.  A  email  fiwpaei  mt^ 
be  attached  at  the  center,  and  the  toQgne  fitted  ap 
with  nut  and  screw  so  as  to  |ierniit  the  circle  to  he 
brought  from  the  horizontal  to  the  vertical  poiitioa 
for  the  purftose  of  meaMuriiig  altitudra. 

To  meaauD'  an  angle  with  the  astrolabet  the  latter 
is  pla4'ed  with  its  center  over  the  vertex  of  theaai^ 
and  tunietl  until  the  fixed  diopters  al^t  ia  the 
din'ction  of  one  side.  The  movable  atrip  with  ita 
diopters  is  then  sighted  in  the  direction  of  the  oth- 
er hide,  and  the  angle  contained  between  the  two 
strips  is  ifail  off.  Telescopes  may  be  attached  ia 
]>laee  of  the  alidad(*a.  Thua  arranged,  it 
allied  to  the  th<-odolite. 

Tyebo  Hrahe's  Atttronomiee  InMayraiei 
ot  ^ves  s<'venil  cuts  of  astrolabes.  The  aatiohibei 
of  IIi|ipai(huK,  Ptolemy,  Alhazeu,  and  T^'cbo  Brahe 
•lid  not  agree  in  all  |iarticulars  of  conatractiea. 
They  have  been  su|ier>eded  by  more  improved  la- 
st ninients. 

The  astndaW  was  invente<l  to  ascertain  the 


tion  of  the  Min  with  regaid  to  the  ecliptic.  (WhewelLl 
The  iuhtninM'nt  as  de>cri)ie«l  by  Ptolemy  coariitfa 
of  circular  rims,  movable  one  within  the  other,  ar 
aliout  {-oles  ;  ami  containe«l  circles  which  were  la 
Im'  brought  into  the  position  of  the  ecliptic,  aad  ef  a 
plane  |iahsing  througli  the  hun  and  the  p(dea  of  thi 

c<-lil»tic.      See  AllMILLAUY  SPHERE. 

Tiie  aMrtthiUm  which  Martin  Behaim  attached  la 
the  main -mast  Wbingx  oiiginally  to  HIppaidMai 
When  Vas<-o  de  Gama  landed  on  the  ea>t  coaat  of 
Africa,  he  foun<I  the  Indian  pilots  at  McliBd  aa- 
(luaintttl  >»ith  the  uk«'  of  aKtrolabea  and  croea-alaflL 

Aa-trom'a-ra.  A  concave  ivpreeentatioa  af  thi 
li«-av»'ns. 

Aa-trom'e-ter.  An  instrument  inTcntedhjrflk 
.Tohn  H«'t>clifl  for  roni|iaring  the  intenaitieaof  H||ft 
cf  the  stais  onr  with  another  by  the  interreattiB 
of  a  natuRil  standanl,  suth  as  the  niounorthe^ 
.lupiti'r,  brighter  than  any  of  the  at  an  to  he 
{Mintl,  and  giving  an  amount  of  light  which,  tf 
not  absolutely  invariable,  varies  in  each  a  tuuum 
that  its  <'hanges  aie  suMvptible  of  calculatioa.  Juip 
ter,  lieing  MitTiriently  bright,  and  his  light  bei^gia> 
eieaseil  or  tliniinislied  only  in  proportion  tohia  di^ 
tanec  fmni  tl.e  ^un,  is  considerra  as  well  adapted  fv 

thei»ur|M»se. 

Tlie  pHN-cNS,  astbiutilH'tl  by  Sir  John,  "conriateia 
d<'l1iTting  th«-  li^lit  of  the  nM>on  by  total  iatetaal  i^ 
tb-«tion  at  the  bu.-e  of  a  prism  so  aa  to  eaietga  ia  a 
•lirtH'tion  i-xartly  coincident  with  that  of  theaad^ 
tlfi-teil  light  f>f  one  of  the  ►tant  to  be  ronpared.  U 
is  then  reci-ivfil  uism  a  lens  of  short  focon,  faj 
the  iniai^i*  of  tbf  niiMin  is  formed,  which,  Tirwed  al 
conoid  I' mble  diManet*  by  an  ol»enrer  placed  ia 
nnir  tlif  a\i>  of  the  Ims,  will  ap|>ear  to  himdii  a 
Thi»  artiti«i;d  star  is  then  appnwched  to  ot 
fpini  th«>  t'y*'  until  its  light  is  judged  to  be 
t'lpial  to  that  of  the  fi'al  star,  which  lyi  a 
till*  sjinii*  dim  tion  from  the  olstrrrer  .  .  •<- 
*>id«>  bv  >iil«'  with  tlif  artificial  onr  l»y  the 
or  \\\\\\  Uith  eyi's  at  ontv  without  the  aid  «  ■> 
M ••){»•.  n<4  in  tilt*  iirdinar}*  niwle  of  aataial 
Tlii>  ilisTanM*  iif  tilt'  ey*>  fix>m  the  focoa  tif  tLv 
U-ing  thi-n  nif'ahured.  the  prism  and  leiwB>vU> 
pla<'e«l  M)  as  to  form  another  similar  ar 
in  a  dinstiiin  nt^rly  (*«»incident  with 
other  star  undi'reom{iMriNnn  ;  and,  aaoti  ^ 
tion  U'ing  made  and  distance : 
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that  the  intensity  of  the  lights  of  the  two  stars,  or 
at  least  their  effects  on  the  retina  under  the  circum- 
stances of.  comparison,  will  be  to  each  other  in  the 
inverse  ratio  of  the  distances  so  measured  respec- 
tively.'* 

The  term  **  astrometer  "  has  been  also  applied  to  an 
object-glass  micrometer,  as  well  as  to  an  instrument 
for  finding  the  rising  and  setting  of  stars  and  their 
positions. 

Aft-tro-nom'i  oal  Clock.  A  clock  regulated  to 
keep  regular  tim*.» ;  sidf.rcil.,  not  mean. 

Aft-tro-noml-cal  In'stru-ments.  The  first 
pheno:nenon  recorded  in  the  Cliinese  unnals  is  a 
conjunction  of  five  planets  in  the  reign  of  Toliuen- 
hiu  (2514-2436  B.  c).  The  record  is  verified  by 
Fr.  de  Mailla  and  others,  and  identified  with  2461 
B.  c.  Saturn,  Jupiter,  Mars,  and  Venus  wei*e,  with 
the  moon,  comprised  within  an  arc  of  about  12° 
in  the  constellation  Pisces.  The  emperor  Yao, 
2367  B.  c,  determined  the  length  oF  the  moon's 
year. 

An  orrery  is  said  to  have  been  constructed  in  the 
second  century  A.  D.  in  China ;  the  account  states 
that  it  represented  the  apparent  motion  of  the 
heavenlv  bodies  round  the  earth,  and  was  kept  in 
motion  l)y  water  dropping  from  a  clepsydra. 

The  heliocjentric,  the  true  theory  of  our  solar  sys- 
tem, was  taught  in  Ancient  Kgypt,  and  there  Pythag- 
oras learnecl  it.  This  great  philosopher  perceived 
its  truth,  and  carried  it  to  Asia  Minor,  where  it  lan- 
guished and  died.  The  Egyptian  race  were  origi- 
nally emigrants  from  Asia,  probably  Arabians,  and 
may  have  brought  their  astronomical  knowledge 
with  them.  It  is  also  possi))le  that  the  Chaldees 
were  participants  in  the  true  theory  many  ages  be- 
fore Greek  explorers  touched  the  borders  of  the 
Mesopotamian  nations. 

Eratosthenes  of  Cyrene,  the  Alexandrian  astrono- 
mer, set  on  foot  the  first  Hellenic  measurement  of  an 
arc  of  the  meridian,  having  its  extremities  at  Alex- 
andria and  Syene,  and  for  its  object  the  approxi- 
mate measurement  of  the  earth's  circumference.  The 
measurement  was  the  paces  of  pedestrians,  but  is  in- 
teresting as  among  the  earliest  record(;d  instances  of 
this  broad  generalization,  when;  a  philosopher  ros  \ 
from  the  consideration  of  the  narrow  limits  of  a  sin- 
gle country  to  the  knowledge  of  the  misfnitude  of 
the  entire  globe.  A  mor^  anciint  Chaldean  meas- 
urement is  mentioned,  the  count  being  obtained  i'l 
camels*  paces,  4,000  paces  to  the  mile,  33 i^  miles  to 
half  a  degree, — circumference  of  th?  earth,  24,0i)0 
miles.    See  Comptes  Rendus,  T.  XXI 11.  p.  851,  1846. 

Another  measurement  of  a  degree  of  the  meridiin 
was  made  under  the  orders  of  the  Khtilif  Al-Mamiin 
in  the  great  plain  of  Sinds-char,  between  Tadmor  and 
Rakka,  by  observers  whose  names  have  been  pre- 
served to  us  by  Ebn  Junis,  tenth  century. 

**  Each  sage  went  for  what  he  wanted  to  the 
proper  mart  of  science  :  for  not  only  Pythagoras 
stuaied  astronomy  at  Heliopolis,  where  it  was  pro- 
fessed with  the  greatest  iclnt ;  but  Kudoxus  got  his 
geometry  at  Memphis,  whose  prie-sts  were  the  most 
profound  mathematicians  ;  and  Solon  was  instructed 
m  civil  wisdom  at  Sais,  whose  patron  deity  being 
ICinerva  (as  we  are  told  by  Hero<lotus  and  Strabo), 
shows  politics  to  have  been  there  in  mostrenuest." — 
Warbukton's  **  Divine  I-rf»gation  of  Moses,  '  Vol.  I. 
Book  II.,  ed.  1742. 

The  earliest  observations  in  Babylon  wen^  2234 
B.  c.  Of  their  instruments  we  have  no  record  : 
dials  and  zodiacal  circles  i)robably.  The  invention 
of  the  zodiac  is  by  many  expiTts  credited  to  the 
Egyptians,  and  the  reasons  cited  are  entitled  to 
high  consideration.     It  is  of  high  antiquity,  and  if 


pre-Egyptian  was  derived  from  the  Orientals. 
Mazzaroth,  cited  in  Job  xxxviii.  31,  32,  probably 
referred  to  zodiacal  division. 

One  of  the  earliest  instniments  on  recoixi  is  that 
in  the  Memnonium,  the  great  palace  of  Rameses  II. 
It  consisted  of  a  golden  zodiac  or  circle  on  which 
were  engmved  the  days  of  the  year,  with  the  heliacal 
rising  and  setting  of  the  stai-s  by  which  each  day 
was  known.  This  golden  planisphere  was  placed 
immediately  over  the  sepulchre,  upon  a  base  365 
cubits  (547 i  feet)  in  circumference,  or  about  182  feet 
in  diameter,  and  one  cubit  in  thickness.  It  was 
divided  and  marked  at  every  cubit  with  the  days  of 
the  year,  the  rising  and  setting  of  the  stars  according 
to  their  natural  revolutions,  and  the  signs  ascertained 
from  them  by  Egyptian  astrologers. 

Rameses  reigned  in  the  fourteenth  century  b.  c,  — 
the  century  after  the  settling  of  tlie  land  of  Canaan 
by  Joshua  and  the  century  before  the  Argonautic 
Expedition.  The  golden  cirfcle  was  carried  away  by 
Cambyses  when  he  plundered  Egypt,  525  b.  c, 
about  the  time  of  Kung-fu-tze  (Confucius). 

Ptolemy  Euergetes,  246  b.  c,  ]ilaced  in  the 
square  porch  of  the  Alexandrian  Museum  an  equi- 
noctial and  a  solstitial  aimil,  the  graduated  limbs  of 
these  instrmnentJi  being  divided  into  degrees  and 
sixths.  There  were  in  the  observatoiy  stone  struc- 
tures, the  precursors  of  our  mural  quadrants.  On 
the  floor  a  meridian  line  was  drawn  for  the  adjust- 
ment of  the  instruments.  There  were  also  astrolabes 
and  dioptres.  The  above  were  used  from  246  b.  c. 
to  A.  D.  417,  and  similar  instniments  at  Cordova, 
A.  D.  1000.  Tubes  with  sights  were  probably  used 
at  both  places  ;  lenses  being  added  in  1608. 

See  articles  under  the  following  headings  :  — 


Finder. 

Heliometer. 

Meridian  Circle. 

Micrometer. 

Mural  Circle. 

Optical  Instruments^ 

Orbit-Sweeper. 

Orrery. 

Planetarium. 

Reflecting  Circle. 

Refraction  Circle. 

Telescope. 

Tellurian. 

Transit. 

Universa]  Instrument. 

Zenith  Sector. 

Zenith  Tube. 


Altarimeter. 

Apomecometer. 

Armil. 

Armillary  Sphere. 

Artificial  Horizon. 

Astrolabe. 

Astrometer. 

Astroscope. 

Azimuth  Circle. 

Azimuth  Dial. 

I^(!k -staff. 

Collimator. 

Comet-Seeker. 

Compass. 

Cosmolabe. 

Dipleidoscope. 

Dip  Sector. 

Equatorial  Telescope. 

In  Europe,  the  Arabs  were  the  first  to  build 
observatories  ;  the  Giralda,  or  Tower  of  Seville  was 
erected  under  the  superintendence  of  Gcber  the 
mathematician,  about  A.  D.  1196,  for  that  purpose. 
After  the  expulsion  of  the  Moors  it  was  turned  into' 
a  belfry,  the  Spaniards  not  knowing  what  else  to  do 
with  it.  The  same  people  mistook  the  vertical  gno- 
mons of  Quito  —  beneath  the  line  —  for  idols,  and 
upset  them,  crossing  themselves  devoutly.  Of  the 
obeli.sks  of  Egypt,  the  round  towers  of  Ireland,  and 
the  gnomons  of  Quito,  the  last  is  the  least  distinctly 
phallic. 

The  native  observatory  at  Benares,  India,  is  an 
elevated  terrace,  and  will  afford  us  a  good  idea  of  the 
prol>able  appearance  of  the  observatories  of  Ancient 
Chaldea  ;  of  the  Caliph  Almanza ;  of  Uleg  Beg, 
grandson  of  the  great  Tamerlane.  The  latter  is 
said  to  have  had  a  quadrant  as  high  as  the  Church 
of  Sancta  Sophia  at  Constantinople. 

Sir  Robert  liarker's  description  of  the  observatory 
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I  Thf  roval  dlM-rvntory  at  Paris  vu  ronplctcd  ii 
1S7I.  iiiiKaH  |.lw-«l  ill  chatfte  or  M.  Cai  '-'  "- 
I  liuviuK  Iin'n  TuniiKhwl  with  iiiilrumenu 


i»-u<l<niily  larfi",  iitiinnv.ilili-  from  th"  h|>  •!,  ati  1  ,  li 
built  uf  Htiini-.  •"■■Ill-  iif  thi-ni  ln-iii;;  ujiwanU  .ir  '  <• 
twfiilv  fn-I  ill  lii;;lit;  iiul  tlniupli  tlirv  aviv  ilU'I  1 1 
Ii«vf  W-n  ■Tw'tni  iiiaiir  hun  inil  vrM*  U-finv,  tli  •■ 
ItMilualint  Ml<)  ilivi-Uili*  ••(■  tlir  'si-rent  >n-i  «]•- 
MA^I  lu  wHI  i-ut  »i.l  n-'.-iiMrlv  .livi.).-.!  a»  if  tli  -v 
hwl  limi  111-  iTTforiiMiMv  iiT  a  iixi-lTll  ■rti<<t.  Tli ' 
ran-illiiili  ill  till'  ■iin-'tnii'luni  uf  tbr-o*  inttmmi'iit't 
■■Khiliilisl  a  iiiith-tu  itii-il  ruuiiu-vi  in  thp  fixiti)^ 
lirtriiiK.  aii'l  liititiK  i)f  til"  wviibI  iKirti,  in  tli'i 
ii'11-vsiry  flii'l  Hilli'i.'iit  Kii|i|i>irt4  t«  t)v  vi-ry  Innf 
Hti>ii<'<  111  It  iMiu[<iiv'  tliiin,  uii'l  in  jiiiiiiii!{  anil  fahtni- 
iii;;  ih-'tii  iiitri  -'.I.'!!  iitliiT  liy  iiimiis  iif  l>':t  I  awl  inm 
cr.>in|>'<.     Til"  11111:1!  i-iti  iif  th"  twu  hr^-  >|iuilrantN 


TV  Viil.("ll.-Ki'<lWrvat(jrywaaiitartrfin  KH, 
I  iloTiBlioii  tiiHili'  l>y  Mr  Clark  Mttg  riimnM  m 
Iniyinfc  a  t<-li-MMiir  'iif  Mr.  IlollimJ  M  Loadaa.  It 
luu  a  fw-al  ti-ii){tti  uf  ten  Irrt,  aiiit  fin  inrhra  apt- 


1   IWl-l 


v.fiv.- 


'K'^-i 


t'l  r-'ii  Ir  tli.':ii  th"  iiKi-'t  iliffi-ult.  not  only  ti 
i-tnii't  iif  ii.i--|i  ii  lu^iitii'li-,  Imt  ti>  w'UTi'  ill  tlrt 
ii1i»ii  fiir  »>  loll;:  '>  i>-'ri-Ht,  an-l  alT-irili  11  Mrikiii;; 
titi.v  i>f  til-  iiliility  .J  III-'  ar-hit -.t  in  tln-ir  coii- 
iK-ttoii ;  Uvf,  li)'  Ihi-  -iluilinr  iiT  th-  Knomuii  lhr»wii 
Ih-  <iua>lnnli,  tlii-y  iln  nut  ajiiaur  to  h.iv<'  altrn-l 
til"  Vait  frinn  tlii-ir  ori;ni>al  lm«itiim  :  anil  si 
r  i^  thi-  liii"  iif  till- Ki><»u<>n.  that,  hyai>|>lyin)[lh<- 
fo  H  iiii.ill  iriHi  rin|(  of  an  iiirh  >liani<'t<'r  at  nii'- 
I.  Ill-  -ijilit  i< I  irrir.l  fhniiiuU  ihiv.-  irther^  of  th- 
in- •tini'-n-ii'ini,  at  flu-  ■'Xt^fnily  of  llu-  nihiT  md. 
tAiit  tliiny-i-ifElit  fwl  lislit  Juihe^   without  oli- 


Thr  Willianw  ri,n,-gf  IttM-nator^  «m  lb«  fnt 
R'ttiilarlv  i-oii*tiliil<-<l  iiliwrvalnry  in  tbr  t'nilfd 
SIhI<-«,  \yM.  It  Ua'  ■  HrrM'hrlian  Trltnlor  uf  IM 
fii't  fwus,  iiiiHintfl  •iiuniorinlly ;  al<w  ■  liiiiil 
iliHlnmirnt  ami  <-uni|H-iiAalii>n<i-l«-k. 

Tlic  Kmlwm  t  Hwrn-ntiir^'  uf  tbr  Wmcra  Bfwm 
rollritr,  Ohiu,  waa  Imilt  and  tiimikhtd  in  ISIft, 
haviiii;  an  niuatorial.  Inin>4t,  ami  clock. 

Th<-  llifili  S<h<>ol  tilwrvaioryof  fhiWplpkii  m 
fiirniNh>'<l  in  IN411. 

TIk'  Wp9|  Poitil  0|.M-rvalnr>-  alioat  1841. 

Till- TuM-aliKiM  t  tlwrvaiory  in  I8U. 

Thi-  WisIiiiiKloii  lllviTVatotT  about  1844. 

Tlu-  Cr.irKi-tooii.  I>-  <'.,  oiMprratoiy  im  ISM. 

Till'  I'inHiiliati  ( MiM-n-Htorv  in  \SiS. 

Th-  (-amhriililv  IllH'rvalniT  in  1847. 

Till-  .\iiihi-nt  OWrratorT  in  1B4T. 

Ditrtitionth.  Ni-wark.  slu-lbjrTilK  K;..  BoAH 
Mi.'liiK-iii  I'liivi-nity,  AlUny,  ami  HaniltaH  Gsl- 
li-K",  havr  dImi  ol»i-K-atori«>. 

A  x-iukI  artii'lp  nn  thi-  aktroDomical  otanratHin 
il  Stali-H  niav  Ir  buod  tn  Htft^t 


M  11^71 


l>>S(I.     Sn-  aJ 


"01 


10  l.'nll.     It  oh-uH-.!  th"  wholi-  niiiii-r  iK.rlioii  -if 

hii  i-nlai-K.  ami  wai  will  fnmi>1i.s|  » 'tti  antro >ii>»l 

imirutu-'iitv  Ty.-hii  llribr,  alBrat  ihi-  mum-  ("-riot, 
in.i'li-  malrriiil  ini|ir<ivfim-iit.4  mi  ihr  UmlKravi-'n  iii- 
atruroi-nla,  ami  ninttrurtp-)  a  iiiuilrBUt  i-n]«hl"  uf 
>'lio<rinj{  iiinjtii-  ininutpi.  II--  aRl'Twa^)l■  piri-ti'il  an 
•ilHerratory  on  tlip  iilaml  of  llin-ii.  iimli-r  tin-  int- 
To!i4i{"  of  ill"  kins  "f  IVninark  ;  il  »ii  fUmiiilinl 
with  •iiiiiilriinl''.  wxtants  liri'lii",  aatmlaliiii,  nloli-ii, 
•-lifk*,  nml  Kun-lialH.  Tliiw  in»tnimi-uti  witp 
■liri'l.'il  til  ^ill4(l(^  niinutn^  aiiJ  nome  wcrv  ■»  iliviilnl 
HI  to  TvaJ  to  ten  •I'conJa. 


..II'  Wa«liinKton  tllwiTvatury,"  voluaw  tor  1S49. 

Fur  niKiv  full  ilitatU  than  in  the  artirka  mtmti, 
wr  ChaiiilK-ni'i  A->tniiininv  1  l>r.  IVaraoa'a  PnMM 
AitnuiiHiiv  :  I^HiniiVii  I'nu-lii-al  A 


As-tro-nonl-cal  LMitara.    Om  with  pam 

or  -.li.!.'-  kA\  iiiK  i-Tforatioua  wboac  nbtava  riM  tml 
iKi-itioii   TrjifMiit    atura   ill  a  gina   Md  if  tlH 

As-tro-nomt-oal  Tal'a  ■nop*.    A  maagifa  la 

whti-h  thi'  imncr  ii  invrrtrrl,  compoaed  of  B  cmn^ 
giiiK  ulnn't-Kliua  A  Hi  am]  of  a  conTci]{ia(  tfr^am 
V  />.     Kays  of  li^I  falling  from  aaj  pebt  JT  rf  ft 


ASTRONOMICAL  TELESCOFE. 


iifol  Tiiattpt. 


the     objwt- 

f ratted  into 

the  upper  point  in  the  principal  (txaa.  hi  like 
manner  tliose  proueeiUng  from  the  point  N  are  le- 
ftacted  into  the  lower  point,  and  thuii  so  Invert^:^  im- 
age is  fonned  nt  the  focus  of  the  object-glass.  The 
■e;e-g]a«8  is  placed  so  that  its  focus  sha.!!  coincide 
with  the  place  of  the  image,  consequently  mj's  di- 
Tcrging  from  any  point  on  the  image,  and  failing 
an  the  lens  C  D,  am  rendered  patallel  and  enter 
the  eye  at  E,  where  they  prodnce  distinct  vision. 

The  lenMh  of  the  telescope  is  equal  to  the  sum  of 
the  focal  dtstiinces  of  the  tivo  lenses,  and  the  tnag- 
nifying  power  is  equal  to  the  focal  length  of  the  ob- 
ject-^Iaas  divided  by  the  focal  length  of  the  eyc-nlass. 

Tbia  telescope  was  Rrst  described  by  Kepler  in  his 
Dipplrict,  ISII,  but  does  not  appear  to  have  been 
executed  till  20  or  30  yean  later. 

A  large  instrument  of  its  class  was  mounted  at 
York.  Englmid,  by  Coolie.     Sea  Fig,  401. 

It  is  mounted  equatorially  on  the  Gennan  princi- 
««.401. 


(5  ATMIDOMETER. 

pie.  having  a  finder  at  the  side,  as  is  usual  with  that 
class  of  instruments.  Sidereal  motion  is  coniniuni- 
cated  to  the  instrument  by  clock-work.  Its  oly'ect- 
glass  is  25  inches  in  diameter. 

The  new  refracting  instrument  for  the  Naval  Ob- 
servatory of  Washington,  D.  C,  is  bring  made  by 
Alvan   Clark,  of  Cam  bridge  port,    Mass.,   and  will 

Srobably  be  completed  during  the  present  year(l  878). 
ts  objeet-glasa  is  complete,  and  has  a  diameter  of 
27  inclles.  It  is  the  largest  of  its  class,  and  great 
hopes  are  reasonably  entertained  of  its  jicrformanceii. 

Large  telescOTies,  equslorially  inoiinted,  are  in  the 
obsen'atoriea  of^Cambridge.  Eng.,  Cambridge,  U.  S., 
Chicago,  Albany,  Alleghany,  and  Pulkowa,  Hussia. 
The  equatorial  of  MelLoume,  Australia,  is  a  reflector. 
See  Tklebcope. 

Aa'tro-icopo.  1.  An  astronomieat  instrument 
composed  of  two  cones,  on  whose  surfaces  the  coti- 
stellations,  with  their  stars,  are  delineated,  and  by 
means  of  which  the  slai^  may  be  known  ;  an  im- 
perfect Bubstililte  forthe  celestial  globe.  — Webbtbii. 

2.  An  aatronomieal  instrument  provided  with 
telescopes,  for  observing  the  stars,  invented  and  de- 
scribed by  William  Shukhnrd,  of  Tubingen,  in  1888. 

AB-ty'llen.  [Mining.)  A  sma1l-danj  in  an  adit 
or  mine  to  prevent  the  full  passage  of  the  water. 

At-A'bal-  A  Moorish  musical  instrument  re- 
sembling "  tabor.  —  Croly. 

At-a-rim'«-ter.  A  philosophical  inetrament 
used  in  a  fixed  observatory. 

Ath'a-nor.  The  original  Base-Buming  Fiimoee. 
It  was  used  hy  the  old  alchemists  to  ensure  a  con- 
stant supply  of  fuel  to  a  furnace  intended  to  keep 
up  a  coutinued  heat  for  many  consecutive  days. 

Alongside  the  fumace-ehamber  waa  a  'hollow 
tower  containing  charcoal,  and  fitted  with  a  close 
cover  to  prevent  the  passage  of  air.  The  lower  port 
communicated  wtih  the  fireplace,  and  as  the  contents 
of  the  latter  burned  away,  the  fuel  from  the  tower 
subsided  into  the  fireplace  and  kept  up  the  Are, 

Theaubiecthas  been  amplified  of  late  years.  Watt 
introduced  it  into  his  steam-l>oiler  furnace  about 
1767.  Many  stoves  arc  now  constructed  on  that 
principle  in  England  and  in  (he  United  States. 

At  what  time  the  venerable  alchemists  first  con- 
trived the  athanor  we  do  not  know.  We  wrsume 
that  Hermes  Trismr^fistus,  Aristotle,  and  their  co- 
laborers  of  Egypt  and  Rome,  may  have  done  without 
it,  but  that  It  may  have  arisen  when  Roger  Baeon, 
Atbertus  Magnus,  Paracelsus,  Raymond  Lully,  and 
Basil  ValenI  ine  set  about  the  search.  This  latter  scope 
embraces  aevmt  hundred  years  of  valyabln  servicea. 

The  supply -chamber  is  termed  a  Magazine  (whidh 
see).  See  also  SMOKE-coKBtTMiNuFi'HSACK  ;  Stove, 
Basf.-buhmkc  ;  Choking-Stove,  BAst:-BL'ANiNi]. 

Atlas.  1.  A  eize  of  drawing  paper  meaitnring 
33  X  26  inches,  and  weighing  100  pounds  to  the  ream. 

2.  The  Indian  satin  of  commerce. 

8.  {Archilcctxrc.)  i'iunl,  Jflanlea.  Male  human 
figures  serving  as  pillars  ;  called  also  Telamonea. 
The  name  is  derived  from  an  intended  resemblance 
to  Atlas  or  Ajax.  A  somewhat  different  style  of 
figures,  in  which  the  attitude  exhibits  the  njipear- 
anee  of  less  violent  exertion,  are  called  Persians. 

Female  figures  einploved  for  the  like  purpose  are 
termed  Carj'atidea. 

At-ml-dom'e-tei 

for  measuring  the  c  ,  ...,   _ 

snow,  consists  of  an  oblong  hollow  bulb  of  glass  o 
copper,  communicating  by  a  contracted  neck  with . 
globular  bolb  beneath,  weighted  with  mercury  o 
shot.  The  upper  bulb  is  sui-niountetl  by  a  glass  o 
metallic  stem  gmduateil  to  grains  anil  fractions,  oi 
the  top  of  which  is  a  light  shallow  metal  pan. 


Babington's     almidometer 


ATMOMCTER.  1 

For  iMo,  Ih'  iuninuiirnt  »  (lUivd  in  ■  vrmrl  at 
wtrr  liavhiK  *  iMrr  with  a  i-irLiilar  holv  in  it 
llinnlKli  «lili-h  tbi-  utrni  [•nilnulni. 

ItiiaiiinI  u'Htcr  is  iKMirnl  into  tbr  ]ian  nn  lop  until 
thf  »-ni  mt  lh<'  Kti-ni  In  1inHif(ht  ilintn  t»  tlu-  Irvr)  of 
ibi'  nivrt  iif  ihi-  Vfur)  in  niiirh  tbr  iiittninirrt 
Itmitii.  Ah  tiic  watrr  in  llii'  |«ii  pra)mrBtni  lh<'  a^rtn 
riwn,  an<l  th<-  BDHinnt  oT  rrHimraliiin  Ju  gntitu  mirl 
juirl*  i«  imlii'Hiril  by  th«-  vuW. 

All  nljuiliiiPiit  fiir  liihl-i'iutun-  U'liimiiuiiM  llii> 
inMninntit.        " " 


ATMOSPHERIC  CHCrUT. 


:  -xhaUli 


ir  hygrtaaiiy., 
^  Ij^ir  for  .l-trrniin- 
iiu  a  hniuid  i-arfwc  in 


It  «M  invntnl  l.y  |S<r<- 
inn  till-  nili>  t-r  cvapunlioii 
■  KJn-n  liinr.  I 

A  tliin  lull  iif  ]N>ruiu  rarllK-nwan-,  lira  or  tbin' 
inrhiii  in  ili.inii^rT.  «ilh  a  miiuII  nn'k,  )ii«  ivnirntnl ' 
Ii>  it  a  liiii|CMnil  laihi-r  irl-lr  tiilv  (ifitlaNt  bi'ahnK  di- 
vUiuii>,  nii'li  iif  them  n>rre->]iiinilinR  tu  an  iiilvniiil  { 
iM-li>ili  riiilal  III  a  KIni  iif  li-iui<l  that  «<iul<i  ri>vi-r  ; 
thi- <nili-r  Mirfa.f  ..T  lb-  Ull  !■>  th<-  tlibkni'M  at  <iii.- ' 
IlliiU'Miii.itli  .if  oil    iii.'li.     Til"  'livi-ioiin  an-  n»'<T- 

lll  Ih-  rxt.-l<I  .J  IIHt  1,1  3HI.  T.>  tbr  to).  >.f  Ibi*  tul.- 
iH  fittnl  ■  Itbm.  .'.i|>,  liaviiit:  u  .  '.liar  Df  Icalhir,  aii.l  I 
n1ii.'li.  .for  (b"  liivitv  }u,  h-,u  aWM  wiifa  iliRtill^ 
wali-r.  i'  oi'iiml  (JKbily.  Tli<-  •>ut^i>l■'  iif  tbr  Inll  In- 
iiiK  iHiH'  iti|iFi|  <lrv,  iIh-  in^tniint-Dt  ii  kii»]ii-iiiIii 
■mliif-ilipiMtiitbi'^ivi-  ai-li<iii  iif  tbr 


11  fliM 


1  w.'l  lull  in  lb-' 


fiuiu  Hi'ir<'lfba\ini!t«ii-i-l1ir  ili»nii'lrri>r  tb■■^{■hl'^■. 
111  (bi*  atTiii'UiciiT  till-  liiinii'lity  InmniilrH  tbniuf;]i 
thi-  |i(iTiiu*  Mitfai-i-  jii>l  n<i  t^<l  an  it  rva|iiiTalPi>  Truni 
tlip  i-iti-nial  Kiiif-iif,  un>l  tlii4  H'Hiti'  14  niiHunrnl  bv 
Ihi-  iWi-iit  iif  tlu-  <KaWr  in  tin-  st-iu.  An  tin-  ]>n>' 
n>«i  ff,K-i  nil,  a  i'rirTri>|Hin<liiiic  pi>rtiiiii  of  air  ii  iiilnv  ' 

ilih-'il  itii"  tlf  lull  uihI  ri-4-1  iiitn  ib<-  mill-.  rhnnih-M  A  b'  )>rrvriits  I'Tajioration.     t  i 

A  ni'<ilili--l  h>nn  iiT  lb-- «liiiiiiii-l<T<'on>iHt9i  nf  a    In  ibr   vacuum- wbiKtli'   tiarth.     /  la  an 

Mirffv  idfi  Hlli-I  Kiib  v'.ifr,  yX-^X  at  tb-'  cnil  of  .->  At-mok-phOTio  Chom.    A  cburn  In  vl 

!nlallI1^]|||•ltll■'!•>^''lllaKiv•■ll  tiuirmilnlliy  wi'if,'lit->  mmfhi'ii'-  iiir  i«  drivcii  intii  the  niilk  in  a 

■It  llii-iitJiiTrliil.  acitati'  it,  niiil  alM>  to  obtain  tbr  ipKilic  cAvl 

A  thrrmiiiiirliT  iniiTtril  into  llir  Vi»i>rl  will  indi-  air   ii|i»n    thi- 

itiin'  of  ilM'<'vn]iiiraIin)(  lii|uid,  uml  milk  in  afs^--                          if-  •<*' 


•xHiM  Ci 
d.-(!ft>.'  .. 


il  milk  Ml  iiKf.Ti-- 

'  P'tion  "f  til.- 

(>ro|>or-  "lt-ai,'MioMH 

AMnoa-phetic  Alarm -Whla'tl*.    A  Hbisll-  Tli'Ti-      nn- 

Mmuii  liy  tb".iii.     h  i~  iiiii>'i|^<lly  iiT-d  ai  a  nauti-  many iiiiKlf«nr 

.jI  al.ivni.  NiiiK  iitt.i.  bid  1..  4  l.ii.jy,  or  jAi.-mI  .m  a  doiiiji  Ibis :  — 

\nW  •<T  ItiMltiiF!  M-.-j-l,  to  Hiim  oliii^  fn<m  u  >h'<nl  or  I.  Tlu>  ai>< 

Miitofbind.'   Il  i->  l»  h- distitiKnisli-il  fnim  auilil4i-  imiap 

al»ini«  |>r<>lii.vd  by  ■'U«'k-w.>tL  or  .tb.-r  inaihiia-rr  In  this  i-av 
i>  iin]>'ll<'<l  tbtouith  ■  uliiKlff- '  tin- 1 


millft    diii 

1-11 

di»|dirii 


milk  by  tfa«  .  . 
>l  il  a  rmHl  in  w&irb  M 
|i1ai-nl  to  tnnpn-  the  milk. 


I  tli<-oth'>'r.«ni>|.Uii>)iair  lotlMt  kidfoT  -.  .      ,  -     --    — ,- 

•t  birb  i-  =>I«tidoii'rd  I.V  tb><  wa|.-r.  Tbi-  biWNdiandlp  K  »  sni>|rartMl  In  a  port. 
[In-  iiH.in-  "t  Mipiilvmi;  tb.-  rbmiiUr  /<  2.  Tbr  ii-ntrirn(!al  <-liuniilwilMT. 
Oil  ii|»ii  lL.-->iiif,i.''  -t  Ihi-  Butrrin        Tliin  is  usually  a  Trrtiral  tube  witb 


ATMOSPHEBIC  ENGINE. 

M.  stihebottom.  Aa  tlic  tiibulnrdaali 
rr  is  rotated,  the  air  is  ifxpiilk-il  n 
the  ciida  of  the  mdial  aima,  a  supply 
entering  at  tlie  open  upjwr  end  of 
the  tnbe. 

Tliere  are  many  moiiitimtioj 
this  principle,  but  tliey  oil   i>08!ifS9 
this  aubetantive  feature. 

3.  The  reciprocating  dn^her. 

In  thUcasii  tlie  tabular  doslicr  hns 
a  valve  nhicli  oiiens,  on  the  upivaiil 
motion,  tu  admit  air,  and  cloiiea  when 
the  dowu  stroke  ejects  tlie  air  from 
tbe  tnbe  into  the  milk. 

In  Fig.  104  the  daaher  is  dupli- 

oitcd,  the  anper  part  being  connected 

to  tbe  tubular  ahnft  B  and  the  lower 

[Ktrt  to  theinnerpiunj^r/ J'     As  the 

tube  S  risBs,  the  plunfjef  /  descends, 

the  valve  g  closes,  and  air  enters  at 

the  upper  valve-way  in  A.     As  the 

tube  Jl  descends,   tlie   upper   vahe 

closes,   the    plunger  expela   the  air 

aatrm-bailitr.    through  the  valve-way  a,  out  at  the 

bottom  of  the  tube  and  into  thecreain. 

In  another  form  (Fig.  405)  air  at  any  desired  teni- 

lerstnre  is  forced  into  the  cliuni  at  a  point  near  the 


bottom  by  the  reciprocatinjT  nir-pumps.  and  has  exit 
through  the  lid.  Aa  a  piston  riaes,  air  enters  be- 
ncmth  it  by  the  valves  /  m  the  anpply-pipe  M.  Aa 
tbe  piston  descends,  the  valve  closes,  and  the  air  is 
delivered  into  tlie  cream  hy  the  pi]>e  L.  The  action 
of  the  piatoDB  is  alternate. 

Afe-moB-idMT'io  En'gitie.  Invented  bv  Dr.  Pa- 
pin,  of  Bloii,  France,  in  1895  ;  improved  by  Sew- 
comen,  170S,and  Watt,  1789.  It  waa  the  first  good 
(tewu-engine  on  a  working  scale,  and  is  the  founda- 
tion of  the  Comiah  engine.  The  present  form  of 
the  engine  has  Watt's  improvements. 

In  it  the  stpain  from  the  boiler  is  conducted  be- 
neath the  piston,  rather  allowing  it  to  rise  than  ac- 
tually lifting  it,  aa  the  weight  of  the  pump-rod 
CADses  the  pumii-plunger  to  descend.  The  effective 
■troice  is  obtained  by  the  conilensatioii  of  the  steam 
beneath  the  piston,  when  (he  pressure  of  the  ntmos- 
[Aeleon  the  latter  lifts  the  pnmp-nxl  and  the  water. 

In  another  application  of  the  engine,  the  atmos- 
phere raises  the  pump-rod,  and  the  weight  of  the  lat- 
ttr/omta  up  the  water. 

The  illottnition  ahotrs  the  old  atmospheric  engine, 
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in  which  water 
was  iiyected  into 
thecylinder  itself 
for  the  purpose  of 
condensing  the 
steam  below  the 
piston,  in  ordtr 
that  the  pressure 
of  the  atmosjihere 
misht  be  availed 
to  force  down  the 
piston  and  niake 
an  effective  slrpke. 
The  piston-rod  P 
is  connected  to  one 
end  of  the  working, 
beam.  The  piston 
is  shown  as  rising 
in  the  cylinder  C,  y 
steam  bring  ad- 
mitted to  it  by  Kiatom 
pipe  S  and  valve 
V.  When  the  Tiislon  hss 
liight,  the  valve  V  is  cliised,  shutting  off  the  steam, 
and  the  valve  D  ia  opened,  admitting  water  at  tbe 
injection-aperture.  The  water  speedily  condenses 
the  steam,  and  the  piston  is  depreraed  by  the  weight 
of  the  atmosphere. 

The  water  escapes  by  the  pipe  E  to  the  cistern 
called  the  kot-mll,  whence  it  Is  drawn  for  the  sup- 
ply of  the  boiler.  The  valve  F  opens  outwardly  to 
allow  the  water  to  escajie.  The  air  rsca{)es  by  an- 
other pipe  at  the  valve-way  O. 

The  TOlves  of  this  engine  were  originally  in  the 
form  of  faucets,  which  were  turned  by  hand  at  the 
proper  times,  as  we  see  in  Worcester's,  Papin's,  and 
t^Bvery's  engines.  The  same  plan  was  adopted  in 
Xewcomen'a  until  an  ingenious  boy,  Humphrey  Pot- 
ter, being  placed  in  charge,  devised  in  1716  a  means 
for  connecting  the  lever-handles  of  the  tpigota  to  the 
working-beam,  so  that  the  motion  of  the  latter  was 
the  means  of  opening  and  closing  the  respective 
valves  at  the  proper  limes. 

To  the  engine  of  Newcomen,  Wott  added,  among 
other  improvements,  the  sepamte  condenser  and  tbe 
nir-pump.     By 

Flg.*07. 


perfect. 

In    the 
proved  fonii  the 
steam  is  admit- 
ted by  pi])eiSand  valve  .B.-  A 
istheeylinderoftheair-piimp 
whichi'ji-ctsthewBler,  steam, 
and  air  resulting  from  the  in- 
jection of  water  into  the  con- 
In  starting  the  engine,  the 
pistons  of  the  cylinder  and 
air-pnmpl>cing  hoth  up,  any  Waiei  Aime^nic  Stgint. 
accumulation  of  water  at  the 

bottom  of  the  latter  is  drawn  off  by  the  faucet  F, 
which  is  then  closed.  The  valve  B  is  then  raised 
above  the  steam-pipe  S,  so  as  to  fill  the  cylinder, 
condenser,  and  passage  D  with  steam,  vhiah  ^eets 
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tlie  uir at  the  valve  Q.     The  slide  fU  then  lowereil, 
•  -   •  miyofst™-;    "      "    '       ' 

j;  butli  ]>istons  tn  ileBcriid.  This  is 
the  effrctivtf  slruke  of  the  en;(iiiv,  and  as  the  ]iiiitoii 
or  the  air-pump  di'suends,  thenvullsuruoiidi-niiutiun, 
tnsctlu-r  with  saii)i>  steam  ami  air.  How  thruu^h  the 
valre-u'iy  l>i<ttveeii  the  coiiduntier  anil  air-]iutii)i 
i-bninbiT,  to  be  {^vcttil,  us  tbu  |ij»ton  A  riiws,  on  the 
n-tiirii  stroki'.  The  Hiiiiig  of  the  pi^<ton  A  closes  the 
iiitemiediate  valve  untl  opens  the  eduction- valve  Q. 

The  tatPnt  huat  of  sti'im  huiiig  aliouC  1>50',  steam 
lit  212°  may  U;  mid  to  hnvi'  900'  lut<-iit  and  SIS' 
seasible  heat,=  Um'.  Ste:i[n  luixed  with  S^  times 
its  weiftht  of  water  at  32°  will  raise  the  latter  to 
aearlif  boilinf;  heat,  thougli  the  water  requires  a 
great  ilirrptneiit  <if  heat  to  ruisu  it  a  fuw  degrees 
mure,  as  so  tnueh  1ii>at  becomes  latent  in  |>assing  tu 
the  condition  of  ateain. 

The  formula  for  construction  of  these  engines  is 
given  as  follows  by  Cresy. 

The  cylinder  lias  «diii.nelL.rei[iifll  to  half  itt  length. 

The  velocity  in  feet  wr  minute  should  be  98 
times  the  sijuare  root  of  the  length  of  the  stroke. 

The  stroke  of  the  air-pump  shouUl  lie  half  that  of 
the  cyliniler,  and  the  diamnt^-r  of  the  oir-piaton  three 
eixhths  that  of  the  atenm-piston. 

The  area  of  the  sti-am  iKissa;(i!  is  :  a.s  4S0O  is  to  the 
velocity  in  feet  [ler  minute,  to  U  the  area  of  the  cyl- 
inder to  the  area  uf  the  steam  passage. 

To  ascertain  the  quantity  of  Hteuin,  multiply  the 
area  of  thn  cvliiider  in  fpit  by  hnlf  the  velocity  in 
feet  1  add  one  tiftii  fur  eooting.  Thin  resnlt  divided 
liy  14SU  gives  the  quantity  of  water  rei|uirud  to  sup- 
ply the  boiler. 

Twenty-four  times  this  quantity  of  water  is  re- 
■juired  for  ciindenaation. 

The  ii^tion-apcrtun^  should  be  one  thiKy-sixt)i 
the  diameter  uf  the  cylinder  ;  tlie  conducting -pipe 


half  the  velocity  of  tlie  i 

the   tirodii  't  exjireuej  11 

number  of  pounds  elevalisl  one  fo:>t  high 

Utr;  the  ho«<-l»«er       "        

by  S3.  OHO. 


ind  by  dividing 


,h  m-: 
ig  the 


At-mos-ptier'io  Oov'erD-or.  An  apparatus  Ini' 
sovemiiig  tlie  motion  of  niai-hinery  by  means  of  a>i 
imi>Hsuiie>l  iKidy  of  nir  subji'i'tiil  to  presiure.  The 
illustrali'in  Khows  one  foini  of  apparatus  in  whicii 
the  bntkn-lever  />  mav  be  brought  into  contact  with 
Home  niovitif;  wheel  of  the  mni'liine  to  lie  regnlateil. 
Tlie  pressure  of  the  air  in  the  rylinder  A  ujiori  the 


Rj.  40S 
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the  hammer  J  inothrrijas^'SBiris  aUoemplore^nu 
adjunct  in  the  etfective  utruke.  In  the  Imttrr  tar 
the  operation  is  much  like  tliat  of  the  ateam-hui- 
nier,  tlie  main  ditference  bring  in  the  aDbatitniice 
ofairforBleani. 

In  Hague's  English  patent  tome  forty  yean  nn^. 
an  atmobplieric  hauiuier  is  shown,  in  wbti'h  tb- 
helvc'  is  raiMTt  by  the  pressure  of  the  atnioiphrrc  fc- 
iiralh  a  piston  above  the  hammer-helve,  tlie  air  Ir- 
iug  exhausted  from  above  the  pisloii  by  niraiu  «l  i 
pump ;  the  hammer  railing  by  its  own  weif^t  wbra 
the  air  is  adniittnl  above  the  piston. 

In  Fig,  40U,  a  £  is  the  liammtT  taming  npnn  Ih- 
fnlcrum  at  b;  e  the  anvil  ;  rf  a  cylinder  situiir-i 
immediately  over  the  hammer  ;  t  the  pixton  oa- 
necU-d  with  tlie  hammer  by  liie  bar/ and  theslii^'' 
g  ;  It  a,  stidc-valve  worked  by  the  lever  /,  wUih  i- 


stnick  by  a  pin  on  the  liar/when  the  pistou  arrivn 
at  tlie  to|i  of  the  fylinUer,  depn-ssing  the  valve  ■> 
na  to  shut  otT  eomniunicalion  with  the  air-pump  ami 
aitniit  atmnspheric  air  above  the  piston,  permit- 
ting the  hanmur  and  pistini  to  fall  by  tlieir  owb 

Towai-ils  the  eloiie  of  the  defcent,  the  faanMner,  by 
means  of  a  line  altarhed  to  it  and  to  the  lever  /,  le- 
verses  the  position  of  the  Utter  and  of  tbe  slidr- 
valvi>,  (bus  re-opening  the  conimnnicatioD  betwvm 
the  cylinder  and  the  ajr-pump.  it  ia  tlie  pipe  Indiiii 
from  the  air-pump  to  the  cylinder ;  m  u  a  cock  far 
shutting  otr  the  eummuuication  with  tlie  air-poBp 

for  ii]>eiiinK  and  Khutting  the  eock. 

The  alrnospheric  hammer  (Fig.   410)  )m  aBaii- 
puin)i  and  hnmnier  ronibined  in  the  Bame  frame, 
c  is  the  hand-wheel  which  derives  iti  noliaB 

from  the  mntor.  —  sti-am  or  water,  i 


y  1m-. 


H  the 


ind   condnctml  to  tW 


piston  '■  is  th"  measure  of  (he  |iower  bmnglit  npnn 
the  lirike  /»,  This  prewure  may  he  ilei'n-aieil  by 
allowiiij;  nir  In  i-S'ii]"'  thmiigh  th:'  stop-eonfc  F,  or 
in,'r<'a'>.'<l  by  the  n.-tinn  of  tbe  valveil  piston  II,  I/. 

At-moB-plwr'io  Ham'mvr  A  power-hamin  'i 
driven  by  the  loir.'  of  eoiiipress..ri  air. 

In  aonu'  caiM-s  the 


on  the  band-wheel  i 
Ig  the  air  in  (he  cylinder  D. 

viilve-chamlKT. 

In  this  I'hanilHT  are  a  slide-valve  it  ai 
valve  i(  if,  the  former  operated  by  the  val*e4od  w 
from  the  frirtion.wbiii'U  ,v  d. 

The  heiul  of  the  hammer  A  is  attached  to  a  pMe* 
7.  which  works  in  the  cylinder/,  into  which  air  is 
ailmitteil  —  like  steuni  to  a  double-acting  itMB- 
cnuiiii'  -  iilleniuti-ly  above  and  below  tbe  pWM- 
The  friotion- wheel  b'  is  apline-keynt  npoo  A«  A^ 
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[■od   I;  and  its   stroke  by  the  aoyustment   of  the 
«Tist  ax.  the  prank-shaft. 
£  is  1  he  standard  of  the  franK. 

(Fig.  112)derivefl  the  decision  of  its 
blow  from  the    force  of 

Fig  U3 


d,  and  ih  s^justable  upon  the  Uttrrlonj^tudinally,  so 

tbkt  its  perimeter  Hhidl  come  in  contact  with  the 

nnder  side  of  the  wheel  y  *t  points 

tant  from  the  axia  of  the  last -mentioned  wheel. 

this  WBV  the  tbIvc  i»  made  to  admit 

air  to  the  cylinUer  ftcconiing  to  the  force  required 

>nd  the  duty  to  be  performed.      If  the  wheel  b'  be 

neat  the  cenMr  of  wheel  >/,  bnt  little 

ported,  the  stroke  is  quick,  and  the  blow  li((ht ;  but 


if  the  wheel  J'  is  carried 
the  wheel  y,  the  hammer 
a  more  forcible  blow  ja  given. 

The  valve-plated"  (f  is sdjustable, but 


the  peri|jhery  of 


prrssure  is  M]ual  to  that  of  the  atmosphere. 

At-moB-pher'io  Pump.  One  in  which  the  piea- 
Bure  of  the  air  forees  water  into  the  pipe  belo«-  the 
plunger.  The  usual  form  of  fi/I-pump,  though  some 
lift-pumps  elevate  the  water  from  immenae  depths 
in  mines.  The  attempt  in  1811  of  a  Flotfotine 
pump-ninker  to  mnke  an  atmospheric  pump  whirh 
would  elevate  water  SO  or  60  feet  having  failed,  the 
Grand  Duke  asked  Galileo  to  account  for  the  failure. 
His  leply  wns  not  to  the  purpose,  but  Torricelli  ten 
year«  afterwards  explained  the  cause.  Galileo  was 
bv  this  time  "in  his  grave."  Malice  had  "done 
hia  worst  ....  nor  steel  nor  poison  "  could  "  touch 
him  further." 

At-moa-pber'io Rail'iraT.  Theideaofeonvey- 
ing  varriages   in  a  tube  by  means  of  atmospheric 

E-easure  seems  to  have  originated  with  Dr.  Papin,  of 
lois,  in  France,  about  the  end  of  the  sevente^tb 
century.  This  extremely  versatile  man  was  the  tirst 
to  apply  Kteam  to  raising  a  piston  in  a  cylinder. 
He  was  the  inventor  of  (he  Digester,  and  to  this  was 
first  npiilicd  the  lever- weighted  i^afety- valve,  also  the 
Doctors  int-ention.  The  experiments  actually  en- 
tered upon  by  the  philosopher  of  Hlois,  in  the  mat- 
ter of  compressed  air,  were  prineipally  directed  to 
the  transmission  of  power  thereby.  See  AlK  as  a 
Mkans  of  trankmittino  Poweb. 

He  placed  nir-compressing  engines  in  positions 
where  the  compression  could  be  effected  by  a  fall  of 
water,  and  pipes  were  to  convey  the  air  to  the  mine, 
where  it  was  to  be  allowed  to  expand  against  a  pis- 
ton and  work  a  pump.  For  some  reason  the  project 
foilcil  in  its  execution,  but  has  been  more  succe^ul 
in  other  hands. 

The  suggestion  of  conveying  goods,  parcels,  and 
passengers  by  compressed  air  appears  to  have  been 
mthera  chance  suggestion  than  to  have  been  seriously 
entertained,  and  it  has  been  again  and  again  revived 
in   the  130  yeai-s  that  intervened   between   Papin 
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and  Medhurat,  who  wain  urwj  th»  project  nbout 
1810. 

Modhurst,  ill  1810,  publiahaJansccountof  "uiiew 
method  oC  coiivvving  ^dwIs  nnil  letters  by  air,"  aud 
in  1H12  Fxtendeil  the  id<n  so  aa  to  iiroviilr  Tor  the 

transport  at  the  rati'  of  fifty 
jirnjii.'t  consislird  of  an  air-tiglit  tnbe, 

inir  or  cast-iron  whM-l-track!i  on  which  the  cartiBge 
ins  to  run.  The  carriage  liad  the  fonn  of  the  tiiSe 
uiid  a  certain  amount  of  {locking  to  jirevent  tlie 
leakage  of  ttie  air,  which  wan  condensed  behind  it 
and  formeil  tlie  projielling  iiower. 
His  calculation  was  as  follows  :  — 
To  obtain  a  gjieed  of  50  miles  per  hour,  in  a  tube 
sii  feet  in  diameter,  would  reijuire  a  constant  iin- 
iwlling  foreu  of  801  pounds  moving  at  the  rate  of  73 
feet  Jier  second,  wjual  to  the  power  of  180  horees. 
Taking  the  consumjition  of  fuel  of  a  steam-engine  of 
that  sue  at  12  bushels  of  coa!  {ler  hour,  three  tons 
of  goods  might  thus  be  conviij-i-J  50  miles  at  a  cost 
of  12*.  and  at  the  sjieed  mi-ntioacd.  The  project 
fell  u]>on  the  dead  ear  of  the  public. 

TH-elve  years  afterwanl  the  idea  wa?  revived  in  a 
•■hanged  form.  Retaining  ihi'  tubi'  and  carriage  of 
ili'.lhurat,  Vallance,  in  1824,  obtained  a  patent  in 
Eiiglatxt  ibr  his  inoiUliiil  jilan,  which  consisted  in 
using  a  narlial  vacuum  in  front  of  the  carriagi-,  al- 
lowing tile  natural  atmoaphcrii'  pressure  in  the  riiir 
to  ini]iel  the  carriage.  In  thih  he  diflcml  from 
I'apiii  and  SIiKlhunit,  who  pro|iosed  a  ji 


ind  II 


11  the  advancf 


Vallanie's  tunnel  tras  to  be  of  iron  or  ritrilioi 
clay,  anil  he  constructeil  a  short  tube  in  his  garden 
at  Brighton,  which  worked  on  the  moderate  scale 
on  which  it  was  ai'iilii'd.  and  was  occasionally  uo' 
ticvd  in  thi-  journals  of  the  day. 

So  far  all  the  inventors  hiive  prnnoseil  that  the 
carriage  shall  travel  in  the  tulu^  in  the  manner  of  a 
piston.     The  uextpropositioii  intnxtuces  a  new  fea- 


Inl831,  Pinkus,  t 
England,  took  out  a  luiteii 


11  apiiaratiis  which 
he  lernied  a  Pneumatic  Unilwav.  and  laid  the  foun- 
datioD  of  moat  of  the  succesafiil  anilications  of  the 
atniospherie  principle  which  have  :>ince  lieen  iiitro- 

I'inkus's  natent  embraces  a  main  nith  n  continu- 
ous longitudinal  slot  on  its  unjier  surface,  and  an 
I'laitic  m^vitating  valve  to  fill  the  slot.  The  tube 
WHS  to  \h!  alKiut  forty  inches  In  diameter,  laid  down 
K'tween  a  imir  of  mils  on  which  the  carriages  wen- 
to  run,  an<l  harinK  within  it  a  jiiston  atlachiil  by  a 
vi-rtiea!  ufiii  to  the  leuling  earringe  of  (he  trail 
The  vertical  arm  [laiuvd  through  the  slot  in  the  up 


(y  ATM08PHEBIC  RAILWAY. 

per  part  of  the  tube,  and  displaced  tbe  valre  u  thr 
jiislon  advanceil,  the  valve  cloaiog  in  tbr  rrsr  of  tkt 
ami  after  allowing  aome  air  to  enter.  The  Tth* 
consisted  of  a  thick  cord  saturated  with  a  CMDpoa- 
tion  of  wax  and  tallow. 

Clegg  patented  some  jmprovementa  in  1S39. 

The  vain-  works  on  a  hinge  of  leather  or  Mte 
flexible  material,  which  is  practically  air-tigfai,  mbi' 


Fig.  413. 


ilar  to  the  valves  commonly  used  in  air-nuinpa :  4( 
extremity  or  eil^  of  the  valve  is  caused  to  rail  toto 
a  trough  containing  a  composition  of  beMtni  and 
tallow,  or  other  aulietance  which  is  solid  at  the  tea- 

Errature  of  the  atmosphen,  and  becomes  lluU  what 
Mtcd  a  few  degrees  above  it. 
An  outer  flap  of  sheet-iron  /  cover*  the  lealbft 
valve  when  the  slot  in  the  tube  is  cloaed  behind  At 
colter  C,  ami  is  raised  bi'fore  the  colter  t^  the  ob- 


to  make  it  perfi-clly  smooth,  and  the  piston  B  » 
furnished  w*llh  a  rod  S,  about  14'feet  long,  to  which 
ivere  attacheil  rollers  H  H,  which  presaeii  onm  aa 
air-tight  valve  along  the  top  of  the  tnhe  as  the  pia- 
ton  advanced.  The  piston  was  attached  to  the  fint, 
or  driving,  car  by  means  of  a  colter  C,  and  to  tW 
driving  oar  was  attBehl^l  a  oyper  vessel,  sereral  Jwt 
in  length,  heated  with  coke,  for  the  purpose  of  melt- 
ing the  cDm]>n.Hition  after  the  valve  had  Inen  [aiiil 
down  by  the  cloaing  roller. 

The  valve  Uhind  the  liftingliar  was  held  np  fat 
a  Btiffieient  time  by  the  rollers  H  H,\X)  allow  tbe  air 
to  riBsi  in  liehind  tbe  inston. 

Tlie  pipe  was  divided  by  valvea  into  thl««-inik 
sections,  a  sti'ain-engine  working  the  air-tralDpaf 
each.  The  main  was  cast  in  u-ctjona  nine  fert  lon^ 
juined  by  an  oil  cement. 

An  experimental  line   was  laid  down  at  WoRB- 


CItnU  AtmatpMrTit 
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mwd  Scrubs  by  Clegg  "ikI  Samuda..  The  line  una 
half  >  mile  long,  witn  a  rise  of  1  in  120  for  a  port  of 
the  tliBUnc«  and  1  in  115  for  the  remBiiiiler.  The 
diameter  of  the  main  v/aa  nine  inches.  The  exhaus- 
tion was  produced  by  Qieans  of  an  air-pump  37 
inches  in  diameter  and  22  inches  stroke,  wutkeil  by 
a  concieusiiig  engine  of  16-horse  power. 

This  arrangement  wb«  employed  from  1841  to 
1855,  on  the  line  from  Kingston  to  Dulkey,  li-etand, 
Ij  miles  long.  It  is  stated  that  an  exhaustion  of 
15  inches  could  be  produced  iu  two  minutes,  and  a 
rate  of  50  to  60  miles  an  hour  could  be  obtained. 
The  rise  is  71i  feet  in  3,050  yards. 

The  diameter  of  the  main  was  IS  inches.  The 
double-acting  air-pump  was  66^  inches  diameter, 
with  a  stroke  of  08  inches.  It  was  worked  by  a 
high -pressure  condensing-engine  of  34  inches  diam- 
eter and  S6  inches  strake,  working  expansively. 

The  stoplMge  was  effected  by  a  |io«ei-fal  brake, 
and,  if  necessary,  by  an  arrangement  operatable  from 
the  car,  by  whivh  the  valve  was  o^tened  in  advance, 
so  as  to  destroy  the  vacuum. 

Railroad  engineers  expressed  veiy  various  opinions 
on  the  feasibility  of  the  new  project,  Brunei  and 
Stephenson  took  opposite  sides,  as  usual,  and  the 
plaD  was  tried  in  South  Devonshire,  on  the  Croydon 
Railway,  and  elsewhere.  It  eventually  failed  by 
reason  of  complexity  and  liability  to 
get  out  of  order,  leakage  of  air  im- 
pairing the  vacuum. 

The  advantages  are ;  fecility  in 
ascending  heavy  grades,  rendering 
less  cost  necessary  in  leveling  nud 
grading  ;  and  security  against  coUis- 

Anotber  form  of  conveying  the  mo- 
tion of  the  piston  in  the  atmospheric 
tabe  was  invented  by  Pilbrow,  and 
was  intended  to  avoid  tlio  contiim- 
ona  opening  in  the  tubi',  and  the 
necessity  for  the  valve  which  closed 
it  on  the  PinlAiB  principle,  Pilbrow 
made  a  toothed  rack  on  the  edge 
of  his  piston,  which  rack  engaged 
with  a  series  of  pinions  in  air-tight 
boxes  attached  to  the  sides  of  the 
tube  at  short  intervals.  The  verti- 
cal axes  of  these  pinions  passed  up- 
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wanl  tlimugh  Htuffln§-box«s,  and  at  the  top  were 
provided  with  other  ptuions  whicli'geareU  into  racks 
on  the  eides  of  the  carriages.  Tims,  the  motion  of 
the  piston  rotates  the  pinions  snccessively  as  it 
advances   along   tlie    line,    and    they 


0  the  c 
whether  this 


it  1: 


wA  to  the 
}  practical 


K'EENE  and  Nickel's  Atmospheric  Railway  (Eng- 
lish) was  designed  to  act  by  compressed  air  in  a  tube 
laidalong,  underground,  between  thelinesofrail.  Sta- 
tionary above  the  surface  are  certain  standards  with 
grooved  sides,  in  w*hich  are  elastic  pipes  fed  from  the 
reservoir- pipe  below.  Beneath  the  carriage  to  be 
driven  are  rollers  which  are  made  to  condense  the 
elastic  pipes  into  the  hollowed  sides,  and  the  air, 
being  admitted  in  the  rear,  expands  agninst  the 
peripherii-s  of  the  drums  beneath  the  carriage,  and 
forces  them  to  rotate  and  the  carriage  to  advance. 

Henry'$  Atmospheric  Railway,  English  Patent, 
August  7,  131G,  specifies  a  side  alit  in  the  atmos- 
pheric tulie,  and  the  longitudinal  valve  closed  hy 
tile  piessurc  of  a  long  bag  or  hose,  inflated  with  air 
and  protected  by  a  shield  of  wrought-iron  bolted  to 
the  tube. 

The  vacuum  in  the  tube  is  produced  by  first  filling 
with  water  a  number  of  large,  close  n 


Fig,  117. 


ng.  lis. 
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Elri-aud  RaUKay. 


noff. 


i  mode  of  producing  the  vacuum  was 
described  in  Aitken's  English  Patent,  Febniaiy  24, 
ISll. 

Ill  another  application  of  the  air,  a  tube  laid 
throughout  tlie  fine  is  filled  with  compressed  air, 
and  is  used  as  a  reservoir  wherefrom  compressed-air 
loi'uniotivcs  may  renew  their  supply  of  air. 

This  is  suggested  in  connection  with  one  form  of 
Elevated  Railway. 

In  one  fojm  (Atmospheric  Elevated  Railway),  the 
tube,  which  extends  the  whole  length  of  the  milwav, 
is  filled  with  compressed  air.  for  the  supply  of  tfie 
tanks  on  the  cars,  which  form  reservoirs  for  the 
supply  of   the    air    whereby  the    air-engines 


Ka 


PithrotB^t  M^nofpAfrit  Raduya 


The  original  proposition  to  use  a  transportatiou- 
tube  anil  compression  or  exhaustion  of  air  for  the 
F'e  of  lighter  articles  of  freight  and  letten, 
has  b<-en  pnt  in  ]>ractice  sueceasfully.  A  company 
wasformeit.  and  a  permanent  line  laid  down  in  1859, 
for  conveying   jiarceb  and  light  goods  from   the 
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Euston  Square  Station  and  the  Post-Office  in  Evere- 
liolt  Street,  London,  and  an  extension  was  opened 
in  1865. 

This  realizes  the  dreams  of  Papin  and  the  hopes 
of  Medl^urst,  nearly  two  hundred  years  after  the 
buHjr  speculations  of  the  first  and  hfty  years  after 
the  disappointment  of  the  wvond. 

A  lattf  act  of  Congress  (1872)  appropriates  $  15,000 
for  a  pneumatic  dispatch- tube  between  the  Capitol 
and  the  Government  Printing-Office,  Washington. 

The  pneumatic  dispatch-scheme  has  been  put  in 
operation  at  the  Crystal  Palace,  Sydenham,  England, 
to  convey  regular  passengers. 

The  tube  extends  from  the  Sydenham  entrance  to 
the  armory  near  Penge  Gate,  a  distance  of  about  a 
quarter  of  a  mile  ;  and  it  is,  in  fact,  a  simple  brick 
tunnel,  nine  feet  high  and  eight  feet  wide,  —  a  size 
that  renders  it  capable  of  containing  an  ordinary 
railway-carriage.  The  piston  is  rendered  partially 
air-tight  by  the  use  of  a  fringe  of  bristles  extending 
nearly  to  the  brickwork  of  the  tunnel  and  its  floor. 
A  fan  20  feet  in  diameter  is  employed  to  exhaust  or 
to  force  in  air,  and  perhaps  it  is  impossible  to  devise 
any  other  expedient  so  well  calculated  to  answer 
tlie  required  purpose.  It  must  be  remembered  that 
cither  a  plenum  or  a  vacuum  e<juivalent  to  .5  of  an 
inch  of  mercury  is  quite  sufficient  to  projiel  even  a 
heavy  tmin  at  a  high  speed  on  a  moderately  level 
line.  In  the  present  instance  the  motive-power  is 
supplied  by  an  old  locomotive  borrowed  from  one  of 
the  railway-companies,  whicli  is  temporarily  mounted 
on  brickwork.  The  tires  have  been  removed  from 
the  driving-wheels,  and  these  last  put  the  fan  in 
motion  by  straps. 

The  line  is  a  Quarter  of  a  mile  long  ;  a  very  small 
|K)rtion  of  it,  it  any,  is  level,  but  it  has  in  it  a 
gradient  of  one  in  fifteen,  —  aii  incline  which  no 
engineer  would  construct  on  an  ordinary  railway  ; 
and  as  it  is  not  a  level  line,  so  it  is  not  a  straight 
one  ;  for  it  has  curves  of  only  eight  chains  radius, 
which  are  shorter  than  those  usually  found  in  exist- 
ing railways.  The  entire  distance,  600  yards,  is 
traversed  in  about  50  seconds,  with  an  atmospheric 
pressure  of  but  2J  ounces.  The  motion  is,  of  course, 
easy  and  pleasant,  and  the  ventilation  ample,  with- 
out being  in  any  way  excessive.  See  Pneumatic 
TrBULAK  Dispatch. 

At-mos-pherlc  Spring.  A  spring  formed  by 
a  confineil  Iwdy  of  air  either  operating  by  means  of  a 


cylinder  and  piston  or  by  an  air-tight  bag. 

It  has  been  su^i^ested  for  gim-carriages,  to  take 
the  jar  of  the  re(!oil,  and  also  for  railroau-cars.  See 
Pnkumatic  Simun'o. 

A-tomlo  VTeights.  The  ap])ended  list  of 
chemii^al  equivalents  differs  much  from  those  of  old- 
er and  other  authorities,  but  is  offered  as  the  best 
within  the  reach  of  the  present  writer.  It  differs  also 
from  a  short  list  of  chemical  equivalents  on  i>age  66. 
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At'om-i-ser.  The  atomizer  is  designed  to  ir- 
duoe  a  liquid  into  spray  for  disinfecting,  cooling  or 
l>erfunung  puqwses. 

Sevenil  different  modes  of  operation  Are  adopted. 
One  style  consists  of  a  blast  of  air  presented  at  rUit 
angles  across  an  opening  in  the  end  of  a  tube  winch 
communicates  ^ith  a  supply  of  the  liquid.  Tlui 
nets  somewhat  on  the  principle  of  the  Oifiard  In> 
27.4  ^  jector,  raises  the  li<}uid,  and  nv  contact  dispeiwiit, 
122.  reducing  it  to  a  fine  spray.  The  contifliioiis  air  and 
fluid  tuiM^  are  connected  to  the  yerticalor  cap  tabt^ 
so  as  to  l)e  reversible  in  relation  thereto. 

The  atomizer-tube  is  used  to  diffoaa  a 
liquid  in  spray  to  render  it  more  effectiTa  in 
ing  the  sensible  heat  of  a  room  or 


(bring  and  c]  Iiiidncal  jwrtioii,  is  hmgrJ  to  the  hq 
■lid  veaael  and  adjuatabU  m  tiliilion  thertto.  Bud 
drains  luto  the  vessvt 

Id  another  apparatus  for  impregnating  the  air 
with  ftDtiseptic  (apurs,  to  prevent  infcttion  and 
purify  tbe  atmosphere  of  lio^pitnls,  aU, ,  a.  trough 
holds  the  intiseptic  liquid  such  as  tar,  carbolic 
KCid,  turpentine,  etc  ,  from  nhith  the  lapors  are  to 
be  generated  A  frame  i  oiitaina  a  numlwr  of  vcrti 
cal  perforatpd  plates  uliicli,  after  dipping  in  the 
liquid,  are  supported  m  a  raised  position,  so  as  to 
part  with  their  tajioiB  to  ihe  atniosphero. 

Fit  419. 


In  Fig,  419  the  vessel  b  supported  on  vertical 
piTols  above  n  gas- burner,  and  eontainti  a  disinfecting 
Squid  or  perfninc.  Wlien  heat  is  applied,  the  vapor 
escapes  bv  the  hollow  arms  above,  revolving  the 
vessel,  on  the  principle  of  Hero's  eeolipile,  and  dis- 
seminating steam  and  spray  in  the  apartment.  The 
uppanttDs  is  supported  upon  a  pivot  erected  upon 


the  frame  of  the 
shade,  which  ia, 
secured  to  the 
giui- burner  in 
the  usual  man* 
ner.    The  atom- 


u'd  in 


aUo 


Alamiang  Wlua. 


with  an  air- 
carbureting  Dp- 

In  the  early 
and  simple  tomi^j 
of  inhalers  tlie 
liquid  was  vj. 
jHiviJied  by  heat, 
and  this  U  ii 
desirable  condi- 
tion for  sonir  .— 
modes  of  tree.!-   I — 

cases,  however, 
the  increased  temperature  producer  injurious  effects. 
A  means  of  changing  the  liquid  into  mist,  which 
dues  not  act  on  the  GilTaid  principle,  as  in  the 
modem  I'onn  of  atomizer,  is  shonn  in  Fig.  420. 
The  rolai-y  wheel  has  lioliow,  radial  arms,  terminat- 
ing ill  very  sniall  oriRces,  through  which  the  li<iuid 
■a  Uirown  in  jets  by  centrifu^l  action.  Tlie 
lii^iiid  is  ejected  against  oblique  plates  attached  to 
the  ends  of  the,radinl  arms  of  another  wheel  which 
rotates  in  a  direction  the  reverse  of  the  former. 
The  contact  of  the  liquid  with  the  plates  reduces  it 
to  a  spray,  nhich  pervades  the  chamber  in  which  the 
operation  is  carrie<l  on,  and  the  patient  is  caused  to 
breathe  the  mist  either  hy  a  tube  or  otherwise. 

In  the  anaesthetic  instrument  for  dental  purposes, 
each  tube  is  bifurcated,  so  as  to  reach  the  inner  and 
outer  sides  of  the  jaw  simultaneously,  by  the  branch- 
es d  d.     Tbe  Htiaight  tulie  a  carries  the  air-blast, 
Fig.  421. 


and  thus  draws  aeurrent  of  liquid  whose  rapid  evap- 
omtion  produceseold  and  localaniesthesia.  The  lower 
cud  of  the  bent  tube  b  is  dipped  in  the  li<(uid,  and  it 
discharges  at  its  end,  while  tbe  air-tube  nc  dischai^ 
just  in  advance  of  it,  produring  a  spray  of  the  liquid. 
The  atomizer  is  adapted  for  oi^ration  by  hand  ot 
foot  bellows  (see  Fig.  181J.  It  consists  of  a  hollow 
curved  tube,  made  of  German-silver,  one  extremity 
of  which  has  an  adjustable  conical  cap,  while  the 
other  ]>asses  down  into  the  bottle  through  a  perfora- 
tion ill  the  cork.     A  short  distance  above  the  cork 


almost  completely  occupies  the  caliber  of  the  larger 
tube,  and  would  entirely  plug  it  up  except  that  it 
Iws  longitudinal  grooves  upon  its  surfsoe.     Pressure 
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iilMi'.i  th«*  haml-liall  forcfi  uir  throni;li  the  other  lull, 
ami  *»  to  the  cavity  of  thf  furvetltube.  One  col- 
umn uf  thii  air  itoL'M^  upwanl  through  the  tube, 
and  thf  other  duwiiwanl  into  the  Uittle.  The  UfH 
w.inl  i'ultinin  pui^4  thnva^h  the  ^roov(*M  in  the  cir- 
•Mimfi'n*n«v  of  the  i>Iu^  into  the  cavity  of  the  cafs 
and  e<MM|» -H  thruu;(h  the  capillary  orifice  at  its  tijt. 
Thi^  column  i>f  air,  ]taH.sin,i<  over  ttiu  extn*mity  of  tiiu 

•  Miiillary  tuU*,  cn*:itc.i  a  vju.'uuni  in  it,  which  in  kui>- 
|»li«tl  by  the  li«iuiil  cuntents  of  tlie  liottle,  uiHm 
which  one  of  the  columns  of  air  is  jnvs'^intf.  The 
Dthcr  column  t»f  air  divides  into  spray  the  dru|>!»  as 
thcv  iiwue  fn»m  the  inner  tube. 

The  theatepi  of  th-  K  tnians  were  fittwl  up  with 
numenmi  con«r«*aU»«l  piiH*!s  that  pasHe*!  in  ever}' 
dire-tion  alon>;  the  walls  Mi*\  wen*  connei'tM  to 

•  iNteni!^  of  water  or  to  machines  for  niisin<(  the  lat- 
ter. Certain  parts  of  the  pij»»*H  were  very  minutely 
|terforatcil,  and  wen*  so  arran^'d  that,  by  tuniin;^ 
one  or  mon*  coi'ks  the  liipiid  esca|ted  from  them, 
and  dt»wend»sl  n{ion  the  andiciu'e  in  the  fonn  of  dew 
<»r  extD'Hii'lv  tine  min.  Thi^  elfei-tuallv  c«iohsl  th«r 
lieatM  air,  anil  must  have  U»en  exctvilingly  refn»sh- 
in^;  t«»  the  immcrnvt*  nrjltitudes  eH|Hvially  in  such  n 

•  liniiti*  as  Italy. 

■  ••The  dininj»-n)o:H>  of  Xer»*s  piMen  house  wen* 
iviletl  in  such  a  nun:ier  that  th>*  attend.uits  couM 
nuke  it  rain  either  tlower*  or  li«|uid  perfumes.  At 
on:'  feast  liNijMH)  cntwns  w.-n*  exixMidisl  in  iH^rfumtHl 
waters."  --  Kwhask's  ////i/ni'i/iV.-r. 

It  is  |H>sstMe  that  the  kommsextiut^uiHlii'l  flames 
in  th««  s.ime  nwiner.  S*-.'  als  i  Sir  William  CVmgreve'.s 
Kn^'Ii^h  pitents  No,.  H^nl.  :WiW  ;  HiH>  and  1812. 

At-taohed'    Cormnn.     (Ar-hif^'-fHrr.)     One 
pirtiallx  iml»i*»ldtsl  in  a  wall.     An  in^'rt^ii  column. 
At-tkch'ment  Screw.    A  binding  screw. 
At'tiC     .Vn  Ujii^-r  !*ti»ry,  wh-n  the  iviling  Is  hor- 
izontal.    Otherww*  i*.  is  a  »tirrrf, 

Attle.  uVirtirt/.)  Kuiibi^h  i^ntainin.:^  little  or 
no  on\     Svn«»mvms  :  tuiV.-,  >iftff:  n»nt. 

At'wood's  Ma-ohine'.     A  sii 
Fli-  iSJ.         enritif    a]»]hir.itus   to   illustrate    th«- 
t!i"oty  «»f  a.'.- -leritt*!!  nhition. 

It  con"»i>t>  of  a  wtNKlen  column. 

abnit  lof.vt  high,  nesting  on  a  Kise 

and  *»ui»j««»rtinir  a  s«Ti«»H  of  anti-fric- 

_    tion  wlh-K,  which  sup|»»»rt  a  larg* 

T?^r^y     c"nttal  roller,  over  which  jmxs«»s  a 

j  ^^  "^  t  \       *'*''^1  h.»vinc  e  pKil  weights  at  ea«di 

%n^    J       end,  'w*  a^  to  !»•   ..i  ffiii'lt^trin.      \\y 

''      M^f         \\y:\u>   ot"  a  gr.idu.iteil  stalf  at  one 

side  the  rise  of  on-  an<l  fall  of  thi» 

oilnr   Weight   an-  indicatcil  in  feet 

a:t  I  in  die-*. 

.V  small  additi  »n.il  weight,  Kdng  ■ 
a  1 1"''!  to  oui*  of  the  larg»»  weight>, 
cms.--*  it  ti»  d-  M'ejid  with  a  Vidi»»'ity 
due  to  its  . A.cxH  of  gravity  over  thi- 
ol i»  r  :  .uid  this  >»«  in^:  \  cry  snul!.  thi 
i:i'»!iou  is  ii»»m-s|fc»ndin:;ly  >lo\v,  n'n- 
dcM:u  :he  n-sistaui'*-  o(  tli-  air  in- 
apppt  iaMe,  and  »  naMiiii;  the  pate  of 
dcs.-,  nt  to  N'  .Ls^i rtaincil  with  gna! 
a*vara»  V. 

Thi-  iounti'ri»ns»*  wiights  of  this 
.ii>)viiutus  ena^l<  tli<  <otistan*  .i\<-!- 
t ration  «»f  sj^i-^sl  ,.iij^-l  \.\  ^}\\\X\ 
in  a  fallint;  Nsl\  to  U  shown  antl 
niiMsxin-*!  within  The  s|vt."e  \4  a  few 
t»et  nion;*  .s.  v'urately  and  Kit isf a.  to- 
ri ly  than  i>»uM  U  done  l-y  the  fall 
ytif%im  ot  a  Weight  not  rhv.s  rv«untri]*«»is«Nl 
jfT^m  a  ^-t'liMl*  rsiMe  bight. 
!:  ni!»y  *!><»  I*-  unployed  to  illustrate  the  Uw»  of 


retarded  motion,  impact  of  bodiea,  and  icditaBet  of 
lluids,  as  well  as  other  phenomena  of  a  tiinilar  Batvc 

Alhazen  the  Saracen,  A.  I).  1100,  in  lik  *«  Rook  of 
the  Iklauce  of  Wisclom,**  eonaidered  the  mUeet  of 
gravity,  and  asserted  tliat  it  diminiilied  with  tbe 
(listaiice.  It  was  reserved  for  Keirtoo  to  detemiac 
that  it  decreased  as  the  squaro  of  tile  diataneiL 
Alhaz4*n  detennined  correctly  the  relation  be- 
tween the  velo(*ities,  t{iaces,  and  timet  of  lalHiu| 
iKxlies.  The  University  of  Cordora  mas  the  intel- 
lectual center  of  Europe  in  his  day.  The  Khahf 
Alkanien's  librar}*  was  so  large  that  its  catalqpie 
filleil  40  Tolunu-H.  The  iieopie  of  Coidora  eonid 
walk  paved  streets  at  niglit  10  miles  in  a  stiaigkt 
line,  by  the  light  of  public  lamps,  when  London  and 
Taris  were  dark  ami  dismal  mud-holeii 

Galilra,  bom  1664,  considered  the  suljrct  of 
acceleration  of  force,  and  detennined  the  relation 
lietwe<'n  the  simces  of  descent  and  the  time*.  Ht 
used  inclined  planes,  by  the  aid  of  which  he  eon* 
veniently  diminished  the  velocity  without  changing 
the  nature  of  the  n*Kult. 

An'ger.  Tlu*  first  Ivuing-tool  may  he  ttinTl 
to  have  Imn'u  nn  awl  of  some  kind.  Pliny  sCalai 
that  I>a>daluH  invented  the  |dnilet,  —  1240  B.  t.  It 
was  destitute  of  a  M.'n'w-|K)int,  but  it  may  hare  hod 
a  hollow  pod,  and  a  cn»s-head  forming  a  handle. 
Awls  are  shown  in  Kg>'|>tian  tombs  of  1706  sad 
1490  n.  c.  The  screw-point  wss  sddcd  to  the  dm* 
let  in  coume  of  time,  and,  within  our  own  reeoDfcno^ 
the  twistitl  shank,  which  niakrs  it  Hflf-disehmgivg. 
This  hint  was  taken  from  the  anger  proper,  vhkh  maf 
)«  called  a  mainiifietl  gimlet,  now  that  tlMsr  wftdm 
featnn-s  have  l>ecome  ho  close! v  ss^imilated  in  ' 
snd  function.     The  anger  {(ereora)  was  s  Greek 

The  Tenth  nn  talis  is  much  older  stiU,  and  o 
sn  auger  in  his  head  ;  —  a  great  bore  he  ia. 

From  the  early  descriptions,  the  anger  appens  ti 
liave  lieen  considere«l  a  shipwright's  tool.  It  fti^ 
nierly  had  a  cnn'ed,  shar|>eneil  end,  and  a  coiBf  ifr 
to  hohl  thi'  i  hips  :  this  was  a  jHMi  anger.  To  tni 
a  lip  wss  sul  S4iiuently  added  for  some  klndi  flf 
Ixtring,  and  in  (H>ui>e  of  time  the  deptemion  flcv 
into  a  spiral,  whii  h  allows  the  chifia  to  escape  whBt 
the  Uiring  pKMt-tils,  instead  of  withdrawing  ikt 
t<iol  as  the  |nh1  l^-oines  filled. 

The  Tiri,^rii  jHi/rr  is  an  American  inventioB* 
was  made   by    IJlley,   of   Mansfield,  C 
aK>ut  thf  Uginning  of  the  present  tentniyt 
a^trwanls  by  (iurley,  of  the  same  plsee. 


A'- 


AUGEE.  1 

Tig  139.  Augers  may  be  clnssjtitd  as  an- 

gers; hollow  Bugers ;  aunuiar  su- 
t  gera  ;  tapr  augere ;  augem  with 
secondary  borers,  reamers,  or  coun- 
tersinks, or  having  expansive  out- 
.  ten.  Au^r-gages,  auf^r-handles, 
I  Bnd  machines  lor  luaking  augers, 
will  be  consUlcrcd  sepamtuly. 
L'HoMMElilEU's  Auger,  1809 
C  (Fig.  423),  haa  two  poJa,  two  cut- 
9  ting-lips,  a  centra]  screw,  anil  a 
^twisti'd  shank.  It  ia  Imnlly  fair  to 
say  that  it  is  perfect  of  its  kitiil,  as 
^  so  many  improvements  have  i'ol- 
"  lowed  ;  but  it  la,  on  a  amallor  scale, 
.like  Stephenson'a  "Rocket"  En- 
gine, the  type  of  its  clasa.  The 
form  of  auger  which  in  England  is 
k  called  the  "American"  pattern 
^  was  patented  by  Shetter,  March 
.'  SI,  1S3I.  It  Im  a  spiral  blade 
!  nraund  a  cylindrical  core,  and  was 
long  a  favorite.  The  "good  work- 
men" who  "never  quarrel  with 
their  tools"  do  not  st'em  to  have 
retained  this  form  in  the  estima- 
tion it  oQce  held.  It  probably  oifers  more  impedi- 
ment to  the  discharge  of  the  chips  than  does  the 
shank  made  from  a  Hat  blade  tnisted  into  a 
1t*'9- spiral.  Some  anger-shanks  have  an  m- 
^ —  cnax  tieiat  as  they  recede  from  the  point ; 
^^L  \  this  gives  a  greater  freedom  of  discharge  by 
f  T  .1  increasing  liie  caliber  of  the  canal  as  the 
Vji/  chips  aicen.1. 

In  the  auger  (Fig.  435)  the  cutting-lips 

lommencH  at  the  screw  or  point,  and  eiitend 

therefrom    nearly    at    right    angles,     until 

\  about  half-way  from  the  center  to  the  outer 

J  point,  and  then  Curve  upward  and  forward, 

/  giving  a  nearly  semicircular   form  to   the 

outer  portion  of  the  li|>s,  which  are  curved 

in  the  horizontal  and  vertical  pi  nnes. 

The  auger  (Fig.  426)  permits  the  forma- 
tion of  cuttin;;-Iips  at  any  point  on  the 
'  length  of  the  spiiitl,  by  cutting  olf  the  twist 
".t  any  point,  in  a  plane  vertical,  or  near- 
y  so,  to  the  axU  of  the  auger,  and  then 
j^,mg,>,  sharpening  its  edges.  The  front  surfaces 
Anfii.  of  the  twist  are  concave,  and  the  rear  convex. 
The  Slitting  Jiiger  cuts  laterally,  the 
work  being  fed  Bsainst  its  side.  It  is  used  in  wood- 
mortising  and  slotting  machines.  The  twist  is 
fonned  into  a  number  o(  chisel-shaped  lips 
ttg.  til.  rising  from  the  edge  of  the  twist  and  pre- 

?  sharp  edges  in  the  direction  of  the 
the  auger,  so  that  the  wood  may  be 
L  cut  laterHtly  if  pushed  against  the  iiistru- 
it  after  the  hole  lias  been  bored  to  a  sutH- 
.—it  depth  for  the  proposed  mortise  or  slot. 
'  The  end-lips  may  be  made  chisel-shaped  or 
hollow  like  a  gouge,  as  desired.    1 1  the  auger 
R  or  bit  be  held  in  the  rapidly  revolving  arbor 
of  a  mortising  or  boring  maehinc,  the  mortise 
y  may  be  cut  at  full  depth,  at  one  operation, 
g  the   wood  laterally  against  the 
„  le  cometH  of  the  mortise  are  aftrr- 

F  wanli  tut  out  by  a  chisel. 

Hollow  Augers  are  useil  for  forming  tenons 

an  the  ends  ot  spokes,  bedsteail-mils,  chair 

.  rounds  and  legs,  table-legs,  and  many  other 

Antrr.  articles.     Those  on  a  more  extendcif  scale, 

which  allow  the  material  to  pass  clear  through 

them,  are  properly  tuming-machiues,  and  are  adapted  . 

(or  making  acythe-snatlu,  broom- handles,  ct«.  | 


I  The  hollow  auger,  as  a 
tool,  operates  to  a  certain 
length  on  the  object,  after 
which  the  auger  or  the  ob- 
ject is  withdi-awn.  lleana 
for  measuring  the  stroke 
are  fi-eijueiitly  found  in 
the  const  ruction  of  the 
tool,  as  by  thu  depth  of 
tlie  socket ;  but  other  means 
may  be  used,  and  are  known 
as  auger-gages. 

This  twl  (Fig.  428)  is 
adjustable  for  boring  holes 
of  different  sizes.  The  ro- 
tary disk  haa  eccentric  slots 
acting  upon  pins  inserted 
into  the  backs  of  sliding 
cutter-heads,  so  that  they 
ore  driven  out  or  drawn  in 
simultaneously,  and  fas- 
tened by  a  jam-nut,  which 
holds  tliem  in  the  requited 
adjustment.  The  above  IS 
adapted  to  be  used  as  a  bit 

Fig.  429  has  croGs-han-  \ 
dies  like  an  auger.  The 
cutting-tool  is  so  attached 
as  to  project  within  the 
opening,  and  the  size  of  the 
tenon  is  regulated  by    the  nou™.-.,^. 

adjustment  of  the  angular 

rest.    The  tool  has  the  usual  auger-handles,  in  which 

respect  it  dilfers  from  most  of  its  class.     They  are 

Flg.41». 


usually  attache  1  to  I  races  or  to  mandrels  r< 
in  bearings  similar  to  those  of  the   lathe-h 

A  dozen  others  might  be  cited,  but  these  are 
probably  sufficiently  descriptive.  Fl 

Annular  Awgcn  cut  an  annular  groove, 
leaving  "  land"  on  the  inivide  and  milside  of    i 
the   channel.      The  example  (Fig.   430)   is   / 
adapted  for  boring  cylindrical  blocks  out  ot 
a  board,  the  lower  edge  of  the  lube  being 
serrated.     Kitted  inside  tlie  tube  is  a  cyli~ 
drical  plug  with  a  central  point.     On  the  i 
duced  shank  of  the  plug  is  a  spiral  spring, 
which  keeps  the  point  extended,  exccjit  when 
pressure  is  applied  to  the  tool  in  bonng. 

The  cutlets  on  the  end  of  the  tube  (Fig. 
431)  make  an  annular  groove  and  leave  a  core 
of  wood  in  the  center,  the  chii)s  being  with- 
drawn continuously  by  the  spiral  blade  on 
the  tube.     The  cutting-lips  start  at  the  ]ie- 
riphery  of  the  bit,  and  extend  towards  the 
center  in  concave  lines,  till  they  terminate  at    '. 
the  inner  portion  of  the  tube,  wheiv  their  J 
direction  approaches  a  line  parallel  with  the   I 
axis  of  the  auger.     In  a  subsei|uent  form  a 
number  of  tulws  are  arranged  concentrically, 
cut  concentric,  annular  grooves  aim- 
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Fig.  431 


Fig.  4i2. 


Annular  Bortr. 


ultaneously,  and  produce  a  nest  of  cyl- 
inders out  of  the  same  stick  or  board. 
Yet  another  fomi  is  found  in  the 
tool  (Fig.  432)  sometimes  known  as  a 
hutton-tool.  It  has  an  upright  cen- 
ter standard,  with  a  fine  feeding-screw 
on  the  lower  end.  The  cutter  is  at- 
tached to  a  radial  arm,  and  is  adjust- 
able, so  as  to  describe  the  diameter 
required  for  the  hole.  The  cutter  is  fed  to  its  work 
by  the  thi^ead  on  the  standard,  and  the  chips  are 

_     .„„  ejected  by  the 

Fig.  433  J  J- 

run 
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curved  neck. 

Taper  Au- 
gers are  used  for 
reaming  out 
bungholes, 
making  butter- 
prints,  etc. 
The  center  bit 
bores  a  hole,  and 
is  sncceetled  by 
the  tap«*r  ream- 
er, which  has  a 
throat  for  the 
chips,  cut 
through  from 
the  e<lge  of  tlie 
bit  on  one  side 
to  the  opposite 
side  ot  the 
stock. 

The     Bi0ig- 

hole       Reairur 

(Fig.  434)  has  a 

tapering     pod, 

and  a  cuttmg- 

1  i  p    on    one 

side  :  the  lower 

^•^  •,    n^       A  end  is  closed  to 

Kirov's  Taper  Auger.  , , 

'        '^  receive      the 

chips,  and  is  oi>en  at  the  top,  except  a  bail  to  which 

the  handle  is  fastened.    On  one  side  is  an  atljustable 

gage  and  index  to  determine  the  size  of  the  bore. 

The  ordinary  form  of  buughole  borer  is  shown  in 
Fig.  435.  This  has  a  volute-.shap«'d  blade  with  a 
shaqHjned,  salit*nt  spiral  eilge  and  a  gimlet  point. 
It,  like  most  of  its  class,  is  for  n*aming  out  oung- 
holes  anil  taps. 

Augers  are  sometimes  provitled  with  secondar}' 
borers,  reamers,  countersin leers,  or  expansive  cutters. 

In  Fig.  436  the  retainer  or  wcoiidary  borer  is 
fonned  in  two  pieces,  and  is  clamiK>d  to  the  auger- 
shank  at  the  requiRnl  distance  from  the  end  of  the 
tool,  and  at  the  same  time  is  adjustable  to  ream  out 
a  hole  of  the  rtMjuired  diameter.  The  clamp  is 
shown  separately  in  the  upiHT  ]K)rtion  of  the  figure. 

In  Fig.  437  the  countersink  is  attached  to  the 


auger-shank  at  the  V^-  ^M. 

required  spot,  but 
does  not  entirely 
surround  the 
shank,  the  opening 
correspondingwitn 
the  twist  of  the 
shank,  so  that  the 
discharge  of  chips 
is  not  interrupted. 
In  Fig.  438  the 
plate  is  received 
into  a  longitudinal 
slot  in  the  auger- 
shaft,  and  one  end 
is  secured  by  a  tem- 
per-screw. A  pin, 
passed  through 
one  in  the  series  of  holes  in  the  shaft,  engages  a  hi^ 
in  the  oblique  series  in  the  plate,  and  detenninc* 
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Crocker^ $  Taper  Auger. 

the  radial  adjustment  and  conse- 
quently the  diameter  of  hole  bored 
by  it. 

The  shanks  and  turned  cuttinf^- 
edges  of  the  expanding  bits  in 
Fig.  439  pass  through  a  mortise 
in  the  head  of  the  tool,  and  are 
secured  to  their  adiustment  by  a 
key.  Their  radial  adjustment 
adapts  them  to  bore  holes  of  vary- 
ing sizes. 

In  Fig.  440  the  cutter  is  adjustable  eecentricanv, 
and  is  held  by  a  dovetailed  groove  and  tenon.  Tk 
cylindrical  core  is  solid,  and  the 
center  point  is  removable.  The 
spiral  has  a  shai-p  edge.  The  ad- 
justment of  the  cutter  on  its  ec- 
centric pivot  varies  its  radial 
sweep  in  wring,  and  it  is  thereby 
adapted  to  boi*e  a  hole  of  the  re- 
(juired  size,  within  the  limit  of  its 
cajMieity. 

Among  the  other  uses  of  au- 
gers may  be  mentioned  that  of 
felling  trees  in  the  Mammoth 
Orove,  Calaveras  County,  Califor- 
nia.     This  grove  is  in  a  gently 

I  .sloping  valley,  heavily  timbered, 
situatfd  on  the  divide  or  ridge  be- 

\  tween  the  San  Antonio  branch  of 

I  the  Stanislaus  River,  in  latitude 
38°  north  and  longitude  120'  lO* 
west,  and  5,200  feet  al>ove  the    leTid   of  tht  WBk\ 
here,  within  an  area  of  about  eighty  aere^  «idfe|^ 
above  the  surrounding  trees  of  the  forMt^  «H|  bt  MM 
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emrgncn  forest  gianta, 
now  growinjt 
y    parts    o( 
Oreat      Britain     nnd 
France,  from  Califor- 
nia conusor  burs,  and 

(■quat  to  thera  in  thfi 
rapidity  of  their 
growth. 

There  nre  twenty  of 
thpse  trees  that  will 
average  25  feet  in 
diameter  at  the  baw. 
One  of  the  largest  now 
standinft  is  uilled  the 
"  Mother  of  the  For- 
," and  has  been  stripped  of  its  bark  llfl  feet  high, 
'i  circumferBncu  at  the  base  84 
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lies  half  buried  in  the  earth,  meaaures  110  feet  in 
circmnference  at  the  baae,  and  200  feet  iu  length  to 
the  firat  branch,  and,  being  liollow,  a  peiuon  i^n 
walk  that  length  erect.  The  estimated  h«ht  of 
this  tree  when  standing  is  100  feet.  Tlie  "  Burned 
Tree,"  prostrate  also,  is  hollow  60  feet,  and  persons 
can  ridb  on  horseback  tlirongh  it  for  that  distance  ; 
it  is  B7  feet  in  circumfei-ence,  and  was  330  feet  high. 
There  are  several  other  trees  of  immense  size,  and 
variously  named. 

Au'gei-bit.  A  boring-bit  with  a  tnisted  shank, 
n'hieh  clears  the  chips  out  of  the  bote. 

An  augei'  of  a  size  adapted  to  be  set  in  a  brace  or 
stoek,  to  be  revolved  thereby. 

Au'(^,  liaTth-boT'lng.  A  tool  for  boring  holes 
in  eartli  which  is  not  t«o  compact.  There  are  quite  a 
number  of  these,  varying  in  de- 
tail, but  possessing  the  same  gen- 
eral uharacleriBtics,  The  ordinary^ 
kind  (Fig.  141)  bos  a  nearly  cir- 
cular disk,  with  a  lip  projecting 
downwaiyl,  to  scrape  up  the  earth 
which  Bcciimulales  above  the 
blade  as  the  latter  is  rotated. 
The  blade  is  oceaaionally  raised  to 
the  surface  to  dump  ita  load. 

This  raising  to  dnmp  the  loail 
is  a  general  characteristic  of  post- 
hole  aaijers,  and  renders  the  oper- 
Btion  somewhat  tedious.  The  de- 
lay has  induced  anangi 
enabling  the  tool  to  hold  a  large  Ptu-Holr  Angrr. 
amount  of  earth,  and  attempts  to 
make  its  discharge  continuous. 

In  Fig.  442  the  sliaft  has  a  point,  cutting-lips, 
and  a  floor  on  which  the  earth  ia  received.  It  is 
forced  into  the  ground  by  the  screw  on  the  shank, 
which  rotates  in  b  nut  at  the  junction  of  the  legs  of 
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fnt ;  20  feet  from  the  base,  89  feet ;  70  feet  from  the 
base.  43  tret  S  inches:  1 10  feet  from  the  base,  3D 
fcet  6  inches  ;  circumference  at  the  base,  including 
bark,  90  feet.  Itshijcbt  is  310  feet,  and  it  is  supposed 
to  be  3,000  years  old;  the  average  thickness  of  the 
bark  is  11  inches,  but  in  some  of  the  treea  it  is 
mncb  as  22^  inches. 

The  "Big  Tree,"  as  it  was  cnU.«l,  contaii 
500,000  feet  of  inch  lumber.  It  was  felled  by 
men  working  22^  days,  making  112}  days'  lahoi 


fell  ol 


This 
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at  the  base.  It  was  not  cut  down  with  axes, 
but  was  bored  down  with  long  pump-augers,  and 
tbe  wood  remaining  between  the  holea  was  cut  olf 
with  chisels  on  the  end  of  long  sticks.  A  building, 
in  which  was  a  telegraph -office,  was  erected  on  the 
■tnmp,  which  servMl  as  a  floor,  having  been  hewn 
otf  smooth.  A  bowling-alley  was  also  built  on  the 
remainder  of  the  tree,  after  a  lar(^  part  of  it  had 
been  worked  up  into  canes  and  sold. 

The  body  of  the  "  Father  of  the  Forest "  which 


the  tripod,  which  is  raised  above  the  snot  where  the 
allgc-r  niters.  The  end  of  the  screw-shaft  is  keyed 
to  a  stirrap,  in  which  it  tuma.  Above  the  stirrup 
is  acoupling-piece,  having  inclined  projections  fitting 
in  corresponding  recesses  in  the  upper  part  of  the 
stimip  in  such  a  manner  that  the  shaft  is-mude  to 
opi'rate  the  screw  when  boring  a  hole  in  llic  ground, 
and  a  reverse  motion  of  the  sliaft  will  raise  the 
screw  out  of  the  grounil  without  turning  it. 

In  Fig.  443  the  shaft  has  a  screw  point  and 
angular  winj^s,  above  which  is  the  floor  of  the  dirt- 
chamber.  The  soil  is  scooped  up  by  the  usual 
I  Uange,  and  is  elevated  in  the  chamtMr  %  the  spiral. 
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which  ii  hraml  )>y  the  uul  niJ.  Tlie 
rylinilncul  vur  U  thr  iDnuurE  of  iU  ua- 
jiwitv  in  withitnwiiiR  a  kiwi. 

•  hlirr  iiiT'-iilinni  niintit  lir  cit<i1,  but 
Ihf  aliiiVf  rrjin-Krut  all  the  variirlin  ri- 
cv]>liiig  miuiir  tliHiiiiii.-iii. 

All  llfo'  in-  workr.1 1>>-  harnl,  «h1  k- 
luovi-  the  Huil  liy  liniii|t  tbp  timl  at  in 
trrvalH  from  thi'  hulr  ami  iluH'liaijciiiK 
ii.  TliJH  may  \r  •i>UHi<Utpd  thi-  iii<nual 
i-bani'ti'r  of  ■  {hwi-IkiIi-  aa^-r. 

Thrn-  an-  uumrnm*  ilcvii'ii  for  prn- 
rtratinR  the  gruund  tIm'Ti-  tlir  ajijii- 
mtii"  net*  to  dUtnti^tf  tfap  lualtrr 
KJth  vhii-h  it  i-onii-s  in  nmtai-t :  ihrM' 
■rv  i-allnl  ItKILLH,  1>IIIVE.V  Vell- 
Ti'liliM,  Wkll-II»kk!:s  cti-.,  ami  may 
iv  fouQil  iliin-rilwil  umli-r  utim  hi-ail*. 

Thi-  lint  in  ritht-r  Janvil  or  rotnli-il 
lu  Krind  itD  way  ihniuuh  noil  and  nx'k, 
uiid  it  a^Ma-iatii'l  with  •Uvii-rn  fur  liftiiif{ 
tlu-  ilririliiii  l>v  Kinil-i>uni|s  l<y  a  iilrniiu 
I'f  ii4trr.  lit  tiy  llir  ujnranl  foivc  (!«■ 

livnl  from  tlf  iviifUMiiun  uf  t\v  drill 
«ilhlhri«i'k. 

Till*  •n-iilid  fooMiitii  of  a  tabp  which 
ii  drivi'D  IT  niviinl  into  ttu?  rarth,  ami 
ii  p^ifnlly  intruilrj  to  rvmain  m  the 
|*'iiuaiti'nt  i<um|vtulir :  lot  thia  porpqBv 
II  li.ia  4  Miliil  luiiit.  III  vitlkitaiid  the 
iiiiitj.'t  of  Ih-  Mlwtai-ln  whirh  il  u  u- 
(•vl!''!  to  la.'tiv  or  di>|iliuv,  bui)  hol« 
vhi.'h  an-  hiu'IimtI  to  ailmil  the  vater 
■fl-'f  till'  wi-t  ■ilraluiii  a  m<-hrd  ;  tliear 
will  Ir  •'X]lt■iIH^l  uiidi-t  tbfir  a|i[iropTi- 

Tbe  thinl  an-  deviiv*  of  ■  ntiirr  rx- 
t<'ii4r<-i,'lMni-tiTtliiiiim(Tvholi--dinti'rH, 
ju.\  an-  u— -tl  in  liiikiuK  -Irfci'Oi  wZ/.t, 
-tl    aud    >alt  Kelt,.,  and    in  UiriD|C  f»r 


Anutlirr  form  liai  a  tcl- 
psi'uiiiv  tub«  Httachcd  to 
the  iihiink,  UrgiT  in  diam- 
vler  than  the  worai,  and 
ailjuHtfd  as  to  Irngth  tijr 
lucaiiH  uf  two  ttiupcT- 
H'lvHn  whose  endi  tinr 
'  agaioNt  the  K)iinl  bhank. 

Vif:.  146  in  for  making 


K  of  «  (jive 


leugt 


"11    tl QlU    of    Nliit™, 

.-te.,  ai.a  i»  "'lirt"!  f"-- 
luillow  auplM.  The  rear 
of  the  Mu'k  liaH  a  thrrail 
Itaverwil  liv  nn  ailjiut' 
.l.le-nw.whi,l..]-vcwi- 
toi-t  with  the  ful  of  the 


An'eer-Juui'd]*.  Tbc  &« 
taiifc  iif  lh>'  au^er  ih  in- 
u-rtnl  ijcijvndii'ulailv  iuto  iia  bandit^  and  the  mit  b 
UMiall;  I'liuched  or  rtveted  on  to  a  waaber.  MraM 
have  I'erii  c-unttivnl  for  makiDg  the  angn  raDnbIt 
from  il>  handle.  lO  as  tu  make  one  of  the  laltR 
answer  for  variini;  tizr*  of  augers,  and  to  df  ~ 
ibr  iiattii  fur  I'onveiiienre  uf  Uowa^. 

The  di'vii'm  foi  thi»  imnMar  conaiat  - 
■  aloltnl   Kti-rl-i',    a    notelwd   key, 
urew-iihunk.  );ii]ii>iD);  jawi,  a  (j>rin|{  catch. 

riiuv  idini  X.  li.  rCI  rrroinmeiMU  fdr  nm- 
handle:*  (lie  uonl  uf  the  vild  oliTr,  lax.  oak,  tm, 
and  aiJi.      He  Niyi  n-ithinf;  ilout  the  anf[ri«. 

Aa'K«r-4iuking  Ha-cUn*'.  AugmanM*dt 
liy  diirrr>'iit  |.i»i>m->.  Tliry  are  raat ;  aw^cd  br- 
tweru  din. :  twi>tiil  n>  thev  ]■■■  throogb  din  ar  hj 
H'liMivr  niulionM-f  (be  i«rUof  wctkaddiM; 
v  are  inu->|ail  I<y  l<>nftii  and  twiated  br  the  haadi 
ikilli-d  wurkman,  and  afterwarda  Iniialml  fc*- 


.li.«. 


I  the  f 


.;.iiv.  t  !■■..»  i< ^i.. « I.. til- .i.ip  r.  «hi.  h  l-n-nk. «»v 

i(i^^..lr..f  «,..l,.i,dthei '■l.-«..lll.-iW..iipr 

i-.:i..  .:i  |.«.Ti.«i      The  1-it  I-  ..ttj.  h.  d  1..  tl,.-  f.m.> ., 
jiM  11  jT.y.-  i-l  ..r  n-lrail.d  U  *  ia.1.  on  it.  ,lu,.k 

fni.:^:  1T"V-Ii"n  .-n   thi'  i.i|>alf»rli  i:i.jiii  lor  xjii't- 


i>f  the  mitTBl  ttad  and  tktf  mg- 
•iital  'I'iraU  Ii'iii)>  hi  diridnl  a»  to  pendt  thai  M 
•-  dt«ii  11  fiimi  tlie  «nd  |itn-emm]. 

Uany  iif  the  iiiventiuiu  in  ttiu  liar  tdrr  to  Am 

■(  [iiuliur  fonu.  and  ntcnwioaa  of  din  af  mA 

i;i.'  the  l-Luik  to  Eiadaally  mmmm  tiU 

.1.     I  ine  haa  a  I  air  rf  awijglag  Jta,  t^ 

>].>■«  or  l-yilnvtoi:  thriHub.     Tbe  Upa  i> 

>'iu,i'ii  dill  ,,f  il.e  rn|uire>l  fi/na,  or  ai*  L 
■\  .It)  nii'mtinii  >ul>Ki|UeDt  to  tbe  In 
.14  ml  >luuk. 

Vif.    44;   ill  a  aai'hiue  fur  ttuni^ 
i;it?'n>.     The  siaral  ahaak  i>  fUaipid  Lns< 
IH.  Hiih  the  li)«  injn-tiuf  toward  tW  *••— 
rhe  Uit.r  U'inK   xliaD.-e.l,  the  hab  iB  t 

'ml'M.  .->  the  .vnter  ]-<inl  and  ibe  Kaa  af 


mid   t 


'.'Ira  •  *.>  the  ryirtl  liuuk.  ■•<  a>  t<>  fcnii  t  f*fy  I'f 
deplh. 


Hhileth-'^u 

^.r  i.  held  «ai^t   -,  ^ 

..r  it,  ,-.i,t. : 

}..ini  inlheuUoftht       k 

Ivnds   the    t 

Ui«K   iu„„ 
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U'iiiK  1-ft  ii 
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AUGEK-MAKINQ  MACHISE, 


AUGER.   SQUARE-HOLE, 


1,  D  (Fig.  4481,  nrmnRpJ  to  cla'^ii  nnd 
liold  the  auger  as  fast  ra  it  \a  twisteit,  completes  tlie 
procea  in  one  operation.  Tlie  screw  C  on  the  shaft 
B  gives  an  intermitti-nt  longituiiiiiiil  movement  to 
advance  the  blank,  which  is  tvisti^]  by  the  contin- 
aooi  rotarjr  movement.  A  (Fig.  449)  represents  the 
blank,  which  is  forged  or  sn-oged  in  o  drop,  and  lias 
a  longitudinal  rib  or  feather  running  alon;;  its  center 
to  insure  the  requisile  stifTness  and  strength. 

The  shaft  B  (Fig.  448)  is  jirovided  with  h  cylin- 
der C,  having  a  screw,  or  aptml  groove,  cut  upon 
its  surface,  with  a  gaining  twist.  A  pin  secured  to 
the  frame  under  the  cam  works  in  the  grooves, 
MTving  as  a  nuL  The  shaft,  being  rotated  by  the 
dsnk  or  a  pnllej,  is  drawn  hack  as  it  tui-ns  by 
means  of  thescrew-cam.  Wheulialf  a  turn  istnade", 
th«  first  of  the  jaws  i?  0  are  forced  together  by 


jlngxr-f  ■ining  Dili  anil  Bhnk 


tive  of  its  twistj  hold  it  firmly  and  prevent  further 
twisting.  Tlie  next  pair  come  to  their  work  on  the 
ntott  half-turn,  and  so  on  until  nil  the  jaws  have 
'  performed  their  office,  when  springs  under  the  jaws 
i  lorcc  them  simultaneously  apart  as  the  cams  rotate 
I  past  their  ccntciB.  It  will  be  seen,  by  reference  to 
Fig.  449,  that  Ihe  faces  of  tlic  jaws  are  dies,  exactly 
eorreiipondiiia  to  the  twist  of  the  anger. 

Au'g«r,  SqnBre-hole.    An  auger  to  cut  square 
holes  was  described  in  the  Journal  of  the  Franklin 
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rin  of  the 


away  the 
the  auger  itself  bored 


margin  of  the  sijuare  hole 
1  round  hole  in  advance, 

Hancock's  Square-hole  Borer  (Englieh)  was  in 
operation  abont  the   satne  time   in   Loudon,   and 


substantially 
frame,   fastened 


rit.UO. 


AUGER-TWISTER.  11 

iliu   two  ojw.i  tni\ta  of  the  iciuare  cutter.     A  ia  &  | 
jiiece  uf  wood  Irinf;  Iwml.  | 

The  detarbinl  auger  is  shown  on  a  liirgfT  scale  ;  { 
the  tenoii  I  is  iiuer^  in  a  cavity  in  the  s'l-ew  r,  and  : 
iiude  fast  liy  a  fross-tiin  wliich  gwi  llirougli  butli. 
Tllia  STnuijiKmi'iit  allows  u  niidy  Nubstitutiun  of 
nagers  of  diflcnnt  uni-a.  Tlic  lowi-r  vxtrcmity  nf 
till-  n-vulviiifi  jmrtioii  liolds  tlie  ccntiT-bit  ui,  wliii-li,  | 
owing  to  till-  collar  m,  cannot  tiscenil  or  ilcmvnd 
without  the  sijuan:  ciitter  which  cuts  out  the  nnglcs  I 
beyond  the  range  of  the  circular  how r. 


(brninl  hy  filing  an<1  griDiling  them  to  the  IwveU, 
ahowii  in  thi'  enlarged  ligurr.  \ 

Kr.KU.\Tt'ii  Mafhine/orbnriig  AH'juliir  Ifalc»,iiliiy 
2t,  18Bi.  Tile  holi-3  arc  hoii-J  liy  rotnry  cutters  ; 
lixcd,  and  i-eci|irocatiHg  in  a  plane  nt  right  angles  ^ 
to  tlic  axis  of  the  hole.  The  relatively  hxeil  auger  ; 
luakea  a  round  liole,  as  luua]  ;  certain  eiittem  which 
[iirtakp  of  the  circular  niotinn  have  also  a  reeipro- 
uatioii  towuriU  and  froni  thi-ir  axis  of  nitution,  biding 
Iinywrteil  outward  and  again  i-etracted  four  times  in 
a  niUtioti,  to  out  out  l)in  angles  left  by  the  i-ound 
auger,  thus  making  a  sijuaru  hole.      See  lloitlNn- 

An'ger-twiBt'er.     A  machine  for  giving  the 

twist  tu  blanks  for  scn-w-aug.^i's.     There  arc  many 


fig.  l&l 


0  AUTOOEN'EOUS  SOLDERIMU. 

a  eotresnoniling  extent,  and  the  action  ii  innannl 
to  each  disk  iu  consecutive  order,  bringing  tbr  Im 
blank  into  a  regular  spiral,      liie  <^uiiig  (d  tk 

diftk -sections  relea.'ses  the  auger. 


Au'rt-cle. 
gutla-lH-rcha,    I 
hand  or  clasp. 

horns,  and  con' 


t  of  two  trumpets  shaped  like  i 


are  lUttrosd 
on  one  sine  in  onler  to  lit  closer.  The  mnik- 
piiKiH,  being  above  the  car,  is  pointeil  forward ;  ik 
neck,  passing  back  and  downwards  cIom  to  the  car, 
laiiering  towards  the  eai'.]iiece,  which  ia  nwdeof  hA 
ruhlier  or  ivorj-.  They  are  emsily  concealed,  ttft- 
einlly  by  ladies,  who  can  ilreis  their  hair  orn 
them. 

The  interior  enr  is  furnished  with  themeusaf 
dealing  with  the  three  charac (eristics  of  sound  :  ill 
tyimnuni,  for  intensity  ;  its  cochlea,  for  pitch ;  tU 
semietrcuhir  canals  forijuality. 

AD-ric'D-Ur  Tube.    A   speaking-tube ;    either 

portable  fur  the  use  of  deaf  |ier«ons,  or  Ictwecm 

aturies.  apartments,  or  puts  of  an 

portmeot,  for  the  conveyaMe  it 


forms  of  mnchiiies  for  this  pnqxis.' ;  in 
is  preise<l  between  rolls  ii|Kin  n  slidf-ti'si,  »nieii  an' 
drawn  ton'ther  by  a  hund-serrw.  The  blank  is 
twislcit  simultaneously  with  the  action  of  the 
nrilern  ^  g_. 

Tlie  twist  is  regulsteil  l>y  the  mte  of  longitudinal 
motion  of  the  i™t  E  u|uin  the  ways  of  the  lathe, 
re1iili*cly  to  the  rate  of  ^•volutilln  of  the  front  cen- 
ter II,  wfiieli  rarries  the  hintik.  The  degn-e  of  pmx- 
iniily  of  the  rollers  >j;l  it  detemiineil  hy  tli;'  right 
Mid  \vR  H'litr  J,  which  gives  an  adfusluient  of  llie 
currien  /I  on  the  n-st  £.  Ttie  ainw  J  is  ojierated 
by  tite  hniid-i'mnk  sliown  in  the  plan-view. 

In  another  fonn  tlie  nuger-ilie  consists  of  a  series 

uf  {Mtrs  uf  circular  iiH'tullic  plates,  su|wriini>osei]  on 

eiK'h  other,    eaidi    ijate 

Fig  »1.  having  a  iieuuliarlv 

shnjieit  inortisi-  th  rough 


if^ 


tllU  (1 


„.l  ,.B 


-'^, 


overlapping  studs  niion 

its     l-riph.r>'.      Wlien 

these  iJal.'s  are  nrningeil 

>   sr>  that  nil  the  mortis.'H 

the    ftut    lur  of'  heatnl 

iiietsl,  which  forms  tli.- 

auger-bUnk.     The    up- 

plate    in    then    n-- 


Aa'll-1«7«.     An  ear-bmsh. 

Aa'Tl-K>«lp.  An  inatniBfal 
for  operatinffnponor  cleaning  tk 
meatus  audit oriua. 

Aa'ri-aeope.   [Suryiait.)  Ai 

condition  of  the  Euatachiaa  f»^ 
aigc. 

Aa'miu  fnl'mi-DUMk  Ful- 
minate of  gold.  A  powder  offoU 
So  called  from  the  report  it  maJm 

;ien;ussioa  or  attrition, 
'▼mn.     Sulphuret  of  tin,  ami 

Aufl-enl-ta'tiotilii'atni-maiit.    iln  iiiiliuMil 

forthcjiuriHHieordistingiuahingitisi'aseaoftheTiiraa 
by  oliNirrviition  of  sounds  iu  the  |iart  affectpd.  It  it 
jstrticutarly  appliol   to  the  thoruc.     8«e  Stetiii- 

MOl'K;     ri.KXI.\lKTr.ll,  etc. 

An'tho-typo.     A  type  or   block   eontainiig  ■ 

fac-siniile  of  an  siitdgniiili.  Huch  are  or  were  Mtd 
for  franking  oHicial  eiivelo[>Ps,  signatutva  to  matitt 
erjnTs|mn deuce,  nti-l  as  lab-ds  to  prevent  fimodnbat 
iuiilatioiis  of  the  contents  of  the  jackage. 

Au-to-cbro'no-graplL  An  instnunnit  Ibrthr 
inslanta neons  M-lf-inurding  or  printing  of  time. 

An'to-ol*T«.  A  French  atew  nui,  with  a  M 
pvundon,  ateam  li^lit.  The  liil  is  cUmped  down  an 
Its  s<-at  by  twisting  it  roniid  under  cara  oa  the  mit, 
or  by  liKans  of  a  bail  and  screw,  a  gasket  of  Ina 
being  u»e<l.     It  is  a  form  of  Dr.   Pa^i:  "     "' 


nd  sli.>i 


safety.' 


Seeb 


dvid,  11 


,d  after 


■dy-iuun'io  Hl'e-TK-tor.  One  in  wU^ 
the  weight  of  n  falling  coluniii  of  water  ia  nadt  t» 
elevate  a  iiuiallrr  column  to  a  higfat  alww^  Iht 
snun-e  ;  and  in  which  the  change*  of  tbe  «Bba 
iir.'  automatically  [iroiluceil. 

Such  an-  water-rams,  the  fountain  of  Hm%  (tc 

Ati-to-s«'iia-oaa  SoI'dw-Jn^     The  ju 


AUTOGRAPHIC  INK. 
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AUTOMATON. 


burning  gas  urged  by  a  blow-pipe,  which  melts  the 
edges  so  that  they  run  together. 

Au-to-grapMc  Ink.  Ink  suitable  for  transfer- 
ring to  stone,  writings  or  drawings  executed  in  it 
upon  prepared  paper.     Transferring  ink. 


Dry  soap 
White  wax 
Mutton  suet 
Shellac      . 
Mastic  . 
Lampblack 


100 
100 
30 
50 
50 
30 


melted,  and  worked  into  an  ink. 

An-to-graph'ic  Pa'per.  Paper  prepared  to  re- 
ceive a  drawing  or  writing  in  a  suitable  ink,  and  to 
part  with  the  same  to  the  surface  of  the  lithographic 
stone  or  zinc  plate,  in  the  process  of  transferring. 
"Rie  paper  is  covered  with  size,  which  resists  the 
penetration  of  the  ink  into  the  paper.  The  drawing 
CMT  writing  is  executed  on  the  sized  surface,  so  that 
when  the  paper  is  damped  it  may  become  detached 
from  the  ink,  instea-d  of  carrying  some  of  the  ink 
away  with  it,  as  it  would  do  if  the  ink  were  allowed 
to  be  partially  absorbed  by  the  paper.  The  size  is 
made  of 


Starch 

Gum-arabic 

Alum 


120 
40 
21 


This  is  spread  on  the  paper,  which  is  then  diied  and 
pressed. 

Or,  for  transfer  of  writing  to  stone,  lay  on  the 
paper  three  successive  coats  of  calves'-foot  jelly,  one 
layer  of  white  starch,  one  layer  of  gamboge.  Allow 
each  to  dry  before  applying  the  next.  Smooth  by 
passing  through  the  lithographic  press.  Write  on 
tile  gamboge  surface.  In  transferring,  damp  the  pa- 
per, place  the  ink -surface  on  the  stone,  and  run  it 
through  the  press.  The  ink  leaves  the  gamboge 
surface  and  adheres  to  the  stone. 

A  very  fair  transfer  may  be  obtained  from  a  good 
quality  of  writing  paper. 

Au-to-graphlc  ^reaa.  A  portable  printing- 
press  for  taking  impressions  of  autograph  signatures 
from  a  lithographic  stone,  or  form  of  type. 

Au-to-graphlc  Tel'e-graplL     Invented  by  the 
Abbe  Caselli.     An  instrument  for  transmitting  auto- 
graphic communications,  accomplished   by  the  aid 
of  two  pendulums  having  a  movement  absolutely 
synchronous.     One  of  the  penduhim)  carries  a  pen 
or  pencil  of  fine  platinum  wire,  in  connection  with 
the  line  and  the  line  battery,  over  the  surface  of 
the  dispatch  previously  written  in  insulating  ink 
upon  a  metallic  paper.    The  other  pendulum,  at  the 
corresponding  station,  carries  an  iron  pencil,  like- 
wise in  connection  with  the  line,  over  a  paper  pre- 
pared with  a  solution  of  the  yellow  cyanide  of  potas- 
sium.    The  electric  circuits  are  so  disposed,  that 
when  the  platinum  point  in  its  passage  over  the 
original  writing  touches  the  metallic  surface  of  the 
paper,   there  is  no  emission  of  current  along  the 
line ;   while,  on  the  other  hand,   when   the  point 
touches  the  insulating  ink,  an  emission  of  current 
takes  place,  and  the  iron  point  passing  at  the  other 
end  01  the  line  over  the  prepared  paper  leaves  on  it 
a  blue  mark.     The  movement  of  the  two  pendulums 
being  precisely  equal,  the  reproduction  of  the  dis- 
patch is  absolutely  exact. 

The  same  apparatus  has  been  made  to  transmit  por- 
traits executed  in  insulating  ink  upon  metallic  paper. 

An-to-matlc  Fire.  The  automatic  fire  or  ex- 
plosive mixture  of  the  Greeks  was  made  from  equal 
parts  of  sulphur,  saltpeter,  and  sulphide  of  antimony, 
finely  pulverized  ana  mixed  into  a  paste,  with  equal 


parts  of  the  juice  of  black  sycamore  and  liquid 
asphaltum,  a  little  quick-lime  being  added.  The 
rays  of  the  sun  would  set  it  on  fire.  —  I)uai»er. 

Au-to-mat'ic  Lamp.  A  lamp  useil  by  dentists 
in  the  operation  of  vulcanizing.  When  properly 
adjusted,  the  flow  of  gas  or  alcohol  is  arrested  by  a 
spring  cut-olf,  released  by  the  breaking  of  a  fusible 
alloy,  and  extinguishing  the  flame  when  the  heat 
reaches  a  point  slightly  above  that  required  to  fin- 
ish the  process  of  vulcanizing. 

Au-to-mat'ic  Mal'let  A  tool  used  by  denttsts 
in  plugging  teeth.  There  are  several  forms,  but 
they  agi-ee  in  the  deliver^'  of  a  blow  by  pressure  of 
the  tool  on  the  filling  of  the  tooth  cavity.  See 
Dental  Hammer. 

Au-to-mat'ic  Valve.  A  valve  operated  by  the 
fluid  in  progi-ess,  in  contradistinction  to  one  operated 
by  the  positive  action  of  a  part  of  the  machinery. 

Au-tom'a-ton.  A  machine  whose  motive- 
power  is  concealed  within  itself,  or,  as  the  term  is 
more  generally  understood,  a  macliine  which  im- 
itates the  actions  of  men  or  animals,  and,  being 
moved  by  clock-work  or  other  similar  instrumental- 
ity, appears  to  perfonii  certain  acts  by  its  own 
volition.  Among  the  most  remarkable  of  antiquity 
were  the  automatons  of  Hero  of  Alexandria,  who 
flourished  about  217  u.  c.  Thev  were  made  to  move, 
as  if  alive,  by  machinery  unaer  the  floor,  and  to 
utter  sounds  by  the  action  of  air  driven  by  water 
through  small  i)ipes,  or  by  means  of  air  rarefied 
by  heat.  His  works  are  extant  in  Gi-eek,  and  have 
been  frequently  translated.  They  contain  many 
curious  anticipations  of  modem  devices,  as  well  as 
many  curious  tricks  and  effects  no  doubt  intended 
as  a  part  of  the  machinery  of  the  priests  to  amuse 
the  speculative  and  astound  the  ignorant.  Archy- 
tis's  flying  dove  was  made  about  400  B,  c.  Friar 
Bacon's  si>eaking  head,  1264  A.  D.  An  automatic 
coach,  horaes  and  passengere,  was  made  by  Camus 
for  Louis  XIV.  when  a  child.  Vaucanson  made  an 
artificial  duck  which  quacked,  ate,  and  drank  ;  its 
food  undergoing  a  change  simulating  digestion. 
Vaucanson  also  constructed  a  flute-player,  1738. 
The  writing  automaton  was  a  ])antograph,  decep- 
tively worked  by  a  confederate,  1769.  The  autom- 
aton chess  -  player  was  also  a  deception,  lV69. 
Maelzel  made  a  tiaimpcter  in  1809.  An  automaton 
speaking  several  sentences  was  exhibited  in  London 
about  1810.     See  Brewster's  "Natural  Magic." 

The  speaking  machine  invented  by  a  Viennese, 
exhibitea  in  Europe  many  years  since,  and  lately  in 
this  country,  is  not  an  automaton,  but  is  played  by 
keys.  The  thorax  is  a  bellows,  and  the  sounds  are 
made  by  the  passage  of  air  past  reeds  which  simu- 
late the  larynx,  and  modulated  by  artificial  tongue, 
palate,  teeth,  and  lips. 

The  drawing  automaton  constructed  by  M.  Droz, 
of  the  Chaux  de  Fronds,  was  a  figure  of  a  man  the 
size  of  life,  operated  by  clock-work  and  springs,  and 
capable  of  executing  six  different  drawings.  It 
used  a  metallic  style,  and  drew  on  vellum.  The 
transitions  from  one  point  to  another  were  done  by 
lifting  the  style,  without  slurring.  It  is  fully 
described  in  Dr.  Hutton's  Mathematical  Dictionary. 

M.  Malliardet's  writing  automaton  executed  four 
pieces  of  writing  in  French  and  English.  It  was 
the  figure  of  a  boy  resting  uj)on  one  knee  and  draw- 
ing with  a  pen  upon  paper  laid  on  a  brass  tablet. 
The  writing  consisted  in  each  case  of  several  lines, 
and,  after  finishing  each  line,  the  figure  i-etumed  to 
the  beginning  of  the  line  to  dot  and  cross  the  let- 
ter. The  hand  has  two  horizontal  and  one  vertical 
motion  ;  the  down  strokes  of  the  pen  were  made 
relatively  thicker  by  an  increase  of  pressure. 
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Thtf  annexed  engraving  is  n  fac-simile  of  a  drawing  | 
executed  by  the  automaton  of  M.  Droz.  i 

Fig.  4o3. 


K. 


Cupi./. 

Au-tom'a-ton  Bal'ance.  A  nuK^hine  for  weigh- 
ing i»lan«'hct  or  coin,  automatically  sorting  tln' 
I»icces  into/*////  and  h'jhf  weight,  respectively.  See 
C'oiN-wKir.iiiNo  Maciiixi:. 

Au-tom'e-ter.  An  instniment  to  measure  the 
(quantity  of  nu)isture. 

Au'to-phon.  A  harn-l-orgjin,  the  tunes  of  which 
an*  pnMlui-ed  by  means  of  jwrforated  sheets  of  mill- 
lN)anl. 

Au'to-phyte  Rib'bon.  A  Swiss  riblwu  printed 
bv  zinc  i)lates  which  have  Im-imi  pro<Uice<l  by  the 
jiliotozinco  inxicrss  from  a  ival  lace  oiiginal. 

Au'to-type.  A  jihototypic  pi-ocess.  The  gel- 
atine is  whipiM'il  into  a  fmth  witli  wann  wat<'r  and 
sugar,  skimmed,  cinded,  cut  into  bloi.ks,  and  mixed 
with  the  pigments.  To  this  rreamy  tluid  the  sen- 
sitizing agiMit,  bichi'omate  of  jNttash,  Ls  adde<I,  antl 
the  liquid  is  conveye<l  to  a  trough  in  a  room  with 
orongi' -colored  curtiuns,  wheiv  a  traveling  sheet  of 
pajK-r  is  covered  on  one  side  with  the  eomiMmnd. 
The  tissue  with  its  coat  of  sensitive  varnish  is  tli^-n 
dried,  and  a  piece  of  the  nvpiiivd  size  is  exjx»»'d  to 
the  sun's  rays  in  connei'tion  with  a  coUo^lion  nega- 
tive obtained  in  the  onlinary  manner.  The  nM|uinMl 
time  having  elajiM-il,  the  tissue  is  taken  out  of  the 
cas4'  and  plung<Ml  into  coM  water  with  its  fatre 
tlownward-.  oii  a  jilate  of  glass,  metal,  or  another 
jtajNT,  coated  with  a  light  solution  of  gelatine  iind 
chnune  alum.  The  surfaces  having  united,  the 
whole  is  ])lungiMl  in  a  Kith  of  h«>t  water,  whrn  the 
jiarts  of  the  comi>osition  not  hanh'ne«l  by  the  action 
of  the  liirht  an*  tlis.solvrd,  and  the  pnjHT  slips  olf, 
the  t«uighi*r  ]mrts  n'Uiaining  attachm  to  the  plate, 
and  succi's>ive  rinsings  reujove  the  cloud  of  colon*d 
gi'latine  until  the  pictun*  is  free.  This  is  the  Swan 
jirocrss  of  ('«r /•/'*>«  Prinfiihj  (which  m'v). 

The  next  step  is  to  pnjKin'  the  ••]>late"  for  the 
print ing-prcs-*.  This  consists  of  a  mod<.'  of  m<mnt- 
iiig  the  carlKMi'piint  uiM)n  a  substnitum  of  similnr 
materiid  iKtckeil  by  a  gla^s  or  m<t;«llic  pbitr,  so  tluit 
the  pictun»  may  l>e  usi-d  as  a  jirintini;  suif:ire.  A 
mixtun*  of  gelatine,  albumen,  »n<l  bichromate  of 
]Mitash  is  mixed  and  fdteivd.  \  slnt-t  of  plate-glass 
al»out  half  an  incli  thick,  is  then  h'Veled  in  a  4lrying- 
1h>x,  wanned  u])  to  a  temiM-nUun*  (»f  !()(»  Fahn-nheit, 
and  coateil  vith  the  pn'uinition.  In  aNMit  two 
hours  the  first  emiting  is  dry.  The  second  coating 
consists  of  gtdatine,  albumen,  and  bichromat«'s,  witli 
the  addition  of  a  .small  (piantity  of  an  ab'oholic  so- 
lution of  rcsinous  gums  ;  to  this  is  ailded  a  sovju^m 


of  nitnite  of  silver  with  a  f«w  drops  of  s  aolBtioii 
taining  an  alkaline  iodide.  After  wmUiv(  oat  tke 
exc^'ssof  bichroiiiate  from  the  first  coftting,  tbc  Mcead 
pn*^mration  is  npulied  to  the  plate,  which  is  a|^ 
subjected  to  R  higii  temiierature  iu  the  drTU^^ba|, 
and  Ijecomes  thomughly  dr}'  and  ready  fur  osr  in  tvo 
or  thn»e  houn*.  The  tough  **  negative  "  film  is  thm 
laid  down  u|)on  the  filate-glass  of  the  i»n»ft4m*-fruir. 
and  the  plate,  now  completely  riMteu  with  a  M-mi- 
tive  surface,  is  laid  upon  it.  The  whole  is  expo«rU 
to  the  sunlight,  and  the  progress  of  the  urintinft  csa 
1m?  easily  a.scertained  by  looking  througn  the  j4at»- 
from  the  liack.  After  exjiosurp,  the  plates  are  »ell 
wiLshed  in  cold  water,  rinstnl  thoroughly,  is*! 
allowwl  to  diy  ;  they  are  then  ready  for  the'  jiik*. 
Sultsequent  o|H'rations  deiH.>nd  u]ton  two  ^nt[/^ 
truths  :  first,  that  the  gelutiuous  film  will  alfturt 
water ;  and,  secondly,  that  any  gn.-aity  niixttur 
of  the  nature  of  ])rinter's  ink,  or  any  pigmnt 
])re{tanMl  in  like  fa.shi<iii,  abhors  the  cuutaet  ul 
water,  and  absolutely  refus«»8  to  adhere  to  tbotr 
portions  of  the  plate  which  have  abfu»rl»t^l  that  tluid. 
The  su<'ce.s8  of  the  oiN>nition  does  not  df|iend  npoa 
the  ndief  of  the  plate,  but  on  the  faculty  of  p-Ia* 
tine  for  absorbing  water,  and  then,  as  a  mattrr  of 
course,  n'sisting  the  im]iosition  of  a  fatty  ink.  J?« 
IIi:li(»tyim:. 

Au'to-ty-pog'ra-phy.  Invented  by  Gtfsrpt 
Wallis,  London. 

Hy  this  method  drawings  arc  so  executed  that  thrr 
can  afterwards  Ik*  impressed  into  soft-metal  platea 
The  drawings  aiv  exetmted  preferably  on  selatiiM 
with  a  ]H>culiar  material  whicti  is  salieiit  ana  mtkn 
a  .sunken  impression  in  the  plate  affaintt  which  it  is 
diiven  by  ]iassing  lN*tween  a  {lair  oT  rollers. 

The  resulting  plate  is  printed  from  as  sa 
onlinary  co]>perpIate.  See  also  Molding  FftOM 
rF.niMiABi.K  Obji.i'Ts;  NATri:i:-piJiXTiNo. 

Aux-il'ia-ry  or  Feed'ing  En'gino.  Is  fittid 
to  su]»ply  tubular  Uulers  with  feetl-water  when  the 
large  engines  are  not  working  and  the  ordinary  feed- 
pumps  are  thenfon*  inactive. 

Auz-illa-ry  Screw.  A  screw  in  a  fnllr 
masted  vessel  ;  used  in  calms,  working  to  wintf- 
wanl,  or  in  emergencies.  It  is  so  rigged  as  to  be  un- 
hhip]M'd  when  not  in  use. 

A-vant'-fosse.  (FortifiaUion.)  A  ditch  at  the 
foot  of  the  glacis. 

A've-Ier.  A  machine  for  ridding  the  grains  of 
bc.rlev  of  their  atrm  or  arcJt.  A  HrMMELIXG- 
M.\(  lllNF.,  which  see. 

A-ven'tu-rine.  A  fancy  gloss  of  a  browniih 
color  with  p>ld-eo1or  s]H)ts,  produced  by  small 
fnignseiits  of  co]iper  and  iron  in  the  mass. 

A-ven'tu-rine  Glaas.  This  ornamental  glaa  is 
used  for  weights  and  ware,  the  filings  otmetsl 
giving  a  s^Ningletl  a))|M>arance  ;  in  imitation  of  a  le- 
iiplendent  vaiiety  i»f  felds]«r,  whose  color  arises  from 
imb((M(d  minute  lamellar  cr>*stal:>  of  oxide  of  iron. 

It  is  ]in'iian'd  by  fusing  together  for  12  hours  a 
mixtuiv  of  300  parts  poundeil  glass,  40  iiarta  cf 
c(i)])ir  scides,  SO  YiwXa  iron  scales,  and  cooling  the 
mixtun'  slowly. 

A-ver-un'oa-tor.  A  long  name  for  a  prunins- 
sbeiirs  with  a  long  bnndle,  to  which  the  fixed  bhSt 
is  attached  ;  the  movable  blade  is  0|H*rated  bj  ■ 
ciinl  and  reo]N>ned  by  a  spring.  It  makes  a  dlrav- 
rttt.     See  rj:i'NiN(;-MrK.\i:s. 

AwL     A  iKiinteil,  piennng  instrument  in  coa> 
moll  use  ami  of  gn-at  anti<)uity.     It  is  eridefttlr 
Ider  than  the  needle,  which  has  not  yet  supenedcd 


its  UM'.  though  it  ha<i  supplanted  it  in  ordinarr 
ing.     The  hiib's  which  coven^l  the  osier  frsoMirark 
of  the  coracle  of  the  ancient  Briton,  and  the  \uA 


AWL.  1 

bMk  which  coven  the  c&noe  frame  or  the  Chippctca 
ladian,  were  nnd  nv  Kwn  into  place  hy  means  iit 
mn  awl,  which  oneDB  the  way  Tor  th^  thong  or  deer' 
■inewt.  The  awl  is  referreit  to  in  Exoilus  xxi.  6, 
and  Deateronomy  xr.  17,  where  a  Hebrew  srrvnnt 
who  refused  to  leave  bia  mftater  when  hU  sixth  year 
of  bondage  was  «>mp]eted,  was  brought  to  the  door- 
post and  his  ear  bnreil  through  M'ith  an  awl,  after 
which  he  became  a  llave  for  life.  The  Egypt) 
•wl  of  the  time  of  Thothmes  ill.,  conteni[H>raiy 
with   Moses,   is  shovD   in   a   Theban   tomb.     *"' 


pointed  ii 


t  the  pal 
a  needle  in  tliii,  that  one  is  attsclii^ 
die  and  is  retracted,  while  the  other  uAssea  through 
the  article  and  carries  the  thread  which  is  attach™* 
to  it. 
Tbe  sewing-machine  needle,  so  called,  is  really 
awl,   except 


that 
small  class  where  thi 

tacheU  thread  are  driv 
en  through  the  fabric, 
'  '  running 


nuUnt-frtdUM 


(Sm 


th'i 


riales's,  and  others). 
In  many  kinds  of  gooils 
and  materials  it  would  seem  go  much  betti't  to  have 
the  awl  provided  with  an  eye  near  the  end,  that  it 
is  aingalar  it  did  not  come  into  general  use  for  sew- 
ing machines  many  years  back.  The  idea  was  not 
new,  for  in  the  needles  used  in  packing  hampers  (i, 
fta.  454)  the  eye  was  placed  near  the  point  as  in  a 
bodkin,  6,  and  the  twine  was  pushed  through  be- 
tween the  meshes  of  the  lid  and  the  basket,  so 
that  it  could  he  grasped  by  the  hand  without  push- 
ing the  needle  clear  through.  The  uphalstery  nee- 
dle and  thatching-needle  are  ancient  and  eye.) mint' 'd. 
The  e;e-poiuted  needle  was  one  of  the  principal 
claims  in  the  patent  of  Klias  Howe,  Jr.,  which  netted 
him  so  Urge  a  fortane,  and  which,  originally  granted 
in  1S4S,  was  made  by  an  extension  to  lost  to  18(17. 
Awls  vary  in  shape 
Ilf  ■  *W.  with     the    pnrposes    for 

which  they  are  intended, 
The  round  awl  taperi'd  to 
a  point,  a,  is  llse<l  for  a 
_  marker  or  scratch-awl. 
:  awl  of  a  diamond 
shape,  b,  is  nspd  hy  har- 
ness-makers to  form  an 
opening  for  the  needles 
which  carry  the  threads. 
The  roand-shankcil,  licnt- 
ended  awl,  c,  is  useil  by 
shoemakers  to  make  a 
<;urve<l  channel,  which  is 
followed  by  the  brialle 
JbIi.  foniiing  the  point  of  the 

wax-end.     The  brad-awl, 
d,  is  used  hy  carpenters  to  form  an  opening  for  brads, 
etc     It   has  a  cylindrical  shank,   shan>ened   to  a 
chisel -eilge 
t\g.  tSS.  at   the   end. 


7 


The    awl    . 


Stwini-AKil.  srtimre,    and 

sharp  on  all 

four  edges ;  its  shape  renders  it  less  liable  to  split  the 

The  sewing-awl  (Fig.  456)  is  used  by  workers  in 
leather. 

The  p«^ging-awt  is  straight,  and  is  strong  enough 


*3  AWNING. 

to  drive  into  wood.  The  ferrule  on  the  nrWT 
end  of  the  handle  is  pravidad  with  a  hoi 
low  shank  niade  gi|uare.  On  the  out 
side  of  the  shank  is  a  screw-thread  ovei 
which  screws  a  rap  having  a  hole  foi 
the  insertion  of  the  awl.  The  Hange  ol 
the  awl  is  nippeil  between  the  cap  and  ^ 
head  at  the  ferrule  and  firmly  secured 

In  one  form  of  iiegging-awl  the  smkel 
gripping  the  awl  is  surrounded  by  a 
sleeve,  which  is  projected  hy  a  spiral 
spring  within  the  handle,  so  ae  to  assist 
in  extracting  the  awl  by  pressing  upon 
the  leather. 

A  convenient  kit  of  small  tools  in 
closed  in  a  handle  is  shown  in  Fig.  45S. 
The  serrated  shnnk  of  either  tool  is 
clasiied  in  tlie  gripper  as  the  latter  is 
screwed  into  the  socket,  A  receptacle  ntrmf-Aiil. 
in  the  large  end  holds  the  tools. 

The  awl-handle  in  Fig  459  is  a  locking  pliers, 
whose  jaws  are  adapted  to  hold  either  of  the  tools  ; 
those  not  in  use  are 
inclosed  in   the   hot-  n|.  463. 

low  handle  when  the 
latter  is  closed.  A 
boss  on  the  end  of  the 
handle  forms  a  ham- 
fi?ui 


1   elevation, 


In  Fi^460  the  eye- 
pointed  awl  introduces  the  thread,  which  ia 
a  spool  concealed  within  the  handle. 


Laalnf'Aitl. 


Aini'«r.  A  machine  for  taking  olf  the  aveb  or 
ntm,.  of  barley.     See  HiTStMEi.iSR-MACHiME. 

Aim'tng,  A  shield  or  shade  for  ]>rotection  from 
the  rays  of  the  snn  ;  usually  attached  to  baildings, 
and  especially  to  protect  store-fronts  and  add  to  the 


against  the  building  and  upon  posts  at  the  curb,  need 
hardly  be  described.  The  canvas  is  tacked  to  a 
toller  and  is  furliil  by  means  of  a  running  rope, 
being  protected,  when  furled,  by  a  pent-roof  on  the 
wall  of  the  building. 

So  far  as  ingenuity  has  been  exercised  npon  this 
subject  it  bos  gimerally  been  ll|H)n  motles  of  lower- 
ing and  winding,  having  especial  reference  to  shail- 
ing  sidewalks  and  show-windows.  Some  devices, 
lipwever,  have  been  intended  for  window-shades,  and 
are  modified  in  shape  and  mode  of  operation  to  suit 
their  location. 

Awiiiugs  of  linen  were  flrst  used  by  the  Romans 
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Hill;  tliiHi 


w^-/ 


in  tlie  llii'Btflr,  vhva  (j.  (.'atnlua  ilnlicBtiil  the 
TFin|>li-  <if  Jumter,  b.  f.  09.  Aftw  tliin,  U-ntuliu 
SpiiillHT  ill  mill  III  liiitT  lin>t  iiitHHluvnl  niltmi  owu- 
ltw<  in  Ihi'  tliMit(-r  at  thn  A]Ki11liintiuli  Cmiim,  July 
0,  p.  c.  US;  tbi'}-  wit<-  nil,  yclloH-,  ami  iiuii-f;iiiv. 
Ily  Mid  by,  ('ufwr  tlir  llii'tatiir  i-ovi'ivil  with  nnn- 
llig!i  (III'  triiolf  ItiiliiHii  Fiiiiiiii,  unil  lliv  Sju-nil  Wny, 
II  Iiis  im'ii  IiiHw  In  Ihc  HMiiit  of  llii- <'ii|a1uliit>' 

iii'lrrful   tlian    tlii>  {{liuliittiiriiil  vxfiiliiliiiii 
ilHi'ir.     Arti-rwnnl,  witlmul  i-xliiliilini;  Runu-a,  Har-  > 

<-l-|luil,  tlll>  NOD  uf  OctUVfH,  KJStcr  (if  AllKUOtllll,  Wlll'tl  ' 

lit'  wnv  imIIIc  aud  liU  iiiii'lp  iimsiil  i1ii>  clfi-i-uth  tlnw,  I 

nil  tlio  .In-  ln-fim-  till-  Kaliiiilx  <if  I 

Flg.Wl.  AiipiM,  .Inly  31.  23  li.  r..  jir..-  , 

r'-"'    "1      tiiti.l  llir'  F'..niiii  from lln-  raja  of '  tliei 

i,  '  I  till'  HUH,  IliBt  till-  {iHO|ili>  i-Di;nfiiil  lliL' 
iiilH  iiiiKlit  Htaiid  vidi  Iriw  I 
itijiiry  III  tlifir  Ih'mIiIi.  I'liny 
"  Wliat  n  oliiingr  from 
m-rs  IhHt  iirrviiiliil  audit : 
■   '■ -,  will)  ihiHiiclit 


Hint  till-  Foruni  hlniulil 
utiTivi'il  with  I'altni]!* : " 

Til.-  ii«iiii'i({»  <-xi.-iidiKl.  liV  tlip 
lid  or  mix-H.  iivi'r  till-  iuii]diitlii-a- 
tiT  c>r  tli<-  KliilH-iiir  N'l-ni,  wcii' 
Ivi'd  »i;iin-  liki-  tlir  Iichvciih,  Mill 
li.T.|imij.'lid  Willi  sliiin.  Till'  iilri- 
nut.  i>r  luill  ol  itudi.'ii.'.-.  of  tin- 
Ituiiuili  liiiilHii,  luxl  ail  o|H'iiiiif; 
ill  lilt'  iiiiiMli-.  wliii'h  mis  iinyml 
III  HuiiiTiirr  wiib  a  nil  awiiiif;. 

In  Kift-l'll  tlii'iiwulu|;iiinJIM 
I  Klmft  huviiif;  [fmiaiunil  ImirinicB  in  tlii>  Iwx 
aKsiLiiii-H  ail  unliitci-luial  fiaiii  in  tlu'  rtltuli- 
Intun-  of  llii-  »lui]i- 


Flg  M^ 


Til.!  Ii.ii> 

wiiiiiu  i.H  riL-< 

E<iiil»r.n-hi. 
»h"ii  .-lo^'.t.  hmr 
till'  aivhidiivi',  l>ii' 
nliii'U  switiHH  (i|H-i 
wb>'ti  till'  HWiiiiift  ii 
utiriiiiiil    fruiii    till 


sujiiairtiil  by 


aiKilhir,    iiK'h   |>la1f 
whii'li  an-  Bllai-Biil  In  lIu-  Iiiwi 
iiinlinli-lv  aloivi'  it.   Till-  i>lali- 
|;Ki>hi>'ban-..|>.mtiil  l-v  hi 
'  I-  mill  r.ilil  lb-  ]diil<-H.'i>i' 


lufq^lc-nri't  iiiUK,  tmi'i-si  injf 
aiilajn-  tiiiitrt.  Tlii'  njipi^ 
'       of   tlir   avniiig   is 

,.  „  1  till  a  inller  njH'nitnl 

iml  tbi-  liila»- ,  l>y  a  ctinl ;  it  is  bi-ld  by  » 
■r  111.-  Kti.n-  I  (wwl,  tn  kii-])  till-  raiil-ui 
As  till-  awn- 1  Ktrcliliiil.  Tb<-  »|>ira1 
iiiwiliiks  tbi'  KlaiiiK  ai-tH  tu  k(vp  tbe 
'X-n'l"-  '■uilii  """  i-xti-ndiil. 
•-  n>lli-r,  ami  V'xg.  liJ.'i  hIiowm  frunt 
I's  ih>'  1ul'an^  and  Iaiii>ni1  Milr-slalii, 
itliiiu-  ft'liii-h  Hliili-  uiii!  Ii-nrath 

Vig.   4<i2   till-    llip  "ibi'r,  U-iiificoliliiN-tnl 
Hi.'     ..L«i..d   ii^ihir  by  j-Iat™  with 
biiiiliil  hiuiIh,  nbii'h  tcvrk 
ill  ultiltnl  ]>lat«>  ntliliil  ua 
till-  ai^Mi'iit  idain. 
-        -iid-Klals    n'Oftl 


iillcl   U-lu'11-ii  t.iii'lii, 
1  ..r  lb.'  |dat^  im- 


firi-.'! 


.  ilislnid  ib.'i 


,n-llii4«.  t<i'  liki'lb<'fi>1ilini:i<urti>i>fn 


into 


W  )«K 


II  tbi-  Lmv-rr  iiwniiiK  <<a.'b  ■AM  i.f  ihi-  awniiiK  i^ 
[livuti-il  ill  till-  nifliT,  ami  ii  ii-iiiiiH-ti'd  1-r  I'hilik-arni- 
III  a  lar  wliiili  it  i>|i>'niliil  h\  n.tik  «■  a-*  I"  a.t,  liki 
^  Vi-nrlian  ibiitlpr.  ii)kiii  all  tin-  sU\-  .iiiiiillaii.i>ii>1i 

tiuKadilTiiinliirn-nii'tnl  liiilit  i-.  .iii.t  tb-'  sn.n-. 

In  amiibi-r  fimii  ibe  lii-l.i  U'-l.-n  sluts  i.|  tf,i 
awiiliiu  f»ld  i>v<-r  i-ai'b  i-lliiT  lik.-  tli.-  U:i\.>  .•{  a  Tan. 
Thv  >1iit>  an'  HnaiiK''<l   "ii  a   MiilaMi'   riaiw,  ami 


aniis.ii.snbi'ii.'Ia^'.l. 

jLxe.   A  i'li»|>)>ini:  and 
frlliiiK  tiNil.     It  lias  a:i  i-vi-  bv  wbiih  it  i*  «tt«'M 
In  till-  bi'Uv.    Till-  111)?-  is  in  tlir  plant  of  tbe  nnp 
ut  llip  (•xil ;  it  tbi-ri-iii  dilf-rs  from  the  adar. 

riiiiy.  ub-i  »n.t.'  al-'nl  A.  i>.  SO,  Mt  b<m«d  to 
-lui-  nil  iiiv.iii.ir  for  i-virytliin|[,  anil  urribrd  tbr 
"  I'dalus,  of  Athnw,  ikdM 


ViW 


It 


h..i 


AXE.  1' 

when  Oeropi^  three  hundred  yeara  liefoif,  rorsskinR 
Egypt  lUid  WvinR  civilization  hehind  hiin,  lundt'd 
in  (iniece,  he  had  axes  wherewith  -to  clear  n  sjKit 
for  the  village  he  founded. 

About  the  year  1093  r.  c.  we  read  that  the  He- 
brewH  went  to  Philiatia  "  to  iliarpen  ererj'  man  hja 
uce  "  <1  Samuel  liii.  20) ;  and  about  893  d.  c.  "  tlip 
aze.head  fell  into  the  water"  while  the  man  was 
chopping  [2  Kings  »i.  5).  Provioua  to  thene  two 
latter  datM,  and  two  hundre<l  yean  before  the  time 
of  Dndnlua,  we  find  that  the  Mosaic  law,  U51  B.  c, 
had  anticiiiated  the  following  snpiHued  case  :  — 

"Aa  when  a  man  gocth  into  the  wooil  with  his 
neighbor  to  hew  wtK)d,  and  liui  hand  fetelu'th  u 
■true  with  the  axe  to  cut  down  the  true,  and  the 
head  [Hebrew,  iron]  elippetli  from  the  helve,  and 
Ugbtetb  upon  hia  neighbor  that  he  die,  he  shall  flee 


"  against  the  rruit-tlws  ot  a  besieged  eity, 
1451  B.  c.  Later,  ao  vnlnable  was  skill  iu  the  use 
of  this  tool,  we  learn  that  "  aiiian  was  famous 
according  as  he  had  lifted  U])  axes  upon  the  thjek 
trees"  (Psalms  Ixiiv.  5). 

The  BKe  has  a  eutting  edge  of  steel  attached  to  a 
wTODsht-iron  head,  which  has  an  eye  parallel  to  the 
chord  of  the  curveil  cutting  edge.  It  la  found 
among  all  nations  who  luive  the  material  and  akill 
for  ita  manufacture,  the  subatantial  funn  having 
descended  from  the  stone  age,  when  a  withe  or 
elastic  handle  tits  bent  around 
rif .  4IIB.  aeircular  depression  on  the  head, 

•  and  the  edgi-  was  sliarpened  to 
oak,   and   was  exhamed   from 
beneath  the  site  once  occupied 
by  an  ancient  ehureh.   Tliwaxe 
PrimiiinAx:        is  exactly  like  a  number  which 
have  Iwen  recovered  from  the 
iDounda  and  fields  of  the  West.      It  is  the  sajuu 
WMDon  termed  a  cell  by  archieolo^sts. 

The  axes,  fasces,  trampets,  sacrifici's,  divination, 
and  music  of  the  Itotiians  were  introdueed  from  the 
EtrnriaiiB.  Auger  and  oniele  still  exist  in  the  land 
of  their  adoption. 

The  menUon  of  the  axe  (df.»ii)  orcura  frequently 
in  Greek  authors.  A  erooked  one  for  sliipbuilderH, 
and  a  double.bladed  one  for  a  weapon,  ore  also 
mentioned.  The  Knglish  word  alaU  for  an  axe- 
helve  is  derived  from  the  Greek. 

The  Ronian  6i>cn»«  was  a  doubh'.bladed  axe 
with  the  eye  in  the  center,  like  some  of  our  modem 
onea.     See  Doi'ble-iiittbd  Axr. 

The  Egyptian  axe  was  of  iron,  steel,  or  bronze ; 
(he  color  srenu  to  indicate  the  former  metal  in  some 
eases,  but  it  was  generally  of  bronze.  The  handle 
was  split  to  receive  the  blade,  which  was  secured  by 
branie  pins  and  leather  thongs.  It  was  used  as  a 
wnpon  m  felling  timber,  sliivering  gate«  •" 

fW     


its  material  would  bear,  i 
I  cording  to  the  means  at 
1  fbr dressing  it ;  asinthen 


I  chippini 
I  hatchet. 


The  ai^comjianyiug  cut  repre- 
lents  a  stone  axu  of  liighiy  pol- 
'  iahed,  dark  gri-eiiatone.  found 
within  a  primitive  canoe,  at  a 
depth  of  -25  feet  below  the  Mr- 
foceotthegrouiid,  in  the  Valley 
of  the  Clvde,   Scotland.     The 


the  llritish  Museum. 
The  blade  is  of 
bronze,  13^  inches 
long  and  2^  iiicliea 
broad.      It  is  M>cured 

tiibc  of  the  aume 
mi'tat.  The  tube  was 
ada]>ted  to  contain  a 
wooden  handle. 

The  other  figures 
are  of  ax.-a  from 
ThelK-a. 

The  Peruiian  axes, 
chisels,  knives,  and 
awls  were  made  of  an 
alloy  pf  copper 


tin.      The 


I    of 


«  its  ahoWB  three  £{ 
onged  to  Solt'a 


,   The  larger 


their  sxi'S  were  alwut 
the  tame  shape  as 
oDr«,  but  Ihe  heails 
were  inserteil  in  the 
handle  instead  of  the 
handle  in  the  axe- 
head.  Iron  was  un- 
known among  them. 
Tin,  added  in  certain 
proportions  tothe  cop- 
per, gives  it  the  hard- 
ncsKof  steel.  SeeAL- 

Copper  axes  with 
single     and      double  ^ypUa*  Aza  ( nrba). 

bitB  have  been  found 

in   a  tumnltu  near   Chilhcotbe,    Ohio.      A    smalt 
hole   through    the   middle  of   (he   two-edged   axe 
indicates  that  it  whs  secured  to  the  helve  by  lashing. 
¥lf.  468.  Fig.  «e. 


^ypiiaitAxa.  The  single .bitte<l  nxe  is  solid  and 
welt  hominen^.  and  weighs  two 
pounds  five  ounces.  It  is  seven  inches  long  and 
five  broad  at  the  cutting  edge,  having  an  averajje 
thickness  of  two  fifths  of  an  inch.  Its  edge  is 
slightly  curved,  after  the  monner  of  modiTn  ax™, 
and  it'is1>ev<-Ied  from  both  sides.  Copper  chisels, 
gravers,  etc, ,  are  also  found  in  the  American  mounds. 
Lnblmrk  states  that  the  bronze  o^ies,  of  the  ages 
when  that  mrtal  predominated,  were  all  destitute  of 
eyes  for  the  handles. 

The  following  are  various  kinds  of  axes  :  — 


Rarking.axe. 

fhip.axe. 

Doublcbitted 

Itrickaxe. 

Felling-axe. 

GruhMng-axe. 

Cavil. 

Halbetd. 

Hund-mi.-. 

HM<:hft. 
J.-.l.linK-» 


Hlatr.Hie. 
RUinc-RXF. 
Tunmhawk. 


r  ftl|>limbetii'al  [ilares  in  the  bodjr 


Her  th<-»-  iu  lb> 
or  tlip  work. 

T)ii-/r/fi'H9-uv  of  thu  irtilli-ry  it  of  the  following 


l^mRth. 
Wi<ltli  dT  lop, 
•■       •'  nlK.-, 

Tlii'kiiPM X  top 


Wrlglit, 

In  tbr  nKMt  ni'M 


6  iwiiikIk. 

[nwrw  for  mukinit  mxn>,  liam 
mrrni  wr-iroii  i«  n<-iil>->l  to  a  rvil  hmt,  cut  olf  thr 
mpiiiile  ti'tiiith,  awl  lluf  ryr,  wliii'h-iM  tu  nii'ivc  tho 
h iiiaii',  imiKhnl  tlirmiKh  H.  It  U  llii-n  tvlmlml 
anil  i>rr<Mnt  U-twrrii  ii>n<>av>-  iljni  until  It  amniiiiri 
lh<>  ]>m]>iT  i>lui|>r.  It  is  now  h«tnl  anil  sroovnl 
U[ii>ii  the  ii)kh  to  m'vivK  ihr  pirn  of  ■tivlwbicli 
fiinni  titr  nbnr^i  rtYgr.  To  mnki-  tlie  aire]  wlhrrr  to 
tltfiroii,  Imrax  in  iM.-i<.  ThMa.-tiiaii  a  swp  to  ilnn 
thK  mi-till  inoT-t'T  tlixt  iW  jwrtM  iiuy  wUii-rf^.  At  a 
whitf  hrat  it  i«  wi-l<lnl  atiil  dnwii  uit  to  a  )>n>jii  r 
(■<l-^  hv  tTip'huiiiiiiiTi.  Thi-  iii>xt  ]irui'i>vi  is  Imnmii  r 
iii){HilT't)ii>  (mil  l>v  haiiil,  ivtoriliic  (In-  »1ib|i»  lort  in 
dtawiuK  lint  ;  it  HtbrD  (trminil,  loGinna  linr-r  <il;^ 
AfUrwanU  it  ix  KMunil  upon  Hnrr  Htonri,  and  niailr 
R«]y  for  llif  t<«i[irr>-r.  Thr  an-  in 
•  rvrolvini;  wIutI  in  a  fumw  nvrt 
at  a  pii-u1iar  ml  hnt.  It  h  roolnt . 
wit  Mn'l  tr^\i  natiT,  ami  tlu-n  trm- 
IB'n-il  in  HnotliiT  funuuv,  wliMV 
tli<!  hnit  ix  IVf{llbiti-d  bv  ■  llirr- 
■iKiini-trr.  It  in  thi'n  inliMlml  to  a 
kixh  linixli,  vliirli  wilt  thnw  frnr 
Haw  anil  cntiMf  it  tu  rriait  runt,  ft 
it  thru  i>tanii>i'<l.  aii'l  thv  lii-ml  hlnk- 
rnnl  wiili  a  tnixtnn-  of  turiH'ntiiir 
nnil  ax{<h:illiirn. 

Axis  liiiT.-  lin-n  tn^cl"  iMfitv .if  imii 
Biirl  [nrlly  of  ulr.-l,  or  of  ililTi-nnt 
i|il;ililii's  i<r  Kti-<'1,  liv  iiouriiiK  into  a 
■noM  lir^t  nn<-  of  tlirsi-  iin-tBU  ill  ii 
ma'Avn  itat-',  uikI  tli-n  Ibr  <it  brr  iiK-tal, 
tliiiK  i>iii>iT<iilii>K  «-l<liii^.  The  Htn-t 
(MTliiin  iii-4>t  iliirk  in  th<-  tint  \>\<ui', 


trausvcTv  sprtion,  U 

n  two  jiiniii,  which  itr  hol- 

to  fonii  the  cjr,  anil  have  a  

niBtrhin^  tirwl  atiil  gruovi-  to  lit 
thr  iiortions  togrthrr.     The  tianarrne  atction 
173)  hIiuws  the  ahape  of  an  axr  v-thont  the 
«hi<  h  i«  aiihaeiiufiitly  inirrted  into  the  BOtel 


ni.4T4. 


ttuml   hy  wrlding. 
rif  iTS. 


Thr  liifun'Htril  nlf{Mof  tlwatMl  hit  ta 


I  now  liUHR  uinn    (Fif;  474)an  irnvrtMlintoa  acaif  ont^kMiiTC 
a  m*ll  roal-fipr,     stork,  whi.h  i«  I" 


I.  r.Jlff, 


P'.l    Ix' 


<r  fiirKTil  with  Ihr  liuii 


Th. 


W  ihr  hi'.  ,       

ln*<-rtiii|{  4  st-i4  Ml  iu  thr-  rli-ft  h^i-/  i^  known  a*  |      In  thr  nxr-niakiiift  inarhinr  (FIk.  47S>  •  a 
Mf^iai.  mill  thii*  an- nx<«  n-titti'l  w)H>n  tli" »]<l  h'^il  I  iliiii  iirr  nmnciil  in  thr  linl  heneatk and 

inwonhvofMKh  rr|iuir.  m-ntintc  hliik  nliovr.     Tliry  cat  off  tba  - 

Vie,.  *'<■  ^Ix'*^  "O  "x>'  «ith  n  hi-Hil  of  iron,  rail  Ihr  axi-hi-H.!,  and  iiliaiir  and  weld  U  * 

into  anit  uMUirl  n  Ktn-1  HU  i>n'rion>lv  in«-rtril  in  hi-Id  litwi-n  thr  tliiH  In'  ineana  of  • 

thr  tivil-l.       I'll''  *\.-  in  thi-D  llni<h»I  ati'd  dmunl.  hnniU  of  till-  iittrnilonl.      At  tbe  m' 

Thi-  iixr  iKii;.  4711  in  miwlr  by  [mnrlnK  »! 
a  rnii-ililr  into  .i  iiH'hl.  a  riifi'  inuiiitaiuiii;;  tl 
of  Ihr  ryr. 

Iti  Vifi.  47'J  thr  xli-rl  in  Ivnt  ami  tamml  nronnd  IIh-  niiw-liiiir  to  another,  ai 

Ihr  nine  of  thr  iron   jmrtiiiu  to  whii-h  It  in  wrldr-l,  rrmivr  Mows. 
inilmil  of   li'lii!-  in-oTtol  in  tlir  i-|ilit  nl|{r  of  thr        FiR. 

ThrTo'iitii'ilii-!  Miink.  from  wliirh  axr  lir^uta  may  |  ili.-». 


K  HirrI  from    in  ■  pnnrh  tor  Irimintiis  the  rye  ua^  ■ 
;;  th-'  nhajir  '■  wilb  miituMr  ilirH  fur  trimming  iha  kba. 

'  unih-r  tii-utmi-nt  in  nvivnl  frvaiaa*  ep         * 


e-heail. 


ir  deficii 


Xuhijujbr  matimg  Jxa- 


In  this  illuatration,  Fif;.  1  is  n  frout  eUrntion  ; 

S.  2  U  a  side  view  of  the  dies  p  p,  and  Figs.  3 
t  are  sections  of  the  dies.  Fig.  5  U  the  iron 
bUnk.  Figs.  6,  7,  and  8  are  the  shaprs  it  sueces- 
■ively  assiini2a  na  it  cornea  from  between  the  rollur- 
dies  e  e  and  ji  p,  and  tlie  bending  sppanttiia  z  i  t. 
The  dies,  by  auccetisive  operations,  give  it  the  pro[>er 
(h>p(t  on  both  sides  ;  it  la  then  plaued  on  the  upper 
faee  of  the /ormer,  which  comtapoiidB  to  the  inner 
•Dibce  of  the  eye.  The  liead  is  gripped  by  the  jaw, 
which  is  depressed  by  a  treadle  ;  the  carriage  ia  de- 
preased  by  the  ctank-rod,  and  the  rollers  z  z  bring 
the  iroD  to  shape. 

In  the  machuie  (Fig.  477)  the  axe-heads  are  Doanu- 

Fl|.4n. 


Mch  operation,  between  dies  or  Hwagea 
quired  shape  projecting  from  the  fane  of  the  rolla 
In  which  they  are  set,  so  that  the  axe-hcail  can  be 
iiuerted  and  withdrawn  without  eomind  in  eontact 
with  the  rolls  ;  the  adjustable  guide  if  ia  either  at- 
tached to  the  dies  or  separate  therefrom,  for  the  piir- 
piNe  (if  cpplyiDg  the  pressure  necessary  to  form  the 


of  the  axe-head,  thus  »  ... 

formity  in  the  two  siilea  thereof,  and 
enabling  axes  of  various  sizes  to  be  made 
from  the  aame  dies  by  simply  adjusting  the 
disljLnce  of  the  roll?  and  the  gage. 

In  another  ma- 
chine the  end  of  Fig- 178. 
a  heated   bar  Is  (— (>     n 
inserted  into  the      ,A. 
machine;    the      ^1 
blank    eut    off; 
the  eye  panelled    ] 
by  oval  punches,     ' 
Fia.  1  while  the  blank 
is  held  and  com- 
pressed   by    the 
movable  sections    | 
of    the  die-box, 
one  of  whose  aides 
is  sharp-edged  lo 
open   the   blank 
for  the  insertion 
of  the  steel  bit. 

Fig.  47tJ  splits 
and  opens  a  long 

bar,  so  tliat  it  may  be  cut 

up  into  axe-blanks  ready 

to   receive   the   steel    bit.  Ajx-OanJi  MuJtitu. 

The  upper  part  of  the  li«- 

ure  shows  two  runs  of  rolls,  one  for  rounding  and  the 

other  for  splitting.      The  lower  figure  shows  the 

split  blank  A,   ''   ''    ' 


to  be  closed 

t>y  tKe  blacksmith  upon 
the  steel  bit  which  is  in- 
serted between  them  while 
llje  parts  are  at  a  weldinK 

The  axe  is  usually  fas- 
tened to  its  helve  by 
wedging  the  latter  tightly 
'     the  eye,  splitting  the 

1   of   the  helve   for  that 


Fig.  4:8. 


Aaa-Hdti  ftulmng. 
purpose. 


The  eye  is  peculiarly  shaped   in      „  .       _ 

edge  being  rounded,  and  the  helve  of  corresponding 
shape  is  driven  upon  it  by  a  wedge  at  the  back. 

In  Fig.  480  the  helve  has  a  metallic  strap  secured 
on  the  end,  and  this  fits  between  wedges  in  the  eye. 
A  bolt  passes  through  a  cap-piece,  and  extendi 
through  the  strap  and  into  the  helves.  A  wrench 
tightens  the  bolt. 
Tig.  481  shows  a  metallic  cap  for  the  hand-hold 


Fi|.4e0. 


ng.  lai. 


of  axes.  It  is  secured  by  a  dowel-pin,  which  pene- 
trates the  helve,  and  a  tenon  on  the  latter,  which 
ent'Ts  a  wicket  in  the  cap  and  is  wedgeii  therein. 

Fig.  482  shows  an  axe-leating  machine.     The  Bxa 
to  be  tested  is  slipped  upon  the  bar  C,  towards  tb« 


AXIS. 


198 


AXLE. 


Fig.  482. 


Ajf-  Trsier. 


son-etl  by  metal  (nee  Skeinm),  and  the  azie-trae  itaetf 
rt>c4^ivc8  8tra])8  and  bands,  secured  by  <'li|M  and 
boltti,  for  the  sanie  purpofte.  Pliny,  a.  u.  79.  moa- 
iiiends  ash,  oak,  and  elm  for  the  nmnnfaL'tare  of 
axle-trees.     See  Cauriaor,  CllAUluT,  Wagon*. 


Kis.  488. 


CompoMMd  Axle, 

The  arms  of  the  compound  truss-axle  ( Fi;;.  4^3i  a.** 
eacli  made  in  two  )mrts  with  an  inter^'euiu^  oil*>ji««^. 
One  of  the  |>artH  is  placed  edgewise,  vertu-ally.  au>i 
the  other  flatwise,  horizontally  ;  the  two  l^'v*'^ 
united  by  collars,  which  fonn  butting-rinsts  and  by 
screw-nuts,  which  latter  also  secure  the  liubt  iuto 
the  axles. 

In  Fig.  484  each  end  of  the  wooden  azle-tivr  liu  « 
cust-metal  slct^ve,  on  the  outer  end  of  whi'h  ii 
a  iM)lygonally  sha]M*d  receH.H,  for  a  finiahed  m^talliL- 
spindle,  whom*  shank  S4.*rews  into  the  end  of  tbf 
axle-tree.  A  collar  on  th(^  j^pindh*  abuts  U|a»n  tbf 
end  of  the  sleeve  and  holds  it  in  place.  A  cap 
scn^WH  on  the  sh'evi>,  und  its  llange  projects  into  s 
face-groove  on  the  inner  end  of  the  hub.     A  siuiilar 
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stamlard  Ji,  until  it  fits  tightly.     Tho  giigc-plate  E 

is  then  allowed  to  tlcHi-cnd  n|»on  the  cdgt^  of  the  axe 

/>,  when,  by  placing  the  cy**  over  the  slot, 

the  slightest  variation  fmni  tnitli  may  l)e  Fig-  484. 

detected. 

Ax'is.  A  mathematical  tenn.  Sih! 
Axi.K. 

Az'le.  1.  {Mitch inrnt.)  A  shaft  or 
roil  on  which  a  pulley,  dnini,  or  wheel 
is  placed.  r" 

Axles  in  machinery  an*  known  as  Lirr    V 
axles  when  eonununicat  iug  |M>wer ;  as  /irad 
or  iUimi  axles  when  running,  but  inetfec-    i- 
tive,ti'ni|K)rarily  or  otherwisr. 

iioIIiHf  axles ari>  tubular,  as  their  name 
indicates.  Thi-y  h'conie  .vAvfv-jixles  when 
the  tulv  is  occupietl  by  a  ro«l  or  tnlv 
fonniiig  a  /iiv  or  tf^'tul  axle,  or  a  lixtnl 
axis,  us  the  cise  iiiav  Im>. 

1.  ( IV/iiV/i-.*.\  The  transverse  bar  IxMicath  a  vehi- 
cle, ujH>n  wlnwe  ends  the  wheels  aiv  places!. 

In  the  C'Trr;Vf;/.--a\le  the  wheels  n>tate  on  the 
sxle-spin\lle,  the  axle-tive  U-ing  n'lativcly  lixeil. 

In  the  rtrr-a\b'  the  wheels  an*  fast  to  the  axle, 
which  n»tates  then'with.  The  axle  has  l>earings  in 
Utxes.      See  (Vvii.VXI.K. 

rarri;ig<*  and  wagiMi  axles  an*  niaile  tubular  for 
stn'ugth  und  light nr<«  :  tubular  axles  an*  made 
fnun  Welded  in»ii  pij^'s  sn«'b  a',  are  u«.  'l  for  water 
rtuilga^.  Theend'«an*<lrawnti»ala|»«-i  for  ihespiuilles, 
A  buttiiig-riug  i>  ib'-n  weM-'il  on.  and  the  finl  titte.l 
with  a  plug  on  ^\hi•'h  a  tbn-aii  is  i-ii;  f..r  thi*  nut. 
llolK»w  axles  {lie  aK*  niaili'  by  taking  two  swaiired  the  ]».irtsof  th« 
hidlow  poitions  aiiil  ^eMing  them  ti>gcther.  Si'(>  diviilt-d  axb 
pitents  of  I.i'wIh.  1>71.  l>r*-*. 

.V  iiii'iii'f  a\K'  is  one  wliifb  is  biM'i'teil  at  its  miil- 
IiMigth  ;  till'  j»iirt.s  U'ing  lOUplM  or  others i^'.  a>  the 
cast*  may  N*. 

The   claims   tii   antiipiity  of  tbi<   bi:;bly  u<«<-rul 
|KM'tio!i  of  the  r.irri.tgi*  do  not  atlitiii  niii«  b  n>i>ni  for 
enlargemeuT.     The  •  art  .ind  the  eh.nii»t,   wliat' vii     lonj;       siN'kt-l- 
niav  Iv  tbiir  iTib'r  of  pn-t-i'.h'ih  i-  a>i  iii:a;il>.  linje.     phif.      U»lteil 
atfttnl  the  eailit'M   s|m  iui«n«..     Tb«- •hM:I'»  of  i-ailv    totlieaxle.and 
finn*  an«  i-ouipri-iil  in  tbi-  a\li-th  r.  lwi>  ".jijO'lleN.    is  nt  lined  by 

und  tht'ir   lincli-piiiN.     Skiins  nu:>>.  >tr.i[<>.  elips.    .i  <ft  »-nw.  ^»ha<e  inner  end  |«i.s!j«*af  into  an  uuiabr 
ln»\es  btinbini:.  lubiiaT«  vn  auil  «'tlh  r  deM.-iS,  M<,.ni    :;ri»i»vi'  in  tlie  i-ripherv  i»f  the  axle, 
to  have  Nt-n  n-M-rved  tor  the  nio-lcrns      Axles  an'        In  on<'  lt*nn  k^(  aivid'-d  axle  the  ton|cnc  £•  piT0la4 
ni.iile  of  w^hhI  or  metal  :    in   the   |.Min«-r  r.i^i'  tbi*    to  tin    t'n^it  ^^iil-pii'^v  of  the  wagon-framcia  coino- 
»pindles  for  the  wheeU  an*  stieng;l;cnt'd  an^l  pn*-    dcntly  ^:th  the  pivot  o(  the  slotted  middle 


Carrioft-Ajde. 

Jirovision  on  the  outer  nut  also  tends  to  exclude  grit 
nmi  the  bearing  surfac«'s. 
While   mtxst  whe<-ls  revolve  on   the  cpindlet  of 

their  axles, 
others  an*  fast 
ti>  ami  rotate 
with  their  ax- 
les ;  in  thelat- 
t»'r  caM'  U'ar- 
ings  an'  jin>- 
viiled    for   the 
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roiaif  in  l>ear-  1 

ingN    attai'he«l  V**    ^ 
to     till'     axli'- 
tree.         Kaeh 
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Drew^s  Carriage- Axle. 

of  the  axle- tree,  and  the  tongue  is  not  affected  by 
the  contact  of  the  front  wlieels  witli  oKstructions  in 
the  road.  The  middle  section  of  the  axle-tree  forms 
a  link  in  which  slif  the  inner  ends  of  the  two  outer 
sections,  in  which  the  axles  of  the  wheels  have  their 
bearings.  Each  wheel  is  secured  to  its  portion  of 
the  axle,  and  each  section  of  the  axle-tree  is  secun^l 
by  hounds  to  its  resi>ective  end  of  an  equalizing  Iwir, 
which  oscillates  on  the  tongue  as  the  wheels  swerve 
out  of  their  course  or  change  their  parallelism  with 
the  hind  wheels.  The  tongue-hounds  are  hinged  to 
their  sections  of  the  axle-tree,  so  as  to  allow  the 
required  vertical  motion  to  the  tongue,  which  has 
also  a  hingeing  joint. 

Fig.  487  shows  a  means  of  seeming  the  w^heel  to 
the  ajcle.     It  is  intended  for  children's  carriages,  and 

Fig.  487. 


mon  device  in  England  in  city  and  rural  vehicles. 
One  form  of  driving  wheel-axles  for  locomotives  is 
also  bent.  Haddeley,  a  contributor  to  the  early 
volumes  of  the  Mechanic's  Magazine,  London,  advo- 
cated their  iise,  and  may  have  been  the  inventor. 

Paterson  (England)  proposed  that  carriages  should 
have  axles  of  unei^ual  length,  so  as  to  avoid  "track- 
ing," and  thus  prevent  the  formation  of  ruts. 

A  turtiing-axle  is  the  forc-axle  of  a  carriage,  which 
turns  on  the  fifth  wheel. 

A  lcading-(ix\(i  is  an  axle  of  a  locomotive,  in  front 
of  the  driving  axle  or  axles.  The  tenn  is  applied 
especially  to  the  English  engines,  which  are  not  sup- 
ported in  front  by  a  four-wheehni  truck,  as  with  lis. 

A  trailivg-ax\e  is  the  last  axle  of  the  locomotive. 
In  English  engines  it  is  under  the  foot-plate. 

A  crank-ax\c  is  a  driving-axle  connected  to  the 
piston-rods  of  a  locomotive  whose  cylinders  ai*e 
iiiside^  technically  speaking. 

A  driving-wheel  axle,  or  driving-AxXet  is  the  one  on 
which  the  driving-wheels  are  keyed.  The  power  is 
either  applied  to  cranks  on  the  axle,  or  to  wrists  on 
the  driving-wheels  themselves. 

A2'le-ad-ju8t'er.  A  machine  for  tnicing  an 
axle  by  straightening  out  the  bends  ;  or  one  for 
setting  the  spindle  in  proper  line  relatively  to  the 
axle-tn*e.     See  Axle-setting  Machine. 

Axle-arm.  The  spindle  on  the  end  of  an  axle, 
on  whicli  the  box  of  the  wheel  slips. 

Axle-bar.  An  axle-tree  with  an  ann  at  each 
end  for  a  wheel. 

Az'le-boz.  Carriage  axle-boxes  are  bushings 
for  hubs.  Their  duty  is  to  take  the  wear  incident 
to  revolving  on  the  spindle  of  the  axle.  Some  of 
them  are  so  arranged  as  to  unite  the  wheel  to  the 
axle  without  the  inten'cntion  of  linch-pins  or  axle- 
nuts.  Others  have  rollers  to  diminish  the  frictional 
bearing  of  the  spindle  in  the  box.  Others  have 
devices  for  taking  up  lost  motion.  Other  devices 
refer  to  modes  of  casting,  securing  in  the  hubs,  re- 
newing the  bi'aring  surfaces,  providing  thimbles  and 
sleeves  of  soft  metal,  which  pre- 
vent the  contact  throughout  of  Kg.  488. 
the  spindle  and  its  l>earing. 

In  Fig.  488  the  spindle  lias  a 


Denisori^s  Carriage- Axle. 

the  fastening  is  not  expose<l  at  the  outer  end  of  the 
hub.  A  rod  is  fitted  in  the  spindle  of  the  axle,  and 
provided  at  its  out<*r  end  with  a  button  eccentrically 
attached.  The  button  in  certain  ])ositions  l)ears 
upon  the  outer  end  of  the  hub,  and  the  ininT  end  of 
the  rod  is  secured  by  a  staple  an<l  key. 

The  bent  or  crank  axle  is  much  used  in  city 
drays,  its  purpose  being  to  lower  the  bed  without 
reducing  the  size  of  the  wheels.  Bringing  the  fioor 
of  the  vehicle  nearer  to  the  ground  obviates  lifting 
the  load  to  any  great  extent.  The  bent  axle,  to 
enable  the  bed  of  the  cart  or  wagon  to  come  near  to 
the  ground,  while  retaining  a  large  wheel,  is  a  com- 


groove  at  the  ])oint  of  junction  Axle-Box. 

j  fonning  a  seat  for  the  collar  on 
the  spindle,  and  holding  the  latter  in  the  hub  of  the 

I  wheel.  The  collar  is  intended  to  be  the  only  bear- 
ing portion,  the  hole  through  the  l)Ox  surrounding 
the  other  paris  of  the  spindle  being  made  large 
enough  to  enable  it  to  revolve  without  touching. 

Somewhat  similar  is  Fig.  489,  in  which  the  ccmical 
collar  on  the  spindle  B  is  used  for  the  same  purpose. 
The  inner  portion  of  the  box, however,  is  formed  of 

Fig.  489. 
^^ -^-J^ 
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Axle-Boar. 

two  semi-cylindrical  pieces  E  E,  which  are  held  in 
place,  on  their  j)ortion  of  the  spindle,  by  a  <'ylindrical 
band  6\  which  slips  over  them  when  tbe  parts  are 
in  position.  The  segments  have  threads  cut  uiwn 
them,  upon  which  the  outer  jwrtion  of  the  hub 
is  screwed.     The  tapered  end  of  the  spindle  B  abuts 
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iiflUr,  vliii-h  (■i-niiti'S  ihi-  imnjliuu  of  tin-  u-uial  Init-    lah  F  in  to  lie  at- 
liil;C-nB({-     'T'h!  ofn-n  rutl  of  tln'  ImxitiK  luw  an  in-    tumuli  to  tin-  in^ 
trnwl  ibrvwl  M-rrwiiiK niua  iltrUivtilnl  iiiit,  wliii'Ii    iifreiiilurilii-l 
'  UiUM  till- •lilUr  on  till'  kpiiiillp.     TIh'  imx  ami  nut    J,  lu  liuM  it 
an*  krji-il  tu^thrr  liy  n  wnrw,  w  lU  l»  ran  tufp-thiT ;    ihr  »|Uiiilli-  uf 
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■  oppoung  direotions,  and  the  out«r  hsv. 
ing  the  greater  inchnatioa  of  the  two.     The  att&cb- 

FIf-UB-  not  on  the  end 

._  _  of  tlie  Binndtc. 


nd    ji 


that  the  oil-box 
may  l«  easily 
renravpd  there- 
from, for  the  pur- 
pose of  reiiewiuK 
tlie  jttvkiug 
the  rear  end.  • 

See   Cak  Axle- 


on  a  I'hill  with 
•  Mod  core  for  the  oil-chamber. 

Upon  the  butt-Biid  of  the  boi  <Fig.  500)  ia  an 
annular  flange  with  a  concave  recesa  formed  on  ita 


Ax'le,     Car. 

The  bar  connect- 
ing the  oppoaito 
wheeU  of  U  pair, 
adapted   to  8Up- 

tarringe,  or  rail- 
ek.  The 
ccln  are  fast 
to  the  axle,  and 
tlie  latter  runs  in 
bearipgs  in  axle- 
buxa.       In     this  OirAxU-Bia. 

respect  the  ear- 
axle  differa  easentialty  from  the  carriage-axle,  which 
is  relatively  tixed,  the  wlieela  running  upon  it.    See 

AxlA-ollp.  ( Vehicla, )  A  clevia  or  bow  which 
unites  some  other  [urt  to  the  axle  ;  as  the  clip  of 
the  thiil  coupling.  The  ajtle-esp  or  strip,  and  the 
enda  of  the  {icrch^races,  an-  fastened  hy  clipa  to  the 
axles. 

Axl«-olip  Tie.  The  cross-bar  which  nnites 
and  faatens  the  ends  of  the  bow-clip  by  which  a 
caniage-Bxle  is  clasped. 


inner  mrfiice  ;  the  aharp  edge  of  the  Sange  sinks 

into  the  wooden  hub,  and  a  metalliu  nut  with  a  cor< 

responding  shar^i 

Us.  Ml-  flange  is  similarly 

other  end  of  the 
hub,  TliP  object 
is  a  firm  atlovh- 
f  nient  of  tlie  box 
ill  the  hub. 

A  bearing  sur- 
face,   eoinplelely 
jUli-Bn.  enveloping      the 

spindh',  is  either 
a  buihinic  for  the  box,  or  is  allied  to  a  thimble. 
akein.  This  akein  may  be  a  cast.iron  tliimble,  a 
wisnping  of  wire,  a  bearing  of  Babbitt -metal,  or  an 
Infolding  plate  of  sheet.metal.     See  Axle.skeis. 

Axle-boxes  of  railway-cars  are  dilTerently  con- 
rtmctcd,  as  may  be  seen  by  the  example  annexeil. 
Thev  consist  maiBl|f  of  a  box,  beai-ing,  {locking, 
Otl-^hamber,  and  rXovable  cover. 

Arrangements  are  made  to  facilttale  the  removal 
of  the  b«lring  from  tlie  journal  of  (he  axle,  fur  the 
inapection  of  the  journal,  or  the  renewal  i>(  the  bear. 
in^  while  the  oil-box  remaina  in  its  place ;  also  to 


t 


t  AxU'Gagt. 


A  tool  by  which  the  spindle  is  so 

idjusted  in  relation  to  the  axle-tree,  as  to  give  the 
romired  ticiny  and  gather. 

The  aufiitg  is  adjusted  to  give  the  downward  in- 
clination, and  the  axle  ia  bent  to  conforin  to  this 
guide.  The  gather  is  given  by  the  odjuatable 
atandard. 

The  nct'ng  ia  the  outward  inclination  of  the 
top  of  the  wheel,  and  is  to  meet  the  re<|uircments 
of  the  conical  axle,  so  that  the  bottom  eilge  of  the 
apindle  sliall  ride  almut  horizontal.  Were  the 
spindle  destitute  of  siring,  the  wheel  would  ride 
outward,  bearing  heavily  against  the  linch  pin  or 

The  gather  is  the  forward  inclination  of  the 
spindle  n'latively  to  the  f^nera,!  line  of  direction  of 
tlie  axle.tree.  It  is  to  bring  the  forward  edge  uf  the 
taper  spindle  into  a  direction  nearly  transversely 
acros.1  the  vehicle,  so  as  to  prevent  the  riding  out 
of  the  wheel  against  tlie  hub,  which  would  result 
from  placing  a  wheel  on  a  conical  spindle  wltliout 

Fig.  503  shows  a  somewhat  diRerent  form  of  the 
gage,  in  which  the  concave  end  of  the  sliding  gage 
19  placed  on  one  stiindlc,  and  the  other  spinulc  set 
by  the  adjuslAhle  bars. 
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-book.       (A«i>/    H''i'f<"».l 
A  hook  ill   rn>iit  uf  thr  oxlr  f.lr  llif 
■tt.u'li]ii>'iil   ..I   III.-  ..lav-i'liMin  «lii<'h 
ttHin-rti  ili>'  ^\tK  uii.l  tl'ir  .l.>ii)>lftr<-<'. 
Ax1«-l*tlta,     A  litlii-  a-l>|itiil  til 
turn  iixlr>,  Kluftiut;.  ami  nttirr  nU- 
tiri-lv  liiiiK  iirtirl<~i  irliiili  un-   lialilr 
t,.  ii-  sKiiy^l  ..r  l.-n(  !.>'  tli^Jr  U-xi- 
liiliiy  or  iiy  thi-  iiti-Murr  oT  tlu' 
HrariKKH  aiv   [iriiviilnl  at  ]iiiiiti>  lir- 
twrrn  thf  luilii-  iriilfrK,  oii-l  MHm'' 
th*  I'Nttm  an-  iliiiili-iitnl  i*i  On  U 
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AXLE-HAKINO  HACHIKE. 


j      Wliiltturtli'i  fiinou*   bthe   U  of  thu  cl 

'  S..'  lli'i-LKx  I.ATiiK  ;  Car-ailb  Lathk. 

I     Ax^e  Lu'-brl-oa-tor.     A  devin  for  ™*»*"*i| 

!  ■  KUpply  uf  uil  and  luiiiily ing  it  tu  the  ntodlt  iMidt 

ItllPHxir-buX. 

I  Thi-rv  ari'  many  futTn*  of  Ihlii,  aona  k«Twg  Ra«- 
'.  vuirs  uf  uil  ill  thi>  ii)iiiidlc,  othns  in  the  box,  othtn 
'  nutiiicle.  Ill  somi-  thr  lubriuDt  ia  led  to  the  wMr 
iiiK  hiirfiuii!  by  itnivity.  in  utbtta  bv  cutbM  «ick,  ia 
I ••liun  l>y   »  iiHiviiiK  inp.    Sea  Cabkiauk-wkul 


fbX'r-I  JWirA.llr/iir  Maine  OrWaf^^ita. 


Axle- 


aaklns  Ma-oUne'.    In  FMm'a  Jh> 


mtU 


'  fill  iiitu  ill'  niiu'liiiii'  uiiii  automat iealljt  fononl  iala 
'    ax\<s.  whii'li  an'  •■ill  utT  aa  fiiiUhnl.     Shapiag  nl- 

liTH  f»nii  tli<-  j'i'iniiit  nlxl  tajirr  thu  bar  of  the  aiK 
,  iinil  rlit -i  fonit  111.'  .vlluT  liy  lrDf(thwiir  )imNt«  if 
.  till'  Ijur,     Till'  rolU  ar't  kiaiultanruiiiily  upon  ■ff*' 

Fill-  Hiili'ii  or  ihe  iKir,  anil  Iiare  ilin  irhicb  art  ■•- 
.  iii'i-Iriilly    III   k]iii|ii',  ami    Hhaqi   rt\get   to  cM  oV 

It  tbi-Kivi'ii  l<-iif;tli.      A  inirotrolbaKMIW     *  ' 

ar't  |>'r|>riii]i':u1urlr  tu  tliP  die-ioUa  and  ia  o 
'     lll'Ti'lrilli. 


AXLE-NUT. 
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Axle-QUt.  A  screw  nut  on  the  end  of  an  axle- 
spindle,  to  keep  the  wheel  in  place.     See  Nut. 

Axle-pin.  A  linch-pin,  a  fore-lock  ;  a  little 
bar  passiiie  through  a  mortise  near  the  end  of  the 
orni,  to  hold  the  wheel  thereon. 

Azae-Mt'ting  Ma-chine'.  The  Axk-aeMing 
Machine  (Fig.  506)  is  for  setting  the  spindles  true  on 
the  ends  of  the  axle-trees,  giving  them  the  required 
mt  and  gather. 

The  uprights  A  C  on  the  frame  B  are  adjustable 
by  set  screws  to  any  distance.  The  upright  C  has 
a  jointed  bar  />  projecting  from  it»  which  rests  on 
a  screw-rod  E.  This  Iwir  is  a  straight  edge,  to  show 
the  taper  of  the  axle ;  for  when  the  same  is  placed 
on  the  uprights,  as  shown  in  the  engraving,  and  the 
stop  F  brought  up  to  it  by  the  screw,  the  taper  will 
be  given  by  the  g.ige  (?,  shown  in  dotted  lines.  If 
the  axle  does  not  touch  the  stop  /*,  it  is  too  high  on 
the  end,  and  must  be  brought  down  by  the  black- 
smith. If  it  touches  at  the  end  and  not  at  the 
shoulder,  it  is  too  low,  and  must  be  treated  accord- 
ingly. The  axle  is  then  turned  end  for  end,  and 
the  operation  is  repeated.  The  T-end  on  the  frame 
is  to  set  the  T-foot  of  the  gage  against,  as  shown. 
The  angle  of  the  gage  is  obtained  by  setting  the 
gage-foot  against  the  spoke,  and  putting  the  straight 
edge  H  in  the  axle-box,  as  in  the  smaller  figure. 

Fig.  507. 


wood,  and  is  applie<l  as  a  suffix  to  many  words,  such 
as  Bridge-  Tree,  Singh-  Tree,  Double-  Tree,  Boot-  Tree, 
Chess-Tree,  SacUUe-Tree^  etc.     See  Axle. 

Jones's  axle-trees  {English  Patent)  are  made  of 
wrought-ii*on,  with  pieces  of  steel  welded  beneath 
them  near  the  ends  so  as  to  form  the  spindles.  In 
hardening,  the  work  is  heated  by  a  forge  fire,  a 
quantity  of  prussiate  of  i)otash  mixed  vntn  carbon- 
ate of  ammonia  is  dusted  upon  the  metal,  which  is 
then  plunged  into  the  cooling  tank,  water  being  al- 
lowed to  run  upon  it  from  a  cistern.  The  prussiate  of 
l>otaBh  case-hardens  the  iron.  Tlie  wheels  are  on  the 
wix)ught-iron  suspension -principle,  having  chilled- 
iron  hubs. 

Axle-tree  Fig.  fi09.  ^ 

Clamp.  A 
tool  for  giv- 
ing the  prop- 
er pitch  to  a 
new  axle- 
spindle,  or 
for  straight- 
ening one 
which  is 
bent. 

Az'mins- 
ter  Car'pet 


Azlc-Tree  Clamp. 


Axle-Adjuster. 

A  more  portable  form  of  the  same  general  charac- 
ter is  shown  in  the  Axle- Adjuster  (Fig.  507).  It 
consists  of  a  bar  hooked  on  to  the  axle-tree  in  two 
places. 

The  bar  is  fastened  by  clamp  J/ and  fulcrum -block 
F,  The  eye-bolt  L  is  hooked  over  the  end  of  the 
spindle,  and  the  adjustment  of  the  latter  is  accom- 
plished by  the  screw  S  and  set  nuts  J  K. 

AxleHikein.  A  band,  strip,  or  thimble  of  metal 
on  the  wooden  arm,  or  spindle  of  a  carriage-axle  to 
take  the  wear  from  the  wood. 

Axle-sleeve.      One  jdaced  around  a  railway- 


Axle-Seevt. 


car  axle  in  order  to  hold  up  the  broken  ends  if  the 
axle  should  l)e  fracturo<l. 

Axle,  Tel-e-BCOplc.  An  extension  axle  to 
allow  the  ninning  wheels  of  a  carriatre  to  be  slipjHjd 
in  or  out  to  adapt  them  to  varying  gag«'s  of  tracks. 

Axle-tree.  The  axle,  or  traiisveise  bar,  on 
whose  ends  the  wheels  of  a  vehicle  are  secnnMl. 

The  term  "  tree  "  indicates  that  it  was  originally  of 


A  carpet  with  a  flax  or  jute  chain 
and  a  woolen  or  worsted  filling  which 
is  formed  into  a  pile. 

The  imtent  Axminster  carpet,  as 
made  at  Glasgow,  is  made  first  as  a 
woven  fringe,  which  is  afterwards 
adai)ted  to  a  thick  flax  backing. 

Tiie  carpet  is  named  from  the  town 
of  Axminster,  Devonshire,  England, 
where  the  manufacture  was  foimerly 
carried  on.  It  has  been  discontinued 
at  that  place.  It  is  of  the  Turkey 
variety.  The  linen  chain  or  warp 
is  placed  perpendicularly  between  two  rolls  or  beams, 
one  of  which  carries  the  warp,  and  the  other 
the  finished  carpet.  Small  tufts  or  bunches  of 
different  colored  worsted  or  woolen  are  tied  to  or 
fastened  under  the  waip  ;  and  when  one  row  of  these 
tufts  has  been  completed,  a  linen  weft  thread  is 
thrown  in  and  fiiinly  rammed  down.  Another  row 
of  tufts  is  then  knotted  in,  the  selection  of  colors 
being  such  as  to  caiTy  on  the  pattern.  To  guide  the 
weaver  as  to  the  position  of  the  colors,  a  paper  de- 
sign constantly  hangs  before  him.  The  linen  chain 
and  weft  are  entirely  concealed. 

Ayr  Stone.  A  Scotch  stone,  called  "Water 
of  Ayr,"  used  as  a  whetstone  and  in  surfacing 
metals  previous  to  ])olishing. 

Azl-muth  Cir'cle.  The  azimuth  circle,  hs  an 
astronomical  instrument,  is  used  for  determining 
the  azimuths  of  stars.  The  azimuth  is  an  arc 
of  the  horizon  intercepted  between  the  meridian 
of  the  place  of  the  ohscn'ation  and  the  vertical 
circle  ]mssin^  through  the  object. 

Azl-muUi  Com'pasB.  This  compass  isgrad- 
uated  in  degrees  instead  of  l)eing  divided  by 
rhumbs,  like  the  Mariner's  Compass.  It  has 
sights  to  allow  the  angles  to  be  taken  more  accu- 
rately, and  is  designed  to  show  the  bearing  of 
objects  in  respect  to  the  magnetic  meridian. 

By  a  comparison  of  the  magnetic  azimuth  of  a 
heavenly  body  with  the  true  azimuth  as  found  by 
calculation,  the  variation  of  the  needle  is  determined. 
The  instrument  is  shown  in  the  aeeompanying  fig- 
ure. The  sight-plates  a.s<!end  perj»endieularly,  and 
their  slits  are  bise<?ted  by  a  periwudicular  thread  or 
wire,  serving  as  sights. 


AKlMUTK  CIRCLK. 


The  rin<:  of  the  ginihaU  n-Htk  with  itn  pivotii 
on  till'  wniii-iruliilivtirAtii,  th<-  fimt  of  whii-li  tunm 
inawM'krt;  solhiit,  wliik'tlivlHixrvmniiiHiitiauly, 
the  ciiiii]iaitH  inny  be  tiiriiiil  aToiiiiil  hu  hi  tu 
briiiff  thv  Mghti  into  <:oirii.'iili-ui»  witli  tile  nin 
or  otiiiT  nlgput  uIbctwkI. 

Tlie  i>ivots  of  the  itiiiiWIii,  in  tliia  rh  in  iteer- 
inX-eoiiipaiueN,  Hllmlld  lie  in  the  winii  pluue  hi 
tba  iNiintur  inuinenitiun  uf  theuve  " 
ilUihtr     '  "■        -      -■ 


du-a 

wliii^hthe  olyect  Iwmk 

south,  on  wlili-b  w^i'ouiit  the  iiinlilli'  lir  the  aiwrturen 

of  the  sifiht-viiTiPS,  tliu  tlirEiulK,  Mini  the  alnvi^-iiivii- 

tiuunl  litieii  Hhoiilit  Iw  exoutly  111  the  hoiiii-  vcrtiuil 

pUne  ut  the  time  of  niiliiijc  irfT  Ibu  olMcrvatioii. 

'  Oil  ouH  uile  of  the  eu]ii{iiu«-l>UT  in  umully  n  nut 
or  Bio)!,  wliicli,  when  imsiiiii  in,  arniita  the  vibntbiiy 
mulioii  of  tlie  cunl  while  tliu  uUwtvit  in  iiating  tbe 

As'l-mntb  Clr'ols.  Tlie  eiit  (Fjr.  All)  illus- 
trstcH  nil  eiinnturiiil  tliul,  aeeonljlij;  to  Dr.  Hooker 
lirolnlity  ■  Knutfi-Hril,  ur  luiiiiulli  ein-le,  in  tho 
obHHrvulury  >t  It>'Uur<ii,  built  by  Ji;y-Sin({,  K^jali 
of  JaVHiikxar,  njnVHnU  or  3iM)  ycant  hjco. 

Or.  Hooker  ilesenU-fl  the  axtniiKniiiM-- royal  at  the 
tinw  uf  biH  viiiit  aa  a  "  (lUlliil  olyei't,"  half  naked, 
with  ■  larKR  note  on  liU  aloniaeli,  who  r^in-wnlii) 
hifiuelf  aa  lieinK  vrry  liiiiifiry.     Hi'ieDii*.  it  would 


Ser  Ur.  Hixiker's  Hiiiuilayau  Jounuila,  l/nnloii,  lAflS. 
The  (i{uiuui-tiHl  and  n|iutniiil  auu-tliala  of  lle- 
nuss  arv  eoiiiidernl  under  Di.vi,  whi-ni  it  will  be 
Rreii  that  tbc  fiiniirr  luut  a  Knoiiion  3<t  fivt  Ion);;  auil 
ia  amriiiled  by  iteiiit ;  i-ai-li  iiuailroul  U  nine  fnt 
loiiR.  TIk  tiu-t  of  the  asiiiit  liy  atejM  tliniwH  iiiter- 
mtiiift  li){l>t  u|H>ii  tin-  iKLvui^i-  in  the  .Seiimrl  BiHik  of 
KiiiLiH,  I'haii.  XX..  wliere  the  "dial  «t  Abac"  ilil 
a.  tM  i*  n-^in-il  to.  While  mvh  dial  the  Helnvw 
wuril  iil)^iilii>4  a  HlaireaM-,  hikI  in  tbi!i  runii  doiiUlew 
wele(lieiliiilHofllii-Mew>|icitiiniimiiialiiiLi!i.  ami  that 
■eeii  at  Dauuuuus  iiy  Aba^,  autl  iiftiTWiinU  eiijiii-il  by 


me  set  up  in  Jrniaalem.  Sr«  A>TW>- 
'TM^MKNTii,  where  the  laqtc  dial  uf  Bf 
iianti,  ri'frrri'd  to  liy  Ut.  Hooker,  ia  sbowu  im  ikr 
«levut<il  ti-rrni'e  on  the  h'ft.  Very  renarkalde  ud 
iiileirKtiiift  aiv  these  Tclici  whidi  earry  Ua  lark  la 
tlie  iild  liiiien  when,  and  the  old  nieani  wlirrvljy,  iki 
ai>tn>iiDiiu-n  of  C'halilea  and  KK>'pt  obwrved  lh« 
heaVFiiH.  When  weeoniuilrr  tlirirgrrat  diworain. 
Olid  m-olleet  that  Ibey  were  dfatitule  of  Irnn,  m 


&■>■  Aiti 


V  irell  hold  thru  )| 


V  Sphm 


The  luii-ilial  iiflh-lbi  wan  also  uaed  ai  an  oUnr*- 
torv.  and  i»  deM-ribnl  b>'  White,  of  the  Eaxt  IndiH 
Military  Ktalf,  um  "a  larp- rin'ular  Iniilding,  banM 
a  iiunilvr  of  o|K'niiifpi  or  winilowi  in  the  walli,  aM 
a  ]>illar  i>r  kiiuiikiii  in  iia  venter.  Eaeh  of  tknt 
wiiiduwH  liad  an  a)i|iro]iriatr  aatronomieal  tcra,  »M 
at  iiijfht  the  |>uHitioii  of  the  hiiivenlv  hoiliea  wat  it- 
tinril  by  tlu-  niiiiluw  or  bouae  in  wnich  it  uMt  ht 
n-eii  byn»-ri-iinhlatioiird  at  (be  pillar ;  and  dariaf 
tlie  day  till'  time  wan  regnlatrd  from  tlie  paitkokr 
winilow  tbriugli  whieli  the  lun  Khnne  on  Ibe  ga*- 
nion."  Tlie  piiunion  cast  a  aliwlow  on  the  eirnlar 
wall,  whii'h  wan  graduated  for  that  pnrpoM.  Stt 
Dial 

The  irni'mon  ereeted  bv  the  aatronotnrr  V\ff  B(« 
in  1437.  at  Siunareand,  fiad  a  hight  of  1T&.M  feeL 

As'l-mnth  Di'aL  An  azimuth  dial  »  ao  ralM 
1)rraiiM-  the  sliadiiw  iiinrkH  Ilir  suu'a  aziluulh.  Tlw 
Ktik-,  ur  giiiiliiuii,  isiirqH'ndiruUT  to  the  plane  of  tbt 

ABOgue.     A  Sianiith  «liip  fitted  for  tutym^ 


BABBITT-METAL. 
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BACK-FLAP. 


B. 


BaiyMtt^-mef  aL  An  alloy,  consisting  of  9  parts 
of  tin  and  1  of  copper,  used  for  journal-boxes ;  so  called 
trojn  its  inventor,  Isaac  Babbitt,  of  l^ston  (patent, 
1839).  Some  variations  have  been  made,  and  among 
the  published  recipes  are 

Copper 11 

Regulus  of  antimony  ...     1        5 
Tin 10      60 

Another  recipe  substitutes  zinc  for  antimony. 

The  term  is  commonly  applied  to  any  white  alloy 
for  bearings,  as  distinguished  from  the  box-metal  or 
brasaes  in  which  copper  predominates. 

Babl)ltt-ing-jiff.  {Afachinery.)  A  tool  used 
in  babbitting  the  shafts  and  journals  of  machines. 
It  holds  the  parts  —  of  a  harvester,  for  instance  — 
in  their  respective  positions,  and  also  in  proper  rela- 
tion to  their  boxings,  so  that  the  anti-friction  metal 
may  be  run  around  each  of  the  journals  in  succes- 
sion. 

Ba^by-jomp'er.  A  cradle,  basket,  or  sling  in 
which  a  cliild  is  suspended.  The  suspensory  cord 
is  usually  adjustable  as  to  length,  and,  being  elastic, 
permits  a  saltatory  motion. 

Ba'by-TRralk'er.  A  go-cart.  A  frame  traveling 
on  casters,  and  used  to  support  an  infant  while 
learning  to  walk. 

Bao.  1.  (Nautical.)  A  broad,  flat-bottomed  ferry- 
boat, adapted  for  conveying  horses  and  carriages,  and 
nsaally  navigated  by  a  rope  fastened  on  each  side  of 
the  stream. 

2.  {Brewing,)  A  cistern  with  a  perforated  metallic 
bottom,  used  for  straining  the  hops  from  the  beer 
previous  to  its  entrance  into  the  cooler.   Also  written 

Back.  The  part  of  an  object  against  which  the 
back  of  a  person  leans,  as  of  a  chair,  carriage,  etc. 

The  rear  portion  of  an  object. 

The  upper  part  of  a  thing,  as  of  an  arch,  hand- 
nil,  saw,  etc. 

1.  {Fartfing.)  A  cast-iron  plate  forming  the  back- 
wall  of  a  forge,  and  through  which  tlie  blast  enters 
by  a  tuyere. 

When  the  back  consists  of  an  iron  cistern,  it  is 
called  a  xoattr-back. 

When  it  consists  of  a  chamber  in  which  the  air- 
blast  is  heated,  it  is  a  heniiiig-hack. 

2.  {Bookbinding. )  The  i)art  to  which  the  sides  of 
the  cover  are  attached,  and  which  receives  the  letter- 
ing. 

8.  {ArchiUcture.)    a.  The  rear  surface  of  a  wall. 

b.  The  rear  wall  of  a  fireplace. 

e.  The  extrados  of  an  arcn  or  vault. 

d.  The  rear  part  of  a  stone  or  ashlar,  parallel  with 
\iieface  or  exposed  surface. 

4.  {Cork'CuUing.)  The  burnt  side  of  a  slab  of  cork. 

5.  {Brewing,  etc,)    A  vat  or  cistern. 

a.  WaUr'back :  a  supply  cistern  in  a  brewery,  etc. , 
containing  water  for  mashing. 

b.  Under-back :  a  cistern  below  the  mash-tun,  which 
receives  the  toort  therefrom. 

e.  Hop-back :  a  cistern  below  the  copper,  which  re- 
ceives the  infusion  of  malt  and  hops  from  the  latter. 

d.  Jack-back :  the  same  as  ?iop-hack. 

e.  (Olue-niakiftg.)  Settling-back:  a  cistern  in  which 
a  solution  of  glue  from  the  kettle  is  received  and  kept 
warm  till  the  impurities  have  time  to  settle. 

f.  (Didilling,)  Wash-back :  a  cistern  or  vat  in 
which  the  wort  is  fermented  to  form  wash  for  distil- 
Irtioo. 


g.  Spirit-back:  the  cistern  which  receives  the 
spirit. 

In  this  sense  the  word  is  nearly  allied  to  beck  ;  as 
a  dye-beck  or  soap-beck  in  a  dye-house.    See  Bf.ck. 

6.  '{Carpentry.)  a.  The  upi)er  surface  of  a  hand- 
rail ;  the  under  side  is  the  breast. 

b.  The  same  distinctions  apply  to  the  ribs  of  domes 
and  rafters  of  roofs. 

c.  The  back  of  a  window  is  the  wainscoting  below 
the  sash-frame  and  extending  to  the  floor. 

d.  The  upper  edge  of  a  saw  as  o})posed  to  the  edge 
which  is  serrated. 

7.  {Mining.)  a.  The  part  of  a  lode  nearest  to  the 
surface. 

b.  The  ground  between  one  level  and  another  is 
the  back  of  a  level. 

8.  {Shipbuilding.)  a.  The  convex  surface  of  a 
comi>ass-timber. 

b.  Figuratively,  the  keel  and  keelson  of  a  .ship. 

c.  A  timber  bolted  on  behind  the  8tem[K)st. 

9.  {Nautical.)  a.  To  back  an  anchor:  to  place 
a  small  auxiliary  anchor  ahead  of  the  one  from  which 
the  ship  rides. 

6.  To  back  a  sail:  to  brace  a  yard  so  that  the 
wind  blows  in  front  of  it. 

c.  To  back  aMern  :  to  give  the  vessel  stemway. 

d.  To  back  a  rope  :  to  put  on  a  preventer  to  take 
a  part  of  the  strain. 

e.  To  back  (he  warming:  to  fill  the  crevices  be- 
tween the  strands,  to  bring  the  surface  flush  and 
even,  ready  for  serving. 

Back-ac'tion  Steam-en'gine.  One  in  which 
the  connecting-rod,  pitman,  and  crank  are  so  arranged 
as  to  take  up  but  little  longitudinal  space.  The  cross- 
head  on  the  end  of  the  piston-rod  is  connected  by 
parallel  side-bars  to  a  cross-tail,  which,  by  a  back- 
wardly  reaching  pitman,  is  connected  to  the  crank 
of  the  propeller  engine.  One  of  the  side-bars  passes 
above  the  crank,  and  the  other  below  it.  Being  used 
for  propeller  engines,  the  crank  and  shaft  must  be 
amidships  and  the  engine  and  appurtenances  lie  u]x>n 
the  floor  ath wart-ship.  "Juniata"  and  ten  sister 
vessels  of  the  United  States  navy  are  of  this  class. 

Baok-bal'ance  of  Bo-cen'trio.  {Steam.)  The 
weight  fixed  to  the  back  of  an  eccentric-pulley  for 
the  purpose  of  balancing  the  weight  of  the  pulley  on 
the  shaft. 

Back-bal'ance  of  Slide -valve.  {Steam,) 
The  weight  fixed  at  the  extremity  of  the  valve-lever 
for  balancing  the  weight  of  the  slides. 

Back -band.  {Saddlery,)  The  band  or  strap 
which  passes  over  the  back  of  the  horse  and  meets 
the  belly-lmnd  ;  the  two  unite  to  girth  the  horse. 

Back-cen'ter.  {Turning.)  The  point  on  the 
back  or  dead  sinndle  of  a  lathe  which  supports  that 
end  of  the  work.  The  front-center  is  on  the  live- 
spindle  in  the  head-stock.  It  is  set  up  by  the  back- 
centr.r  screw.     See  Lathe. 

Back-oloth.  {Calico  Printing.)  The  cloth  sus- 
taining the  fabiic  in  one  form  of  calico  printing. 

Back-cut'tiiig.  {Civil  Engineering.)  Earth  ob- 
tained for  a  canal  bank,  when  the  excavated  earth 
does  not  suffice. 

Back'er.  (Slating.)  A  narrow  slate  laid  on  the 
back  of  a  broad,  square-headed  slate,  at  the  spot 
where  a  course  of  slates  begins  to  diminish  in  width. 

Back-flap.  (Joinery.)  The  leaf  of  a  window- 
shutter  which  folcb  inside  the  casing,  and  is  concealed 
when  closed. 


nACK-FRAUE. 


.    {fii^-innliHg.)   A  wliwl  for  turn- 1 
ilif[  tile  ichirlrrit  of  a.  tulir-iliiiliing  mNk'liiiir.      Th«  ! 
wliirlen,  to  iihirh  tlii-  clidii  uT  tlii-  Mnuils  urn  viin- 
iintnl.  m.n  hl>H'k<'>l  in  thr  LTTitm  uf  tlir  piniiiii) , 
h  Tult  ■ruiinil  iii<ii<l(>  thi-  iiiu-niiilly  Kranril 


5  BACK-SAW. 

Bkoking-oK  {Spunu»f.\  Tbc  ntwipaJr  ■» 
lion  i>r  the  tiiule  wliKti  it  recrdn  fmin  tlie  aid  nl 
tirmwi  tlie  vntti  frum  tbc  qnols.  Iti  paUiuf,  nt»- 
iii>i>7-iB.  ot'^iiy-iii,  ia  thi'  iiwtiaii  bnmdii  tM  atA 
~-iii-n  till'  wiritliiiK  ukci  (ilnre  on  the  ipindka  af  tki 


Olijl  6,  (w  thr  fmnir  ^  li  nitntrt.    Tlie  froinn  e  rf,  willi  I  luuli 

iu  tlinr  uinuUr  ff.*n  b  b  h,  ami  tliiir  miwciivc  ;      BMOk'ins-Vp-     1-    yEngraTing.) 
I  liuHow  or  imrk  frum  tlie  liu»  -'  - 
n(.  All.  froin  the  lnim  uf  a  Iii 
r fniv  1i*Hnir  Tuiil  on  an 


■\is  b 

aplilicd  to  the  lade, 
or  nuke.     Thia  na 


wraprr  or  huniul 
I  2.  (Typt.)  Tlir  iiroceu  uf  TorlifTing  vith  tn>- 
j  melst  the  back  of  Ibe  Ihiii  riretrotyi*  nute  which  Mi 
LiFi-ii  drpasltni  on  tliv  fu-e  of  the  tuola  obUinol  fti« 


!  the  /arm  of  tyiir. 
The  l-eli  of  ti 


vniifKT  ihrll  reorim  a  thin  amt- 
then  iiltMTd  Utx  downwani  k  a 
■hallow  iron  dish  in  whii:)i  it  in  lecured  hf  nidt.  Tht 
<lii>b  isthen  uisiH-ndFti  frum  a  eranc  aoil  ■wnnKifftr* 
l>ath  of  niolteii  iiiPlaL  Wlien  it  haranjuiml  ihrt^ 
p<'mliireof[hel>alli,ii<|Uiiuiit.vof  type-mvtaiiidjwd 
U]<iiud  iiouml  oviT  the  lack  uf  ihe  toiijirr  plate.  tarM- 
ing  a  suliil  baukinfc.  A  iilaiiiiig-nMchlne  trdBOa  tht 
hai'kiii);  to  nil  ri'cii  thiikiirmi,  nriuging  the  wbotttB 
H  thiL'kiiru  uf  uy  one  wvrutli  of  an  inel). 

Baek'lng-up  FlMBfm,    {J/acMinerj/,)    A  mOb 
*hirh 


the   latter   i»' 

ttH  brnrinKn  or  araL 

Back-joint  Such 
a  one  u  tliBl  formed 
by  a  Tililiet  on  the  In- 
ner Ride  uf  a  chimney- 
jiinh  to  rei*ive  a  Klip. 

Baok-lMb.     The 


rk  tu. 


wheela  /  a  t%  a.  ore  revi.lveil  ko  that  the  wheels  /j 
niuh  with  the  internal  coipiof  ihr  aniiular)te«re,  i-mUii- 
iiift  the  wlii-eU  1 1  ir  <ir  edi-h  t^yaleni  In  rotate  on  their 
ftxi^  aod  thereby  t*i«t  the  yarm  into  atrandii ;  to 

reniltt  annind  eaeh  other,  KRil  theivhy  lay  up  tlielr  back  uf  a  iilitT  of  nM- 
Ihrce  strands  jntii  a  raiH- :  while,  at  th';  Miiie  time,  chineiy,  ulieel.  |>ii>Ii>n. 
the  three  »yjiti'mtivvulvi'ar.miideaih  other,  aiid  lay  eti.,  when  the  jowi 
ii|i  ihe  thp-i- T<i|V'i  into  B  h  11  wjer  or  larger  rojie.  '  mnkra  a  lemunrar 

Baok-garn'moo.    A  xame  of  eluiice  aud  nkill,    i>auM',  or 

Iituynl  liv  tun  |i>-rv>ii.H.  with  liftrrii  nii-n  eHih  u|>oii  a  ninliun  oci 
kmpI  haiiiiit  Iwehv  bUi-k  niid  IwelvB  red  jiiUU.  '■  wear,  anil. 
It  in  a  Welah  fFiwe,  ant  'n  liaid  to  have  an  antuiuilv  nhould  be 
'       ■  •  ■■  ■  ■  ■    ■  din  i.Uye.'l  .  |.iti 


eheiiken.     t'he*i  e»tue  from  Ii 

Ikh-kcammnn   in  Ineulionerl   l>y   rhuiii'er,    Shiike 
Hpeare.  anil  Kaeon  ai  "plHyin:;  (he  tabh-H."  —  a  niini< 
hv  wbieh  it  wa«  then  knnnrn. 
'Back-s«Kr.      {Tnr.ii.iti\     The  wt  of  varLibh 
s] I   K'-'^-^l"'"!*   '<<    <!■''  he.iditM'k   uf  a  jaiwi 


>.  It  it  a  ronnuence  of  bad  BttiiB  m 
the  latter  •««',  indiualca  that  the  Mto 
up.  The  gA<,  eotter,  and  Mihb  d  Hi 
I'ti'in  an'  an  initanee  of  pwwitM>r 


■me  eauTH  gpnnfn  are  arrmngBd  to  ki 
I  positive  iTOntatl,  M  that  no  icflis 
tu  l>e  taken  up  ituddeuly  when  tfaa  p 


Baok'inc.  1,  i.l/ 
next  t..  Ihe  .-ttrj.U 

2.  iAV.>.i  Tli.'i 
rial  at  the  hj.-k  of  au 
Itrmwln  i'ini>t,  I't '. 

3.  i/ViH/.,..;.!    I'rii 

4.  irw»-.l"   Fillin 


The 


■•mrsi-r|  miuonr)' 
ri'Htiiig  then-on. 
r  itronyer  iiiate- 
rel,  |>)nith,  KUCili, 


R-.-  111.- 


The 


II  the  l<v-k  of  a 
r  mi|>p»rl  uf  an 


I  ele,.tr 


In  . 
(uirts 

upiiil    ,  , 

Baok-llnk.     \HUam-E»fitu.)    One  cf  thaliki 

in  a  i«ndh-l  motion  which  connect  the  air-p^^nl 
to  the  Wain. 

Baok-pnp'pat    {Latlu.]    Th«  tlMdud  wIM 

ho1,U  the  1.a.k-miter  of  a  latha  OBwUekwcMl 

of  the  work  rvstn.     See  I.ATHB. 

Baok-praa'awe  Vain.   {AfAmJfai)  AM 

or  eU.k-vaIve  ' 


tyi«-, 


aniior-plAte. 
•■^  the  t1ii.'k- 


or-phte. 
I  uf  limliiT,  fnrtii  Iwi.' '  !■>  f->iir  tin 
I  )i  the  amir^.  with  I'r  withoiit  i 
about  one  eighth  th-  Ihiekne^  of  Dw  ■ 
(Ometimex  lupiinrln)  W  verti<-al  fminM.  ,  c 

l'»iii|i>nind  lia-'kint; '^■U'^''''' "f  allemale  liivi'rt  of   \ 
wo-landimu.  iiitheu*nalpn<]h.rtiunof  4)«ixi-l  to    j 

\  pl.ite.ii.in.    S.e  .\nvi>n-H.tTiN'>.  1     Baok-ropa,  (.Vmrfi-         

Back'tng-boarda.    {B-^^'iMinit.t     Thiev  W-    ml.)    I)ii>'  uf  the  ropn 
twivniviii.h  ii^-t  i- (!ni..ii>ili.i  I-  UM  in  the  imia    i-fmneitinK the  hiwerendof  the* 
whil-  ilir  b>.  k  i<  n.n»d.>.l.     See  riTirsii-fisKw.  the  ship>  h.-a.l. 

Baoklng-harn'mer.    iB-j-li-iu^ny.t   Thelnok-i     Baok-aaw.    A  m« whoae wab  h  ■ 
biuilrr's  lioninuT  fur  ivuiidins  the  liaikof  a  Uwk.       !  metalliv  bark  of  greater  Mibataace ;  a^  m 


BACK-SIGHT.  2' 

Baok-«lKbt.  1.  {Fire-aniut.)  The  rear  sifitit 
of  a  gun.  It  niR^  be  of  various  foTms.  In  the  old- 
fuhionnl  aniia  intruded  for  louiid  ballH,  it  tts 
merely  a  notcli  in  a  knob  or  {il;Lte  neur  the  bi-enrh 
^  the  gun,  the  proper  elevation  lo  be  Riven  beiuff 
estimated  by  the  nnrksniiui.  As  tbe  eli'ective  ranuv 
acuctly  eiueeiied  250  to  300  yards,  this  could  he 
(lone  with  Bufflcieiit  accumcy  by  an  expert  niarkx- 
nnn  ;  but  witb  the  iDtraducliun  of  the  eluiigated 
bullet,  giving  ranges  o(  1,000  yards  and  upward,  it 
became  necessary  to  aeek  some  more  efficient  nieftOB 
of  aecuring  the  proper  I'ange  at  these  long  distances, 
•o  that  the  hiiUet  might  not  either  pass  over  or  fall 
•hort  of  tbe  object.   For  this  purpose  waa  introduced 


le  of  obscr- 


the  renr-ugbt  <a.  Fig  51j)  (.oasialngornn  upnght 
alotted  branch,  whuh  naa  ]ointed  to  a  seat  on  tbe 
ban«l  of  the  gun  or  id  some  instances  on  t)  c  smalt 
of  the  stock  in  re  r  of  the  barrel  A  notched  slide: 
OD  lite  upright  bi«ni.h  uiuld  be  elevated  as  desired 
and  by  elevating  the  muzzle  of  the  gun  until  tins 
notch  and  the  front-sight  were  in  line,  any  range 
within  the  limit  of  projection  of  tbe  piece  could  be 
attained. 

This  sliding  sight  has,  in  the  United  States  ser- 
vice, been  superseded  by  the  leaf-sight  (6,  Fig.  515), 
which  is  more  compact  anil  less  liable  to  derange- 
ment.    Aim  calletl  Fuidiiig-Si-jhl. 

Other  back-sights,  espcciallv  those  first  introduced 
in  Soathern  Germany,  have  been  nmde  very  differ- 
rnt  in  fonn  from  those  described  ;  one  variety  (c. 
Fig.  615)  being  permanently  fixed  perpcniUeularly 
ta  the  borrei,  and  having  notched  holes  at  proper 
hights  through  which  to  sight,  and  another  (d. 
Tig.  S15)  being  segmental  in  shape,  and  moving 
circularly  in  ■  direction  longitudinal  to  the  barrel 
through  a  stud  fixed  thereon. 

Another  form  of  back-sight  (<;,  Fig.  515)  vertically 
•4iiistHble  for  range,  and  attached  to  tbe  stock,  has 
■  graduated  spring-piece  sliiipiitg  within  a  vei-tical 
alot  in  the  small  of  tbe  stock,  and  is  a^iusted  as  re- 
quired. Its  spring  retains  it  in  place,  or  it  may  be 
cUmped  by  a  set-screw  or  lowered  below  the  line  of 
the  bind-sigbt  on  the  barrel, 

2.  iZertlittg.)  Tbe  raiding  of  the  leveling-atatT ; 
tkkenbock toast«tian whichhasbeenpassed.  Read- 
iii)n  on  the  forward  staff  are /or<<sights. 

Baok-atalll  iOptia.)  A  iieeulinr  sea -quadrant, 
invented  by  Captain  Davis,  1590.  1 1  has  a  graduated 
arc  of  90°  onitei!  to  a  center  by  two  radii,  with  a  sec- 
ondare of  smaller  radius,  but  measuring  ff*  on  the  side 
of  it.  To  the  first  are  a  vane  is  altachiil  for  sight ; 
to  the  second,  one  for  shade  ;  at  tbe  vertex  the  hori. 
amtal  Tane  baa  a  slit  in  it.     The  back  of  the  ob- 


Flg.  GIS. 


BAG  AND  SPOON- 


server  is  turned  towards  the  si 
vation.     {Admiral  Smgth.) 

It  is  now  supi'raeded  by  ins  __ 

ern  tyjie,  such  as  the  reflecting  cjuadraut  and  sextant. 

Baok-atay.  (Shifibnildhig.)  One  of  the  guy- 
rojies,  just  abaft  the  shroiiiU,  extending  from  all 
topmast-heads  to  tbo  sides  of  the  ship,  to  stay  the 
masts.  They  ali^  attached  to  iaeltsta;/  stools,  wjiich 
are  deta<-hed  cluinncls  or  cbaiu-wales. 

Baak-atTRp.  {Saddler}/.)  The  strap  p.issing 
along  the  back  of  the  horse. 

In  tt-ajjoa  harness  it  extends  from  the  upper  hanic- 
strap  to  the  crujiper  ;  or,  in  the  absence  of  a  cnip]ier, 
to  a  point  of  junction  with  the  hip-straps. 

In  carriage  harness  it  e.-itends  from  the  gtg-aaiidk 
to  the  rrupper. 

BaokHiwoTd.  A  sword  with  one  sharp  edge,  in 
contradistinction  to  one  which  has  two  edges  through- 
out liie  whole  or  a  portion  of  its  length. 

Baok-tool  {Bookbinding.) 
A  fillet,  roller,  or  other  hand- 
tool  for  drj'-tooting  or  gilding 
the  backs  of  hooks. 

BBCk'wa-t«r.  {IlydrauUe 
Engineering. )  Water  reserved 
at  high  tide  for  scouring  a 
channel  or  harbor  by  discharge 
at  Ion-tide.     See  Fi.ubthvo. 

Bad'gerFlan*.  {Joining.) 
A  panel  phtne  whose  month  is 
cut  on  the  skifflf,  and  ftom  aide 
to  side,  so  as  to  work  up  close 
to  a  comer  in  making  a  rabbet 

Ba-d%eoii.  A  cement  for 
stopping  holes  and  covering 
defects  in  work. 

Statiiari/a:  pbster  and  free- 

Joiitcr's:  aawdust  and  glue;  ' 
whiting  and  glue  ;  putty. 

Cooper's  :  tallow  and  chalk. 

Sloiie  -  mason's  :    wood  -  dust 
and  lime  slaked  together,  witb 
enno  for  color,  ami  mixed  with  alum-w 
consistence  of  paint. 

Ba'e-tas.  {Fubrie.)  A, plain  unchecked  woolen 
stulf,  tnanufoctureil  in  t^pain  and  Portugal. 

Baft,  Baft'aa,  Baf  fe-ta»  (Fabric.)  a.  A  blue 
'  white  cotton  goods,  used  in  Ibe  African  trade. 

b.  A  kind  of  East  Indian  cotton  piece-goods. 


Batt-Tbot, 


is  a  hoop  of  iron  with  a  steel  lip,  and  has  one 

edge  pierced  with  holes,  for  the  attacUment  of  a 

leather  bag  by  Jacing.     The  spoon  is  suspended  by 

chain,  and  has  a  long  handle  by  which  it  is  guided. 
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Ilrina  tuiik  in  [lUHitinn,  it  U  dnwn  idnng  Ihr  bot' 
tool,  liui»tnl  liy  A  cniir,  anil  iliimprd  inln's  lighter 
or  mud  Ijarff '  TIh-  lug  i«  iierfonitrd  frir  thtr  <rM»pe 
of  watiT.  'Dii*  rul  hhuwii  ihr  !■{{  urerlwanl,  and 
■iRiiit  tu  Xv  auuk  to  Ihr  holtoni  l>v  nrnuis  of  th« 

Bb  tiwfl'  Di^'ar.  Ba)[*iui<  ii  iTiightil  canr  w 
it  •-OII1M  fn>rii  till-  mill,  •l<-i>riv<il,  tu  ■  emt  ixiriit, 
«r  it»  Jili.'.-  U1I.I  M.-rh>rine  li,>itl.-r  :  >)»  of  tlie  Inr.-^ 
uhii-Ii  nrr  Hlriii|i>il  fitim  it  jirri-iouii  to  (triixliiift. 
Ai-i-onliiiu  to  n  ray,  ^ml  niillii  oiiij  pxtnu't  from  T<! 
to  75  [n-r  ivul  of  till-  iiai-i-lwriiiv  iiiattcr  wliich  analy- 
■in  hIkiu'ii  t"  )■■  )irfwiit  in  thr  I'aii*',  and  the  rrRiaiii- 
■Irr,  aftT  till-  wiitrr  i*  rva|>oritiil,  juiim  with  tbr 
Ktirr  Mill  ollii-r  I'orlioiiai'miiii  niattrn  to  form  a  fu<-l, 
ivial  and  wowJ  l»-iiig  vrry  exiieiuiivt  in  miKar-i-ant 

Tlie  iMfpuw  IH  (omrlimp!!  rarlnl  to  the  liHd,  to  br 
dried  by  the  luii,  but  a  numbi-r  of  I'nittnl  Stat<-< 


.-ialhMt    Other  fnrtMuM  arc  «a«aiMl 
mrnly  for  burning  it  to  get  tld  of  iL     T«l  |farf 


I  Mt«nl*  have  befn  gtantMl  for  apfiMataM  ht  i 

it  by  artilii-ia'  '     -      ""^     '  -  -^ 

I  mrnly  for  bil        „  „ 

ain'nmulnte  round  tha  miii-b 

In  Mehhick'h  patent  of  April  10,  IS4I»  IIm  Ii- 

HIP  in  tntiifL-rTHl  to  an  inclined  chnt^  wkaMt  k 

.  in  taken  by  an  endlna  aproD,  which  awMi  Mtmi 

I  rvei*  or  druiun,  and  conductn  it  tbron^  ft  Mriv  rf 

thrw  bvatii)  coinjiartmenla,  Itiulljr  ile|iMitilf  tt  ■ 

'  '        |>latrirni  in  fronj  of  tha  fntnac^  aratkr 

j      Another  rii 

I  inrlineil  oiH'ti       .    .   ^ 

and  liollow  bolta,  through  1 
rra|>iirat(Ml  froni  the  cane.  The  atrain  la  introdnetl 
I  Ihrun^h  hnllnw  trunnionii,  and  the  dtyer-tnbe  b  ■» 
itvd  by  |iiiiiiin  and  annular  gear,  aa  abon  ia  dia 
gnre.  The  material  is  fed  iu  at  tin  npper  tad,  at4 
urks  gradually  to  the  lower  end,  wbere  b  fmma  • 


Batta,  Dr^ 


pill-  o(  ilry  iilnIT',  and  in  forkr<l  into  the  furnace  bi--  '  of  the  bagnne 
ii'iitb  till-  snir.ir-iiina  and  thir  engine  whii-h  runs  the 
^tafili-hnirnl. 

Ba-fRtae'  Fur^aOft  A  fiirnu-e  f.ir  coniumhig 
tlie  liigujui'  (IT  irx'gDHi),  the  cane  n-mnining  nlterlhe 
[irrwiurF  of  thr  Mii'<-hiiriiii>  juice  tlierefrfim.  It  gen- 
-ndly  vainUu  of  a  kiln  ur  larp-  rhanilier  with  a  Hue 
to  the  funwe.Mjinci'  Ivni-nlh  tli<?  boilers  which  make 


hcnlen  whieli  drive  the  aogar-mill,  ami,  !■  m 

Hf-m 


niimng  lire,  it  may  \a-  cnnnnnied,  and  perliiiTn  adit  ]      .  ._^       ^      „. 

•■miethiug  mnre  to  the  fire  timi  it  •ubtracti  bv  thr  B^i        .__. 

>'rii|i>nilion  of  ita  waliT.     The  exaiiijile  (Pig.'fllPl 

iliiin-i  it  aH  ilimiiieil  in  a  nle  n|K»i  the  gnting  nlxive    liouM-^  heat   the  vaennm-tua. 

the  fire.     Tlie  heat  resulting  from  the  eonibuMion    evaiwiatora,  and  mn  the  j 


BAG-CLASP.  -i 

Fig.  520  shows  a  fnniBce  for  burning  the  cane- 
lefusr,  and  the  relation  of  the  furnace  {)roi>er  a  to 
the  dlschaige-apion  b  of  the  cane-mill,  the  r«e<ling 
devices  e  c  and  the  fiimaci'  d,  of  the  stPMni-liojlers. 
The  bagasse  does  not  pass  beneath  the  boilers,  1>ut 
the  flume  of  the  fumiice  o  is  iinmed  into  b  Ihrongh 
the  flue  t,  and  additionnl  air  ia  udtnittt'd  benenth 
th«  ({'''^'''S  °^  '^  ^y  iliinipers  in  the  osli-pit. 

Ba^l-clasp.  A  clnnip  or  cincture  for  eloaing  the 
moutlis  of  bn^.     See  Hao-faste>eii, 

BKB-fait'en-«T.  A  device  for  clamping  or  tying 
the  moiitiia  of  lags  below  the  hetn.  A  snbsCitute 
for  a  bag-string. 

A  number  of  different  modes  are  shoven  in  the 
flluBtratian,  anil  will  be  briefly  described. 

Fig.  £21. 


^& 


a.  A  sheet-metal  tag,  with  s  curveil  tni>ering  slot. 
is  pfTmaiirntly  attachud  to  one  end  of  the  string. 
Th«  other  end  of  the  string  becomes  jnmined  ill  tlii' 
■lit. 

b.  The  metallic  tag  attacbed  to  one  ciid  of  thu 
ttring  has  a  thimble  in  which  the  other  end  of  the 
•tring  is  jammed  bv  a  wedge. 

c  One  end  of  the  string  has  a  pennanent  ring. 
The  other  end  is  rove  throogh  an  eyelet  in  itself. 
and  jams  against  the  ring. 

d.  One  loop  is  peimanently  atlacheil  to  a  slotted 
lever.  The  latter  la  rove  through  tlie  othi-r  loop  and 
turned  over  beyond  the  dead-i^enter,  so  as  to  jam  the 
loop  utainst  the  standing  part.   - 

c.  The  standing  end  is  rove  through  two  holes  in 
the  tag,  and  forms  a  loop  wliieh  jnLna  down  upon  the 
pmnt  end  of  the  cord. 

/.  The  point  end  is  jaiuioed  between  two  pivoted, 


A.  One  end  of  the  cord  is  knotted  to  the  loon  of 
the  wire.  The  other  end  is  passed  rounil  the  bog 
•nd  jammed  between  the  jaws. 

i.  A  pur  of  hinged  clasps  whose  free  ends  interlock. 

J.  A  spring  device,  ai.'tiug  in  Ibe  manner  of  a 
bnocfa  J  a  apring  nin  engaging  a  catch. 

k,  A  lever  attached  to  one  enil  of  the  eonl  engages 
■  loi^  on  the  other  enrl,  and  is  thrown  over  to  carry 
the  loop  to  a  curved  [lortioii,  which  holds  it  securely. 

I.  Similar  to  the  last,  but  having  a  means  of  ad- 
justment. 


)9  BAGGAGE-CHECK. 

Bag-^'ter.     {Sugar-lCi^nat<j.)     A  deviee  some- 
times used  in  clearing  saccha- 
rine solutions  of  fccnlencies  "B.  Wa, 
and  impurities  mechanically  ~  ~ 
suspended  therein. 

In  one  form  the  juice  :a  al- 
lowed to  pass  through  a  series 
of  copper-wire  sieves  of  grad- 
ually increasing  fineness  be- 
fore reaching  the  flannel  liag; 
perhaps  the  more  Jisiial  form 
IS  that  in  which  the  sieves  are 
replaced  by  the  series  of  ver- 
tical fiannd  strainers  arranged 
in  a  lower  chamber,  having 
a  stojicock,  into  which  the 
juice  IS  admitted  from  a  com- 
partment above. 

The  example  consista  of  a 
ai^s^i'oi*       """■"""""""' 

tied.  The  juice,  iBiasiTig  down  / 
each  of  the  pities,  distends  the 
bags,  and  dnps  down   their  Bat-Filur. 

outer  surfaces,  collecting  in 

the  chamber  below,  whence  it  b  drawn  by  a  faucet. 
Bog-frame.     The  metallic  frame  to  which  the 
leather  or  cloth  part  of  a  carpet-bag  or  valise   is 
'      -    ■    -     •    ■■■'  fssandaf     " 
d lock. 


Bag'gage-oheok.  A  tag  or  label  to  be  attached 
to  a  trunk,  to  indicate  its  clcatiliatioii ;  usually,  also, 
its  jioint  of  dejiarture,  and  frequently  the  name  of 
the  railway  com|>any  attaching  the  said  i^heck. 

The  deriees  are  numerous. 

a  (Fig.  524)  shows  a  cheek  or  klicl-holder  of  two 
metallic  portions  which  form  a  frame  for  the  inclosed 
card,  on  which  is  inscribed  the  name  of  the  place  of 
destination.    This  is  used  also  for  luail-bags. 

A  is  a  lock-up  case  for  a  immbcr  of  such  cards, 
either  of  which  is  exposed  at  the  o]iening  as  may  be 
roplired. 

e  has  two  series  of  numbers  on  wheels,  and  the 
places  of  de[>arture  and  desHiiation  are  indicated  by 
nuinlH'rs  acrveing  with  the  schedule  of  stations. 

il  has  the  places  of  deiiarture  and  destination  on 
the  respective  sides.  Either  of  the  readings  may  be 
hiilden  bv  the  strap  which  is  rovi>  through  the  loop 
at  the  otlier  end  from  that  of  its  attachment  to  the 
check.  On  the  return  trip,  the  other  side  of  the 
check  is  eiposeil  by  the  inverse  reeving  of  the  strap. 

e  has  a  disk  with  a  circuniferentially  numbered 
margin.  A  number  agreeing  with  the  schedule-num- 
ber of  the  station  for  ivhich  the  baggage  is  bound  Is 
exposed  at  the  ojK'ning  in  the  plate.  Ry  an  arrange- 
ment of  the  strap,  the  latter  is  made  to  hold  the 


BAG-MACHINX. 

hu  ■  Iioldvr  mi^iuUble  u  to  hii^t,  m 

to  which  the  mouth  of  the  bag  U  BUtel 

hu  cluping  Ian  upnmt«d  bf  k  foat-ti|gK 


/  IwH  llir  MTii'S  iif  stilt i»li-uuliili<-n  in  n  ron- :  th<' 
hiraii  U  N>  nivr  ()ironf;li  tlu^  sloli  ui  li>  iinti'-ate  llic 
stiitioii  {'£>>  at  whii'h  the  1w[(C>>(!b  "  to  )<f  put  ulT. 

'I  U  B  iiictalUi-  caH-  iurlnsiiiK  a  nnl  villi  tlie  nuni' 
IriH  iiT  th<-  stjlinnH  i-Kiitiil  t1ii-m>ii.  A  iiunvh-uiark 
iii<li<'dli-a  thi-  MHtiiHi  nf  ilntiualioii  1)4  in  ihi-  il- 
]u->tni!i<)tit.  TIk-  itraji  h.iliU  tli-  fan*  of  llii-  i-a— 
tu)crthrr,  laHiiK  lure  tfituUKli  llir  lon^i*. 

A  lian  u  iliat-i-lalr  anil  |ii>int<T(.  wliiclt  in<lii.'ulc  llii' 
■t'li-m  of  lU-imtlun-  an>l  ilritiualion. 

i  i.  H  n>.'Ulli>'  Ai'k  villi  r^-linl  nlot^  ami  ri.rr.'- 
^I>o[laill)•  iiiiiiil»'T>.  Th<-  »lKif  \x  H>  ri'Vi-  thruiigli  Hit' 
.slula  ni  til  fiivr'  tli<-  r<i]uiiv<l  ITiilii/ation. 

BKg'Ek-la.  iX.'u/i-r,il.)  A  tw»-ii>iuti'<l  Anl.iiin 
vi's-i'l.  fri'i|ii"iitiiii(  tlii-  Initinii  t'WtB.  A  rfii-w.  Th^ 
•  aiitiiiv  i"  Cnmi  i>n>  to  -iTii)  tomi. 

BaC'SliiK.  IPiLrii-.t  I.  A  •vmr*-  taVnr  nndi: 
otiUri  nlp^^  Wtii|\  rt-'..  for  rormii;;  I'ottoii-lvil ->. 

•i.  Til.'  k'Hiiiv-.  lotli  of  lii.lia  i^  nixl.-  fi^on  iiite. 
In  IV11L.11I,  tn>ii>  .11.'  or  two  K|i-^i."<  of  rVrA-ru^ ,  in 
ll.iiiil.iy  iiii.l  M.i'lru,  ffm  thr  l'n^-ilar;.i  JHii.:-i. 

BBg^hold'«r.  A  rontrlTali.-p  to  linM  up  a  iuf; 
ttilli  U>.'  Uh^iiili  ..)><n  T..I.1V  for  filliiit:.  TIkv  iin- 
in.iuv  f.'nii-,  «niir  a.1ii]it.-.|  for  Uritv  in*'u-h\ipi, 
.•lli.-n  .if  a  MimlL-r  xltf  f.ir  Hour.  mwU;  xtill  KlintlliT, 
for  iinlinary  iirr-i'.'rii-K  ami  cuuntrr  nv. 

•(  hoD  ^  I'lutf.rtTn  oil  wlii.-b  till'  on'k  -iiti>I>. bikI  ita 
wi'iulit  spiv»>U  till'  b.iritH  vitliiii  nii'l  di^t••ll■I«  th* 


v-y 


h.   A  l.H'k  fur  ni;iii.)«ics,  uamJly  tomi  form  cf  tai- 
1i.-k,  w'nM'K'k.orshai'klr. 

B«B-°»-cUl>e'.     A  TiiachiDe   br  ndibw  lap 

nf  [H].!  or  ii-xlili-  faliric.     The  trnn i«  MMUf  1^ 

)>li<--l  to  luai'liiTirn  which  make  p*per-b)^  Ibr  ■)»' 

ini'ii'K  anil  donirtlii-  ium.    In  Mnr  of  tkcar  the  W* 

is  hanillnl  an  in  an  pnvr]o).r-inachine,  blanlu  M  k 

shapF  being  pivTiooilT  rat  «■! ; 

at  a  timr  In  the  macU^  iMn 

itniilii'nilv  or  i>v  linnil,  and  iirr  gnnuMd,  tMU, 

■l.'Uvvr-'il  in  a  ]iiK     Inothnnacbli       "    " 

i-'  nixil.'  1111  into  a  hnllnw  tube,  ]ik«  ■ 

\i  f.il  to  thi>  mai'liiiif  whicli  makH 

fnniiini;  a  tinp  w1ii.-h  ilonblr*  over  b 

Iin  .'f  ih"  hnfc  at  n  RubarqiWDt  OptnHl 


thi-sr  a 


rr  lodMiBt 


IlKlth 


splvn-U  ll 

Ol'tll,-  *...■)! 


i.iH«ii.s  nn-  ronntnii-tnl  uprdlllr  (bl 
It'iu  loK^  liHvint;  a  cimilar  duit  for 
Atti-T  inakinK  thi-  l-'iiirth  of  two  b         ■ 

iinit»l,  Ml  tliat  Ihr  tulnilar  i<ortloi 1 

aini;li>  urli  nfilnulilr  thicknrM  t«  fomn. 
of  in>'lii>a  of  thin  i»  mongh.  and  b]r  a 
WHV  rut  thia  ilonhir  portion,  thna  di 
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BAIL-SCOOP. 


closure  of  two  bag-botto[ns.  The  double  bag-ltn^li 
of  the  tubular  portion  is  also  transiTrxely  dirided 
midway,  the  cut  foruiing  the  mouilia  of  two  liagi. 

Bag-net.  {Fishiiii}.)  A  Unding-m't,  or  nut  bag- 
■hagifd,  for  sweeping  n  stream,  or  to  be  set  in  a 
■tream  to  catch  tisb. 

Bag'nette.  (Jrekileelure.)  A  Binall  tnolding, like 
the  astragal.  When  enriched  with  foliage,  it  i)>  called 
tckapttt;  when  plain,  tliaul. 

Bag'pip«B.  An  ancient  Greek  and  Roman  in- 
strument. The  leathern  liag  receives  air  through  a 
vsl  veil  tube  from  the  lungs  ora  bellows,  and  is  squeezed 
by  the  arm  to  drive  the  air  into  the  jiijies,  wliioli  are 
operated  by  the  perfarincr.  The  bans  pi|>r  is  called 
the  dnmt,  and  the  tenor  or  treble  jiiiie  the  diantr.r. 
It  is  now  considered  a  Suotcb  or  Irish  musical  in- 
strument, though  Nero  is  njiorted  to  have  solaced 
his  gentle  mina  with  ita  strains.  Formerly  commoD 
throughout  Europe,  it  is  now  neatly  n-stricttd  to 
Scotland,  Ireland,  parts  of  Kranee,  and  Sicily. 

It  is  the  common  country  instrument  of  the  Pi 
iiub.     The  Sikh  instrunieut  rather  resemblea  the 
It&lian  p/iftrari  than  the  pipes  of  the  Scottish  High, 
landera. 

"  After  dinner  we  had  a  fellow  |.Iay  woU  Upon  the 
bagpipes,  and  whistle  like  a  bird  exceeding  well."  — 
Ptpyit  Diary,  May,  1661. 

Its  notes  are  remarkahle  for  power  rather  than 
•weetneas,  and  reijuire  uncommon  skill  in  the  per- 
former to  render  them  even  modi:rately  pleasing  to 
ft  cultivated  ear,  unless  from  the  foroe  of  habit  or 
the  ssaociations  connected  with  the  instrument.  Ih 
gtatilnatumatdiipalandian,~t'ba  Romans  flavored 
tlteir  «u«af^  with  asafetida. 

Pipers  are  still  attached  to  the  Highland  regiments 
Id  the  Britiah  service. 

The  antifinarian  noliecs  of  the  instrument  are  in 
the  ifuaurgia  of  Lusi^inius,  1536,  and  in  "  Don 
Quisote." 

ng-S37. 


C,  which  is  played  on  b;  Uie  flngen 
inon  [)i|ie.  By  meuns  of  a  tube  the  w 
into  drones  a  a  a,  which,  lieing  tune 


FIg.BSS. 


by  Uie  Angers  like  the  com- 
'  "  tube  the  wind  is  conveycil 
Iwing  tuned  at  oclavea  to 
I  each  other,  produce  u  kind  of  cronan  or  bass  to  the 
'  cliantcr. 

The  lower  cut  represents  the  improved  or  union 
j  miiea,  the  drones  of  whifh,  tuned  at  thirds  and  fifths 
:  by  the  regulator,  have  keys  attaehed  to  them  so  as 
to  pi'oduce  cliunls,  parts  of  tunes,  or  whole  tunes, 
:  even  without  using  the  chanter.  Doth  drones  and 
'  chanter  luny  be  rendered  quiescent  by  stops. 

Bog-pump.    {Ilyilraulia.)     A  form  of  bellows- 
puum  in  whicli  the  valveU  disk 
a,  which  takes  the  place  of  the 
bucket,  is  connected  with  the 
base  of  the  barrel  by  an  elastic 
lug  distended  at  intervals  by 
rings.     It  is  describeil  by  Dr. 
Eobinnon  in   his  "Mechanical  , 
Philosophy."  It  14  much  older,  u- 
however,  than  this  work,  and 
has   been   invented  again  and 
again,  from  lime  to  time. 

Bag-reet  {Kaulkal.)  The 
lowest  reef  ofa  sail. 

Bags.  l,Pondain.)  Theflues 
in  a  porcelain  oven  which  ascend 
on  the  interna!  sides  and  enter 
the  oven  at  elevated  points,  so 
as  to  heat  the  upper  part.     See 


Bag-Pump. 

is  usually  eonnecteil 


The  Irish  bagpipe  wb.s  originally  the  same  as  the 
Scotch,  but  they  now  differ  in  luiving  the  mouth- 
pieee  supplied  by  the  bellows  A,  which,  being  filled 
by  the  motion  of  the  pii)er's  arm, '-'"  '   '■  '   ' 


Bag-tie.  Sep 

Bag-welgh'er.  A  form  of 
steelyard  adapted  for  this  pur- 
pcft-.     See  Steklyahd. 

Ball.  The  ai-ched  handle  of 
a  kettle  or  bucket,  to  which  it  is 
by  loops  called  ran,  on  tile  latter.  The  ends  are 
usually  bent  around  the  ears,  so  as  to  be  permanent, 
though  loosely  attached  ;  but  sometimes  the  hail  is 
jointed,  and  adapted  to  be  hooked  to  tlie  ems  as  oc- 

The  bails  of  common  wooden  buckets,  such  as  are 
used  in  the  house  or  sugar-camp,  have  their  hookeil 
ends  inserted  into  jierforuted  metallic  plates,  or  can, 
which  are  tacked  to  the  staves. 

The  crane-ladle  of  the  foundry  has  a  bail ;  the 
smaller  ladles  have  crutched  handles. 

Bails.  {.Vaulicol. )  The  frames  that  support  the 
awning  or  tilt  of  a  boat. 

Ball-eooop.  A  scoop  or  pivoted  trough,  djsigned 
for  draining  bwiies  of  water. 

That  shown  in  the  cut  was  contrived  by  Mr.  W. 
Fairbaim,  and  is  adajited  to  be  worked  by  the  single- 
acting  Cornish  engine. 

The  scoop  S'  turns  on  a  center  at  C  :  its  other  end 
is  connected  at  R  to  the  end  of  the  engine-beam  B, 
supported  oil  a  suitable  foundation  F.  D  is  the 
drain,  and  L  the  level  of  the  water  in  the  river  or 
place  of  disclinrge.  Tlie  stroke  of  the  engine  raises 
a  weight  ansfiended  from  the  beam  and  depresses  the 
end  R  of  the  scoori,  into  which  water  is  admitted 
through  the  upwardly  opening  valves  C.  The  weight 
then  descends  by  its  own  gravity,  elevating  the  im- 
mersed end  of  the  scoop  snlKciently  to  discharge  iti 
contents  into  the  water  nl  /..  The  dip  may  be  n-gn- 
lated  by  shifting  the  conneetin)'-rods. 

The  scoop  is  made  of  boiler  plale-iron,  and  is  25 
feet  long  and  :W  wide,  with  two  partitions  across  it 
to  strengthen  the  sides  and  affanl  beai-ings  for  the 
valves.  Seventeen  tons  of  water  can  be  raised  at 
each  stroke  by  this  machine,  and  with  an  engine 
of  GO-horse  Jiower  it  will  do  a  duly  e<^ual  to  thne 
pounds  of  coal  per  hoi-se-power  an  hour. 
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Fig.  £80. 


a  locomotive,  etc.  ;  or  a  weight  to  putkllj  cmb- 
terlwlance  the  weight  of  a  Talve^  and  enaUt  it 
to  Im>  iifte<l  more  reaililr. 

The  cUctric  balntux  is  a  form  of  eli  i  f  Hitll. 

The  hft'jrvfM/ric  balance  is  a  fonn  of  hygRMi^ 
ter,  in  which  the  absoqttiun  of  motitare  iliatniji 
the  e<[iii]K)is4f  of  a  Inlanoed  beam. 

The  fiifirontatie  baJance  is  a  modification  of  the 
onliiiury  halanet*,  for  the  purpoae  of  obUining 
hjH'iitif  Ki-avities. 

The  .straiit-fjftiance  in  the  oniinary  nfrtj-valve 
w)iich  has  u  wcightiMl  lever.  It  was  inTentcd  bj 
the  illustrioiiii  l)r.  Papin,  of  Blois. 

Thf  toririou'Utianee  in  a  delicate  electrometrr, 
in  wh it'll  u  horizontal  Uir  is  suHpended  frooi  a 
win*  which  is  twi.tt4^1  by  the  magnetic  attnctiao 
or  reimlsion. 

Thf  h])ecitie.gTavity  balance  was  dne  to  the  dis- 


Bait-milL  A  nuwhin**  usetl  by  the  "  Bank  "  cover}'  of  An:hinieile8. 
Iish«'nutn  for  cutting  tish  into  Iniit.  It  is  an  oblonK  Thf  **  Book  <»f  the  Balance  of  Wisdom,**  bj  Al- 
W'knIi'u  1k>x,  standin;;  on  one  end«  and  contains  u  Khi'izini,  of  the  tw«dt'th  century,  is  a  treatise  oo  ttut 
ridl«*r  iinnrd  with  knives  and  turned  by  a  crank  on  siNTilic-gmvity  Uilance,  which  he  credits  to  Arehi- 
the  outside.  nunU'8,  nurruting  the  8tor>'  of  Hiero  and  the  851^ 

It  n*senibles  in  fomi  and  oiK*nition  a  itftuw(j^ -cut'  cu>iin  gohl>niitIi ;  and  which,  as  he  ftays,  **  isfoondod 
tint;  nii-hine,  but  delivers  a  coanier  pnMluct^  uiion  ^-onietricttl  denionstrutiun)i,  and  deduced  fmi 

Baise.    {Ftihrir.)    A  iroarx*  woolen  fabric  with  a    {ihyiiical  causes,  in  two  {iidnts  of  view  :  1.  As  It  ii 
long  nuts  princiiiiiUy  useil  for  CO verinf(  tables,  screens,     plies  centers  of  gravity,  which  constitnte  tlie 
etc.     First  miKle  at  Colchester,  England,  in  IQOO.        noMe  and  elevated  de]Nirtnient  of  the  exact  acieia?^ 

**  I^iught  nie  a  new  black  luize  waistecoate,  liniMl  namely,  the  knowletlge  that  the  weights  of  heavy 
with  silk."  —  /'i7>7t,'lr»t>:).  l>odic.s  var>'  in  pn>]»ortion  to  the  differences  in  dis- 

*'Sir  Thonia.H  Clitfonl  talketl  much  of  the  plain  tance  from  a  iK>int  in  ooromon*  —  the  fonmUtiim  of 
habits  of  the  SikinianU  :  how  the  king  and  lonU  .  the  stcelyanl  ;  2.  Ah  it  implies  a  knowledge  UmI  tiM 
tliems4'lves  wear  but  a  clotik  of  Colchester  Imvze,  weights  of  heavy  l)odies  vary  according  to  diflmoet 
an<l  thi>  ladies  manth'H,  in  cold  weather,  of  whitir  in  riiritv  or  density  of  the  li((uids  in  vhicli  the  bodj 
tlannell :  and  that  tlie  ende.ivoun  fnt^uently  of  wt-  weighetl  Im  immersed,  —  the  foundation  of  tlie  faalner 
tin&r  up  the  mauuf  li'tory  of  making  these  stuifs  then*,  of  wiMloni."  The  li(K>k  of  the  Saracenic  fhSktapbm 
hAveonlyl>ernprt>ventedbythe1n4uisition." — Ibul.,  wa4  trnnslatmi  by  Chev.  Khanikoff,  RnssiaB  GoMil- 
Fcliruary.  \M7.  General  at  Tabriz,  iVrsia ;  and  an  English  tiUMli> 

Ba-la-lai'ka.    {Miisir.)   A  musical  instrument  of    tion  is  in  the  sixth  volume  of  the  "  Jooteal  of  thi 
the  b.iiidonr  kiml,  of  very  ancient  Sclavonian  origin.  '■  American  Oriental  Sfwiety,'*  New  Haren,  18M. 
It   i«>  in  common  use  btth  with  the  Russians  and,      In  connei^t  ion  with  the  subject  of  the  great  rriilifO 
T.iit.irs.     According  to  Xiebuhr,  it  is  nl.so  fr'<]Uent    weight  and  accepted  tbiHjry  of  the  Talno  aod  pvi^ 
in  Ki^ypt  an<l  .\nibia.     The  body  of  it  is  an  oblong    of  gold,  the  pious  Moslem  enters  the  foUoviqg  — 
semicircle,  aUmt  six  inches  in  length,  with  a  neck     test  :  — 

or  tingt'r-lm.ird  of  two  feet.    It  is  playetl  on  with  the        **When  the  common  people  hear  from 
fiui^iTN,  like  the  Uindour  or  guitar,  but  has  only  two    philosophers  that  sold  is  the  most  canal  of 
wires  one  of  whii-h  gives  a  nnmotonous  l»ai»s,  and  by    and  the  ore  which  has  attaine<l  to  peifection  of  M^ 
the  other  tlic  air  is  producnl.  turity   at   tlie  goal  of  completeness,  in  leapert  ti 

Bal'ance.  The  wonl  t^tlnncf  is  applie<l  to  msny  equilibrium  [stability  of  character,  niidcr  dRHh 
thini^s:  some  in  n>ffren<-f  to  tlieir  n'S4*mbIance  to'  staiico  \ihi<h  di>Molve  or  destroy  other  metalalthif 
the  o?..  illatin^  U-arn  of  the  scales,  such  as  the  but-  .  tirnily  In'Iieve  that  it  has  grailually  come  to  thai  M^ 
an''''-ff'itm  or  mtrku^'i-^-nin  (»f  some  tonus  of  .steam*  •  fc<'ti(m  by  passing  through  the  forms  of  all  [otMr] 
euirincs;  the  /"lAf/nv. An /«'//•'  of  a  table-knife,  which  Inxlies,  m)  that  its  gold  nature  was  originallj  ImA 
is  wei:^r||tf>il  t)  lift  the  Idade  fmrn  the  ta)iIe-cloth  ;  nfterwanls  liecame  tin,  then  brass,  then  sOm;  JmI 
the  Kihuw,  -t-iiin  of  a  crane  whov*  jih  is  {Mjised  on  finally  rcacli«>d  the  perjfection  of  gold  ;  Dot  hwnrfvg 
the  jMiNt  ;  thf  hil,i,io\  or  pivoted  lieam  of  one  form  that  the  natural  ptiiloMphers  mean,  in  Myfay  M^ 
of  ele.'trvimeter ;  tin*  fMi^Hiirr-th  rm^nufrr,  wbi'di  is  only  .something  like  whst  thev  mean  whn  th^ 
p-»iM*l  ici  a  sfrm,  an«l  is  thntwn  out  of  eiiui]>oise  by  sjx^ak  of  man,  and  attribute  toliim  a  conplotaHB 
il  ictu.it  ions  in  th*' length  of  the  lolumn  ot  contained  and  an  ei|uilibriuni  in  nature  and  coBstitBtli^  — 
nil  i-iiry.  not  that  man  was  once  a  bull  and  was  chaMid  ' 

The  t*'ihi.i''.''cwk  of  a  watch  affords  a  iM'aring  for   an  ass,  anil  aftenianls  into  a  horse,  aad  aAw 
the  up]H-r  pivot  of  a  w.iti-h-K'ilance.  into  an  ti\M\  and  finally  lx*came  roaa." 

Tlje  bn/'in'r.phif^  au'l  ^Mihim^-rinfj  are  jiarts  for  |      This  has  U'en  wrongly  quoted  ;  H  Ii  1 
su>tainini:  the  upper  piv«it  of  a  watch-lwlance.    They  '  call  Al-Khsizini  a  Darwinian, 
uitfer  in  >li!tp>\  but  tnat  is  their  function.  The  Imlanee  of  Archimedes  was  a  be 

The  /«f/'i;i'V-«yir/)i7  is  the  hair-Spring  which  gives    sus|Nfn«ietl  from  fixed  points  at  eachewu,w 
the  recoil  niotjitn  to  the  os4-illating  hnhinrc-wfyrJ,    able  weight  adjustable  on  one  ann  (^  the  b 
whoM'  [mUitious  determine  the  rate  of  movement  of    was  graduated  from  the  fulcnun  to        11 
the  tiui>'ke«'{»"r.  jx'nMon  of  one  of  the  bowls.     Bti 

Th«-  hihnii^  T^rtjif  is  the  arltor  of  the  Imlance,  and   ann,  the  weight  was  made  a  fit      • 
carries  the  pjiUets  which  act  uj>on  the  scafH»-whetd.       the  difference  U'tween  the  we  La  mm 

The  /wi//inrv-Tr.-i</A/  is  a  shifting  weight  to  jioise    bowls, 
the  bilaiicr,  or  a  counteni\'eight  to  lialance  the  weight  .      The  Kdunce  of  Mohammed  Bin  2il 
of  other  AttachiNl  iKirts  as  in  the  driving-wheel  of ;  from  that  of  Archimedes  by  tha  intm 


BALANCE.  ^ 

iiMlicator-Deedle  attnched  to  the  iKtim,  and  called  by 
the  Anbe  Uie  Umgao,  md  by  the  Hubatitution  uf  a 
DMTable  slupendiHl  seal«  fur  tbv  niuvable  weight  to 
twUnce  the  differenfe  between  wailes.  Botli  were 
described  and  exhibited  by  Al-Kli^rii  in  bin  work 
above  Teferred  to. 

1.  The  original  form  of  weighinp  scales  was  jirob- 
ably  a  bar  suspended  by  the  middlG,  and  with  a 
board  or  shell  suspended  from  each  end,  ont'  to  von- 
tain  the  wtriglit,  and  the  other  the  matter  to  be 
weighed.     I'arta  of  the  originuJ  picture  (Fig.  &3U) 


Fig.  [130. 


BALANCE. 

portion  to  the  weight,  and  the  Kensibility  cousufueiitly 
dimiuiahed.  A  cylhidtT  of  ateel  pasoing  at  right  an- 
gles through  the  center  of  the  biniu  forma  llie  axis  ; 
and  its  fxtreroities,  Krouud  into  shar])  edges  on  the 
lower  side,  serve  as  the  points  iif  siipjiort.  The  two 
edges  must  be  avcurati'ly  in  the  same  Htraicht  line, 
and  turn  on  smooth  planes  of  agate  or  iHilisheil  steel, 
carefully  leveled.  The  pans  should  likewise  be  sua- 
pended  from  Ihe  extremities  of  the  beam  by  agate 
[ilaiieg  resting  on  knife-edges.     A  needle  or  tongue 


iched 


^nP'-a*  Siala. 


Mte  defaced  by  time,  as  indicated.  Ari  ancient  Kgvp- 
tian  balance,  conaiating  of  a  woodeci  beam  anil  a 
piec<i  of  lead  at  the  end  for  a  weight,  was  found  at 
Mikanh. 

Id  eariy  times,  before  the  coinage  of  money,  the 
precioui  metals  were  weighed  out,  and  the  duty  of 
wrigliinff  wa,<  regulated  by  the  munici|iality,  and 
mttended  lo  by  puWi;;  weiRlien),  as  we  see  in  the 
Egrptian  monuinents  and  rea<l  in  elastic  literature, 
^^braham  paid  fur  the  land  lie  bought  in  sQver, 
viewing  it  out  to  Ephron,  400  shekels  ot  silver. 

"nie  sons  of  Jacob  also  paid  for  the  whait  they 
bought  in  ^(vpt  at  a  given  priir  in  utetal,  weighed 
oat  to  the  offiiMni  of  Joseph. 

For  the  early  uacn  and  gradual  improvement  in 
theproduction  of  coin,  see  Coinaisb. 

The  "  balance  "  of  the  Bible  was  Eijitllnr  to  that 
of  Egyiit,  Ihe  eaAa  of  ii[ual  length,  and  the  bc^m 
•lupended  by  ita  mid-length.  The  frequent  refer- 
ence to  false  and  unet|ual  balance  shows  that  the 
lerer-balance  on  the  "  steelyard  "  priiiei|>le  was  un- 
known to  them. 

The  lever  of  unerjual  lengths  on  each  side  of  its 
point  of  suspension  affords  a  convenient  moile  of 
determining  weights  of  various  objitts  with  but  a 
dngle  weight,  the  object  being  susjiended  from  the 
end  of  the  shorter  arm,  while  the  bob  is  shifted 
along  the  graduated  longer  arm  until  it  fonns  an 
exact  couaterpoiae  for  the  ohjert  weigheil.  This  is 
called  the  tUelgard,  prolialily  from  ita  material  and 
former  length  in  Englaml,  an<l  is  also  known  as  the 
Soman  BaXiauit  (SdifemJ.     Si-e  STKKI.VAliD. 

Balances  fordelieate  operations,  such  as  those  used 
in  asaayiog  and  chemical  manipulation,  are  nioile 
iritli  extrema  care.  Tlie  beam  should  he  as  light 
ai  poadble  consistent  with  infleiibilily ;  for  not  only 
the  ioertis,  but  also  the  friction,  is  increased  in  pro- 


thv  beam,  jiointing  directly 
u[>ward  or  downward,  when 
the  beam  is  hoiizontal,  for 
tlie  imr|)ose  of  indicating 
the  deviations  of  the  beam 
from  the  horizontal  posi- 
tion, on  a  graduated  scale. 
It  is  better,  however,  to 
bring  the  arms  to  termi- 
nate in  points,  and  to  place 
a  dirided  scale  behind  each. 
In  this  way  the  slightest 
deviation  of  the  beam  will 
be  rendered  evident,  if  the 
zeros  of  the  scales  be  placed 
exactly  in  the  same  level. 
The  scale  is  indispensably 
because  the  balance,  if  very 
sensitive,  would  require  k 
long  time  to  come  to  rest ; 
hut  it  is  known  to  be  iioised 
■i"  when  the  excursions  of  the 
yi  ni'edle  on  both  sides  of  the 
zero  of  the  scale  are  equal. 
In  order  to  preserve  the 
knife-edges,  the  beam,  when 
__.- '- supported  on 


rests.     PropN  elicuUl  aloo  b<t  placed  under  the  iia 
ivben  loading  or  unloading  the  balance.     The  win 
ipimratus  roust  be  placed  under  a  gloi 
:ect  it  from  the  disturlung  inQuences 


Analytical  balances  are  usually  made  to  carry  1,000 
grains  in  each  [utn,  and  to  tuni  with  the  yimi  Ii"t 

There  are  several  large  iHlaneea  in  use  in  the  Eng- 
lish mint,  calculated  to  weigh  from  1.000  to  6,000 
ounces  Troy.  Some  «f  them  turn  with  Vir  of  » 
grain,  when  loaded  with  1,000  ounces  in  each  scale, 
or  with  ggoiinig  part  of  the  weight. 


Fig  sa. 


To  the  mode  of  suspending  the  beam  and  the  scale* 
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BALANCE-BOB. 


iiiurf  uttcntion  hii.s  [irt>)Ni1iIy  Ufii  tlin>ct«Ml  than  to 
any  ntli'T  |i>irt  of  tlif  lialiiiicc. 

Of  souii'  of  thi'  KiintiNMii  )Kilan«'cH,  — 

Fox's  Immiii  hat  |iiv«>t.s,  the  r<init-iil  rmU  of  whi<:h 
(•by  in  )ioll<>w  :i;;iit*'  t'oncs  of  Ur^^fr  an^h*. 

Oi:i:TLis<i'.H  U'iun  ii  ro;it«>«l  with  iihitinuni  or  iniI- 
liidiiiiii,  the  knifi'H<l;4i'4  anil  planes  U'in>;  of  af;:itf, 
and  til"  in<»tiuiii"iit  |>p>uf  a^inst  arid  fnm«'s.  The 
kiiifr-i-l;i:i-«.  an-  h't  into  ilov«'tail«*<I  notrhi-j*  in  th»* 
1>m:ii.  The  IhMni  in  ^ni'liiHted,  s«>  tliat  sniall  (iitfrr- 
I'lii'fs  uf  wii^ht  can  Iw  <lft«*rniint'«i  hy  idarin^u  Mnmll 
pUtiniini  win*  weight  on  one  of  the  divisions  of  tlie 
^(niiliiiiteil  U-am. 

Stkisiikii.  Miiitends  th«  iM'am  hv  win-s  or  silk 
i'ordh.  In  .mother  of  .St«;inheirH,  the  lH*ani  iMrrie.s 
two  sni-ill  ste?l  HphiTeH  in  the  inidille,  re.Htin;;  on  a 
Mt4*el  iilams  and  a  sphere  at  either  end,  n[>on  whi'h 
n*sl  the  plan-'  or  sli;;htly  eonvex  splierieal  snri"a«:e:4 
of  the  pI.it-'H,  fniiii  whi<:h  the  {kins  are  susjMMided. 

Aniini{  tlie  HHkles  of  deli>at-ly  atljiHtiii;;  thn  parts 
toohtaiii  |»"rff -t  et|nilihritini  iiuy  U*  liti'd  :  — 

In  Dovkk'n  the  tiiial  adjust ni>'iits  in  the  din'otion 
of  the  len'^th  of  the  Umiii,  and  in  a  ilin*«'tion  imtjnmi- 
dieular  to  it,  luv  alfe^'ted  by  a  ent  at  eai-h  enil  of  th«* 
bvain.  nnkiiiK  an  angle  of  4'>'  with  the  axis  of  the 
bciun,  and  ••a|»:i>»le  »>f  l»«>ini»  wi  l-ne*!  I»y  a  mti-w. 

In  the  Ant'Ttt' ',1  Kilniiee  till*  socket  in  whieh  onit 
of  the  i*xtri-nie  knife  eii^.-K  is  tixe>l  moves  in  a  slit  in 
the  dip't-ti'iii  of  the  Ien;;tli  of  the  beam,  and  is  ad- 
justed by  nn-aiis  of  two  S4Tfws. 

In  Or.i:ri.isii's  th«'  adjustment  of  the  distanee  of 
the  extn'me  knifi*-e«l^)  fn>in  the  middle  knife-eilgc 
!.■»  orte  'teii  by  a  vertieal  eut  in  the  mi-tal  of  the  l>oam, 
ca)Nible  of  U'ing  sli;;htly  widened  or  ('outra«:ted  by 
Ki'rews. 

Am  m<(  thi>  nioh's  of  ehe<:king  th«^  oseillation  of 
the  ]».inH  may  b>  m-'nti«>iied  DoIInt^'s,  whii-h  eon- 
siflU  of  luiirdinishes  turning  on  a  handle,  and  as- 
cendin.^  tdl  the  finis  of  the  brash-s  toui'li  the  under 
fciile  of  th"  {Mu.  The  mi>Ii>  of  obtaining  ijuie.scence 
of  the  |ii)n  in  tln'  iK*noiie;il  intennittenee  of  the 
coin-wii:;hin-4  ap|i;iratus  is  by  a  depn.'sse»l  ivory  jH)int 
•liove  au'l   HI  agate  ]»<iint  In'neath. 

In  Fox'n  Uilanie  the  N'.un  is  brought  to  zero  by 
the  attrii-tioii  of  a  mignet. 

Th"  sfriMtiviMP'-^s  of  a  Uilanv  <le]MMid<i  Rafter  frii- 
tion  liL"!  l»"'-n  n>du>->*<l  to  a  minimum),  fir>t,  on  the 
proximity  of  th-*  .-enter  of  gnivity  to  the  |Miint  of 
HUs]N>nM«>n  *m  whifh  thi*  N^ani  swiugs  ;  anil  the  ren- 
ter of  gravity  mU'.t  In*  direilly  U-low  the  p«)int  of 
buspeii'^iou.  S'.»rilly,  on  tin"  fa'-t  that  all  thn*e 
knile.fd;^.--,  aff  ill  the  Sim*  j»l.iii'*,  to  prevent  th** 
farther  low.'rin^  «>f  the  o-nter  of  gravity  when  the 
Immiii  is  loi  1.- 1.  Tliinlly,  on  tlii-  rigiility  n(  the  U-am, 
to  pnVi'iiT  a  >iinil.ir  lowering  by  springing. 

St-e  Far.id.iy  •»  "t'lifinitMl  ManipuIation-% "  fitr  sug- 
gestions ill  ••oiiN;rU''ti'>n  anil  man.igemi-nt  of  delicate 
lulanres  iini-|  in  ipiantitative  analysis. 

S«-  id.'.o  ('.tiN-WKii;HiNii  Maciiinf:  ;  C'oi'ntf:u 
Si'VM>;  Miii:o\|i:rKi:Hvi.vN«K;  ri-VTKiMiMSrAl.r.s; 
SniiNu    H\i.\N«"i.  :    SiKKLYAKij;    Wr.ii;Mis«;  Ma- 


eil  of  two  weightetl  «nu8,  oscillating  on  a 
The  tloirk  of  Ilenr}'  de  Wick,  made  in  lS7t  f» 
Charlert  V.,  hail  a  balance  of  this  dencripCioiL    TW 
I  Ni  Ian  re,  so  far  as  watches  ar«  concemra^  is  a 
iliiven  in  one  din^ctiou  by  the  vaainapdam 


thn^ugh  the  train  of  guarins,  and  n-tanra  bgr  the 
force  of  the  hair-Hpring.  ^^  hile  watches  of  tac  ta- 
rioiis  kinds  have  balances,  their  escapements  HOMT 
ally  ioiistitute  their  distinguishing  features  Ivjr  wUdi 
they  uDf  named  and  known,     ftk^e  KsCAFCMEJCT. 

In  n'gnlating  a  watch,  the  length  of  the  heat  of 
the  Ixilanee  is  inereaMii  or  hhortened  to  make  the 
watrh  go  slower  or  faster.  Thiv  is  done  by  leCtiag 
out  or  taking  up  the  hair-spring,   ^5ee  HAiK-aniaw: 

Co  M  PKN  K  at  I « »  N  B  a  la  N<  '  K. 

The  rlfK'k  or  watch  Ijalonce  consists  of  — 

The  rim. 

r*:rtj<. ;  spindle  or  arbor. 

.Spring  ;  which  givi-s  the  recoil  moTeroent. 

Jiojnlntor;  tletennines  the  length  of  spriaig  in- 
volved in  the  movement. 

f  ''»'k ;  atfonU  a  bearing  for  the  upper  piTot. 

/'oftiH'Y ;  a  .stei)  f<ir  the  lower  pivot. 

Pnlhts :  the  pfati'ti  on  the  verge,  whioh  engige  thi 
antfu'-trlurl. 

:{.  [^Electricity.)  A  tenn  applied  to  a  derioe  far 
nie^Lsuring  the  n*sLstanrc  of  an  element  of  an  electiic 
( ireuit.     AIn>  known  as  a  BiiilMiE. 

Bal'ance,  Al-loy'.  Roukiit's  A  Hot  BaUmee  ii 
intendeil  for  weighing  thoM*  metals  vliooe  propor- 
tions an'  stated  derintally,  Ix'ing  constructed  on  tht 
princiole  that  weights  in  equUihrio  are  inTendj  m 
their  <iistan<'i*s  from  their  {toints  of  sunporL 

The  iK)int  of  sns]M*nMon,  a,  of  the  oalaDce  is  mi- 
justed  until  the  aiins  an*  n*s[N*ctively  as  th^*  twoststel 
pro{K)rtions,  — say  17  tin  to  83  copper.    The  half  of 

flf.6n. 
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(TifKif.-ppj'f'r  Rilamtt. 


2.  i/f'trtJ>fr!/.) 
Th«'  o'»iiIlatiiig  or 
]M'ii>luIiiin  wheel 
of  a  Mat>-h,  \vhi<-h 
givi-s  the  piil'^a- 
tioiis.  lt.>  axis  is 
the  vergi*. 

In  the  rarliest 
rb>i-ks  it  was  in 
the  ft»rm  of  a  bal- 
aiii'e,  and  not  i>f  a 
wheel.    It  ronsi>t- 


Roh^rt  AUcf 


the  iH'am  is  dividi»«l  into  50  equal  parts* 
fi«»iii  the  one  end,  and.  the  iioint  of  suspensioB  hriM 
adjust  IN  I  ]>rn[>ortionally,  the  weight  w  is  hni^pl 
to  a  ]Mi>ition  when*  it  ennbles  the  Iwam  of  tha 
balaiire  to  >taiid  m  rquiiibrio.  A  qoanthref  • 
iN'iiig  thi'U  plaeeil  in  the  scale  suspended 

short  anil  will  N*  lBilanoe«l  by  the  proiwrtion ,_ 

tity  of  tin  in  the  other  svmh'.   See  table  in  Al«LOr»te 
<>oiivertiii::  frartinns  of  ajwundtoderimal  pmioitiwii 

Bal'ance-bar.  {//jfilmulie  En^ntrrmg )  A 
h*avy  iM-ani  lM»]ti>il  to  the  roiter-poat  of  a  CHwI-lMk 
gate,  and  n-stim;  ufion  the  hevKpost  of  tha  MBMU  ll 
extends  over  the  w  hiirf  or  pier  when  the  gulalii 
an«l  lia^  tuo  uses,-  -  it  forms  a  leTer  by  wueh  tfM( 
is  swuii:;  on  its  pintle,  and  it  partially  bakHHiSi 
outer  i-nd  of  the  gate. 

Bal'ance-bob.    .\  weight  on  the  inner  Mi  iff  A 
working-iieaiii,  to  eounterbalanoe  the  wc|fM  iff 
pliinger-]iiston.     The  balatiee^bob  of  the 


BALANCE-BRIDGE.  ^ 

engine  of  the  Eitit  London  water-worka  is  a  i«cepta- 
de  of  ballast,  wrighing  about  8E).6I}0  (lounds. 

Bal'ane»-brlaKe.  A  lifting  bridge  with  a  coun- 
teipoise.     A  Raslulb  BniDiiB,  wliivh  see, 

Bal'ancft-ctmae.  A  crane  having;  two  amu,  one 
of  which  is  provided  with  aiTftn([emiiiits  for  counter- 
poininKi  in  whole  or  part,  the  wnight  tu  be  raised  by 


lib  inn  ]Mrtion  of  a  caat-iroti  pipe  or  pillur  erected 
in  the  center  of  the  tower,  and  Biiseeptlble  of  b-lna 
lengthened  as  the  tower  ro»e,  by  means  of  a<l<[ilionnl 
|deces  of  pillar  let  in  by  apigiA  and  fawxl  joUiia.  On 
this  pillBt  a  frame  of  iivn  was  placed,  capable  of  re- 
volnng  freely  round  it,  and  carrying  two  trussed 
anna  anil  a  double  train  of  barrels  and  gearing, 
worked  by  men  atanding  on  the  stages  S  S,  uliich 


5  BALANCE-GATE. 

revolved  round  u  b,  along  with  the  framework  of  tlie 
crane  froni  which  tliey  iiun^.  On  the  one  arm  hung 
a  cylindric  weiglit  of  cost-iron.  If,  whiuli  could  be 
moved  along  it  by  means  of  the  gearing,  so  as  to 
increase  or  diminish  by  tevemge  its  effect  as  a  coun- 
terpoise ;  and  on  the  other  wb  a  roller  S.  The 
roller  was  so  i»n]iei;ted  with  the  weight  on  tho  oppo- 
site ami  aa  to  move  along  with  it,  ivceding  from  or 
approaching  to  tlie  eenter  pillar  of  iron  in  the  aanie 
manner  as  tlie  weight  did.  From  the  roller  bung  a 
alieave,  over  which  ft  chain  moved,  with  a  hook  S 
at  the  end  for  raiding  the  stouea.  When  a  stone  was 
to  he  raised,  the  weight  and  tlie  sheave  were  drawn 
out  to  the  end  of  the  arms  at  P  of  tlie  crane,  which 
projceteil  over  the  outside  of  the  walls  of  the  tower : 
and  they  were  held  in  their  places  by  simply  locking 
the  gearing  which  luoved  them.  The  second  train 
of  gearing  was  then  brouebt  into  play  to  work  the 
chain  which  hung  over  tLe  aheare,  and  so  to  raise 


the  stone  to  a  liight  sufficient  to  clear  the  top  of 
the  wall.  When  in  that  position,  the  lirst  train  of 
searing  was  slowly  unlocked,  and  tlie  slight  deuliv- 
ity  inwards  from  the  end  of  the  arms  formed  an  im- 
etiiud  plane,  alons  which  the  roller  carrying  the 
(heave  was  allowed  slowly  to  move  lone  man  using 
a  break  on  the  gearing  t»  prevent  a  rajiid  run),  while 
the  first  train  of  ge-.iring  was  slowly  wound  by  the 
others,  so  as  to  take  up  the  chain  which  passed  over 
the  sheave,  and  thus  to  keep  the  stone  from  descend- 
iog  too  low  in  proportion  us  tt  approaehcd  the  eentiT 
of  the  tower.  When  the  stone  so  raisnl  had  n-nched 
such  a  position  as  to  hang  right  over  the  wait,  the 
crane  was  made  to  turn  round  the  centre  column  in 
any  direction  tliat  was  necessary,  in  orih-r  to  bring 
it  exactly  above  the  place  where  it  was  to  1k'  net  ; 
and,  by  working  either  train  of  gearing,  it  could  be 
moved  horizontally  or  verticidly  in  any  way  that  was 
required. 

Bal'anca  Ill«o-trom'e<ter.     An  instrument 


having  the  poised  beam  of  the  ordinary  balance,  and 
adapted  to  estimate,  by  weights  siisjiended  fh>m  one 
ann,  the  mutual  attraction  of  oppo^tely  electrified 
surfaces. 

In  Haiuiir's  electrometer  the  beam  is  suspended 
from  an  insulated  post;  one  scale,  can^ingthe  weight, 
lins  its  seat  ujion  a  post ;  tlie  other  aeale  is  a  disk 
which  is  ansgiended  above  a  similar  disk  electrized 
by  eoniiection  with  a  charged  Lrytlen  jar.  IIenley'r 
c|uadrant  electrometer  has  a  pendulous  pith-boll 
'  "      *  measured  by  n  graduati-d  a 


BBl'ance-f^amea.  {.IkipiuiMing.)  Tliose  ftaiiiua 
of  B  Bhi[i  which  are  of  criiial  area  ai 
from  liie  shi]i's  wiifj^r  of  gravity. 


I  area  an<l  equally  distjuit 


Bal'anoe-gate.  (ffartraulic  Knginrmiig.)  A 
Tonn  of  llcHHt-gale  which  has  a  vcrlieid  shiift  as  a  cen- 
ter. As  the  h-aves  on  eaeh  side  of  the  pintle  arc  of 
er|ual  ariHi,  a  very  small  power  is  ncces.iary  to  open 
them  in  whichever  direction  tlie  water  may  be  press- 
ing.    By  giving  a  prejunderating  area  to  the  inner 


IIALASfE,  HVIUlilSTATIC. 

Imvm  oT  t)w  (5iti>,  thry  uwy  U  inwle  sflf-ojwni 
(ir  M-lr-RliiMiiK  as  tli»  i-nrh-nl  wts  in  ur  vut  of  u  <-Ii^i 

net.   In  ihix  funii  tliry  ar>'  in iionlj  lucd  ua  aluii 

)!mtM  in  IIuUbiiiI. 


b  BALANCE-WHKEL  PIUE. 

luRH  r.'  6'  brar  in  the  iloti  of  the  l«l«lii»  Ijlj.  mi 
drive  tlu'  Ktiaui  wlien  the  Mdndle  /U  rotataL 

]iuir  <>r  vi'rti<-ul  rnwii-w.'ctioai,  oDa  ngar  aM&  m4  <f 
tlii^  vi-furl,  wliiuli  are  iltwgnrd  ans  the  — '^^'f  ■•■ 
tinn  and  liwliiifi  watcr-liiie. 


Slbinn-Catrl. 

Bal'anoe,  Hj'dro-stat'lo.  S<f-  SrEciPic-GRAV- 

irV   IIAL.1N.K. 

BRl'snce-teT'eL  ^S'lrlv;|illy.)  An  in-tntnxiit 
auHix'iid'il  liy  a  rill);.  Wlir-n  in  riiiiilibriuin.  twi) 
■iglits.  iiruixTtv  tittiil  to  ihe  iiislrutiitiit,  iihuw  tliv 

lit.,- ..f  Wi.  ■ 

B«l'uic«-knlfe.  {ftifltrn.)  A  taUli'- knife,  of 
wlii.'U  tl..-  Mil.!.'  and  imTi.iI«  count,- rWiancc  cat-h 
uthi-r,  H)  that  thr  Idiule  uiav  not  touch  aod  Miil 
the  t-lolh. 

Bal'anoe-iee£  i.YautiailA  In  a  souare  wul, 
a  diaK»nul  nif-Uind  from  th,>  oiiti-r  hnul-i-arinK  in 
the  Kii'k.  In  a  fon-nnd-ufl  wil, it  rxl-iiila rnnn  nnir 
iliT  ]iiiiut  of  thr  ii|,]ii-r  luiriiuDtuI  reef-land  tu 
it  lii>;h<'r  iiy  at  thi-  iniirr  p<iK<-  of  llw  Hail. 

d.  iVill.)  All  iron  Wr  stn-fh- 
in((  x-nus  (hi'  i-yi-  u(  %\v  ruiini-r,  ami  liy  «hi>'h  it  in 
u^inl  im  thi-tii|>id'llii-h]anillf.  In  th>-'ilhiiitratiiin, 
/  ia  tlir  aiiiiUf  at  tl|i>  riiniHT ;  Jt  tin-  rort-lua'l, 
on  wbicU  iV  hih-Hf.:r»H.I  F  f  is  iwi«il.  Th--  lat- 
ter lian  a  i-nixieity  for  roekin;;  bai'k  ami  forth  on  tlii- 

Fig.  iM. 


'C 


IK>i<iiil  on  an  axis,  and  lia^nng  ether  umI  m 
ttie  reH]iri'tivi-  pudii.     When  an  aumiMl  f  ~ 
thi!  ether  in  exiiaiiili-il,  aud  drive*  the  O 
iher  tuunnU  tlie  eiiil,  whieh  tim  thv  Ina 
suUndH  an  alarm.     A  fbtm  fJt fin-alarm. 

Another  fonn  ofbataict  f Afrmonder  {l  M 
tube,  whteii  ait.i an  a  countrrpoiae to ■  vtedaw, iig- 
ialiT,  orduiuiar.     The  upiier  i-nd  of  tin  Mfa«  Imb  « 
air-liuili,  the  lower  w\  of  the  item 
I'liiy,  into  a  uup  of  whidi  tliu  end  ii 
tlii^  teni|ieratun:  irn'reoHeii,  the  air  ex 
( 111-  iiieivury^the  tulie  rine*,  and  tlie  w 
'  l^  i-onverar  0]>eration  t 


tli<-  \ 


■eTilKli 


eoatairacMr- 
mhuMiHL   Jl 

lanvSa 


Bml'aiio«-valv0.  A  valve  vf  mtty  cbaneto  Ii 
vliii'h  Nteiitii  iHuihiiiited  ti>bnIhaidea,aoaatomd« 
it nmn: R-ailily  <niirated  hy  rtlievingita |ii i iiiui  mm 
the  neat.  The  Inlanw  put^-vdtt  hu  twa  dM 
of  >ili);htly  dilfering  diaiDrter,  and  [ilaced  ««  •  i^i^ 
!>ti-in ;  the  atenni  heiug  ailnitted  betnen  the  tw^« 
the  u]i|ier  and  h>ver  iliak  T^t^ 
-  '■"  tnrtflkt 


ively.   Tije  nlight  diflerencr  in  i 


f'":^ 


Tlie  ol>jiT 


of  the  valve . 


itheM 


[■iabToi 
t  Urge  opti^ag  wUnI 


mtehi-t.fiiniled  N>:a[ie.1rlutl  il 

mfHl  wntirh.    It«  teeth  are  acted  Dpon  by  tk*  p 

oftbeverK.'^, 

rtf.  (n. 


amilieil  to  the  hiltntr  C,  which  MtoM 
*  -"    >,  BJid  babiitea  or  ngalalM  itl 
'uliationa  to  intannit  tbr  tMm 


-nte  hy  Hpi^dyttiK  itx  )>ul) 

if  the  h|inii;;.     So  the  ....  ^__ 

iiitlv  hii'il  t-oiifi-rreil  n|uD  fly-wbeeb  which  «mAv 
v;^i1arity  »f  motion  to  the  nwchinerr  to  whU  ihv 

rhe''terai   h.,l.iHfr  i«  derired  fiom  it*  otWid 


niiiiidl"  to  .-1  fiiven  ejHeiil,  im  tin-  FHnnrr  limls  Hi  i 
,jii-liii.r.l  .111  till-  M-U.,,„.  Tlir  .lriTiu-.U,--k  /J 
Bits  nil  llie  miUiirr  of  the  siiinille,  ami  tlie  ilrivii 


till-  rxriR^r  finds  ill  ail- 


i>wiltBt<-«  on  ita  pivnt 
1  c<r  the  UUnep  if)  Henrr  d 
iti'ti-l  for  Chartea  V.,  fn  lAf- 
'irheel   Bii'|lii&      {Hani 

itmnieiit  fur  foniiiii);  the  ordinaty  laL. 
a  «alili,  whieh  eonaiita  of  ■  foai^ 

iiiiii-il  whe-d  of  siii-t,  and  II  made  of  ■ 
fMui   •liii'li   till-   w-^tnenta  tn  poi 
4-m'ctr.f  vhr.l  iN-inu  lini«hed  by  a  a«. 

B«1'«qc«-w1im1  FU*.  (BanUtf.) 
i-hfl  Filf.  A  lilr  ailauti-d  to  cnt  oat 
friiiii  tile  eiri-ulur  Hteel  plate,  wUlA  • 

for  the  balftuce-wheel. 


BALCONET.  2 

BaJ'oo-net.  A  low,  omamentAr  railing  to  ■  door 
or  window,  projecting  but  slightly  beyond  the  sill  or 
Umahold. 

Bal'oo-n7.  1.  {ArdiUecture.)  A  projecting  stage 
or  pUtfann  on  the  outside  of  a  Imildiitg,  usually  sup- 
potted  by  consoles  or  columns,  and  furniahi^d  with  a 
nil  or  other  enclosure. 

2.   (Skipierighling.)     The  stern  gallery  of  a  ship. 

Bal'da-chin.  {ArchUcclarr.)  A  canopy  supported 
bj  columns,  and  raised  over  altars,  tombs,  etc. 

Bale.  A  bundle  of  etray.  bay,  or  other  materia], 
put  up  ill  compact  form  for  transportation  or  storage. 

Hviy  ingenious  devices 
for  putting  up  forage  ra- 
tions and  cut-ntulT  for  feed 
b»ve  been  devised  from 
time  to  time,  especially 
laiux  the  Cnit«d  Sutes 
military  stations  ha  ve  been 
■o  widely  esUblislied, 

The  b(Je  1  is  made  up 
of  a  roll  or  rolls  of  hay  or 
■tnw,  laid  in  coils,  and 
fastened  by  cords  or  wires . 
crossing;  it  lougituditially 
■t  right  angles. 

In  2,  the  top  and  hottoTn 
of  the  bale  are  covered  by 


17  RALE-TIE. 

elastic  brushes,  heckles  for  flax-brakes,  and  is  split 
into  splints  for  plaiting  hkc  straw. 

Stn|>s  of  bakta  have  been  aggregated  by  presgnre, 
moisture,  and  heat,  u>  as  to  become  agglutinated,  and 
thus  fomi  larger  articles,  such  as  walking- canes. 
Kortright's  English  Patent,  1S41. 

Artiiiclal  baleen  is  msdc  in  Gernmiiy,  and  consists 
of  rattans  inipregnated  witll  a  strong  blnck  varnish. 
It  is  colled  tmJfcwme, 

Ba>lelD«'.  A  movable  scaffold,  employed  in  France 
to  facilitate  the  tipping  of  the  wagons  in  railroad 
embankments. 


cnrvedsoas  to  shed  water, 
mod  the  edges  i 


3  shows  a  cylindrical  bale,  having  a  central  1 
knr   b  extending  from  end  to  end.     The  ends 
rtrcDgthened  by  segmental  strips  d  d,  n-liich  protect 
the  cages,  leaving  the  body  of  the  bale  open  to  free 
Tentilation.     Longitudinal  tiea  e  e  bind  the  whole 


The 


with, 


bristly  fringe,  which  depend  from  the  upper  jaw  of 
<&vtrighlv!halt(Balimtam-iiaitet»»\  There  aro  about 
SOO  of  these  plates  on  each  side  of  the  mouth  in  tlic 
onter  row.  These  are  from  10  t«  1.^  feet  in  length, 
and  about  one  font  broad  at  thi-ir  \sisit.     An  inner 

it  the  word 

is  quite  inappropriate,  aait  is  not  of  the  nature  of  bone. 

The  material  is  used  for  the  riba  of  umbrellas,  stif- 

liouiig  for  coraets,  for  chimney  and  street  brooms. 


It  consists  of  two  trussed  beams,  which  are  laid 
with  raiU  along  the  tup,  one  end  resting  on  the 
ground  at  the  commenceinent  of  the  embankment, 
or  at  the  battery-head  of  an  embankment  in  course 
of  formation  ;  the  other  end  of  the  bnkint  rests  on  a 
wheeled  carriage,  or  an  auxiliary  railway,  the  niU 
of  which  arc  taken  up  at  one  end  as  the  other  ]iro- 
gresses.  When  a  car  is  tii>ped  at  the  battery-head, 
the  contents  are  di»chsrge<[  between  the  rails,  and  it 
is  pushed  to  the  other  end  of  the  haleinf.  The  same 
plan  is  followed  with  the  le.st  of  the  loaded  care  un- 
til  the  baUiiuxs  full.  Tlie  empty  cara  are  then  coup- 
led and  withdrawn  b^  the  locomotive. 

Bale-tie.  A  device  for  fastening  the  ends  of  the 
hoops  by  which  bales  of  cotton  aro  held  In  compact 

The  annexed  cut  shows  29  of  these  devices,  which 
arc  selei'teil  from  a  much  larger  numWr,  to  illustrate, 
not  only  the  devices  themselves,  Init  also  the  num- 
ber of  modes  in  which  so  apparently  small  a  problem 
mav  be  sol  veil. 

The  name  ami  date  arc  simply  given,  as  the  con- 
ipcralion  will  b«  generally  understooil 


without  speeial 

explanation, 
ifingiish),   1798. 

a.    SABATtEB 

1807. 

1849. 

t.    McCOMD, 

June    15,  18C8. 

/.  Bhoah, 

1850. 

g.    SWETT, 

Oct.     23,  I8fiB;reissuedMay7,72. 

ft.    Mcf^OMB, 

March    2,  1858. 

"      22,  1859. 

t.   Beard, 

Oct.      la,  1888. 

Auit.  as,  11*7"). 

Ajwil  B,  I1». 

Ffl>.  a>,  i»:2. 

Julv  !■»,  1S71. 
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BALL. 


ml  eani[Mtnni,  wUch,  wka  fxp^ 
Innilnl,  i>  i«ail7  for  UannoctatiaM,  m 
M  till-  aiie  of  bale  tot  ■  givn  «d^  ■ 
liiiy  U  niuti-rUlly  mlucnl,  vbite  t&e  thnrni^  i»- 
niuTal  III  •luxt,  rte^  ftnd  the  (oftrniu  of  tha  ■rii> 
rial  fruiii  thv  crailiiiiit  to  which  it  hu  been  Mtjidid, 
iiir'miM-  iln  VHliir  fur  fiv<liii(E  piiriraaa. 

Tbr  Illicit  i-uuUiii  ■bout  uiiie  cubic  feet,  and  vd^ 
2IKJ  iMiiiid*. 

Ill  l«1itiKriirj(iFratiniu,afmlof  camMpUodii 
u  fi'i'il  ul  hnv,  Hii'l  the  vholB  coniicimd  iota  Iki 


nu-oliiiM'.  t^yifniHfM  Smffimurimmt 
tliiitco'  ■  aqiure  bucket,  ^dng 
lI  nbbrlfd  £  ■■     -        -  ... 


iinnitUH  (-uiiMKliiiK  of  ■  (unare  I 
tii-ailv  ti'riii'ul  nbbrlcd  tom.  dipnai  ■(  ila 
the  water  in  the  bold  or  ditdu 


loWWJXMt]   _ _ _ 

uiid  ihiH'liiirttiiiK  its  inintfiitii  ujiod  deck. 

Tlir  1>u>'ki-t  liiuHllii)i-vidveatLuttwni,vhiekopw 
...         ,.  ,    ^.,  .  ,  ^^ 


r.r  UuWv.  Wlif  11  thr  InK'krt  nuhem  the  tou  a  fall 
iif  tin-  MA'-  lillx  ••v<-r  atiil  tiiw  ihr  huirkpt,  «Ueh  dia- 
i'tiarK>'«  il*  ■iiiiI'-iiIh.     .Hw  bImi  HaIL-m 


»  for  • 


ictlbni,li 


il>'iul>l>-  [lulk  into  a  c»ni))act  lb 
thi-  jmnmw  of  hhiimiriit. 

It  fsM-iitiiillv  iiiiiHliitM  (iT  a  bfd,  inclning  Ma, 
luid  a  hcul,  [ilnirii,  nr  followiT,  optraUd  tqr  na^ 
'rewH,  biKKl"s  I'^trn,  rutw  and  pnllcj,  or  If 
.  H'lII  henalfer  >vpar 


ml  .Ifvirn 


rli nd  ill  lh>-ii 
CoUowiiiK  IicwIk  :  '  - 


J.  Tunti'  }•"■'*■ 

3.  IV-dtrr  jiuj-i. 

4.  Ki-TolvinK  iiri-w 

5.  Ilvilmilii'  i>m 
-  IvirtahU' jiniH. 


7.  Doablc-artiBa  «««a. 

8.  WiiKllaM  pna. 

6.  Hack  and  {linMa  (NK 

10.  ltpi>iT*Mii([  fnm. 

11.  Rollil^plCMBM  pnBi 


la-Usa'.    A  timber  fniM  niari  ■  ■ 
Tiiiirk, 

I'lir/imir)!.)  a.  A  aquand  ttalbfll 
>iiiliililr  for  a  bfam  in  a  tiBB^  a  tk 
nt-T  ill  ■  fluor,  a  rilt  In  a  bnildi 
rh.<-i  wliPii  (if  ihorlcr  Vt* 


iivirr.   iiiiir-tiiiiWi 

■J    ,.Vi!H.traK>-jiHf 

n-MA-c- 


a  frame,  ticatle,  tlOi^  Oi 


.  I'Aiw 


<.|     . 


uiifntberp 


Iv  ni<'iitii>ii-''l  thr- 
Kiliii;-  f.i'.l  aii.l  r.>i 

f!!r  iiiilitiry  .iii.l  .'i 


[.■\i,-<-i  f..T  l«1iiiK 
Iff-  niliiiU!t,  til  II  HI 
Tti-Uitrrair-Ki 


•-.l  ill  )<illi>r>U  )«f9t>'ll-,  rrauuet, 

Ibill.i  frir  |iliiviii):  uri- nnxleoT rar.    .     ._     

i.TiMl".  iii'i'iKiliDK  >"  >1iHr  inti^niled  panwar.  Tkik 
{i-rlMi>H.  iiHol  fniiiilMrly  kiMwii,  in  ordiiujilj  €«■• 
lum-A  rif  iiii  iiiieriiH-  nin-  uf  imlia-nibber,  aanMlrj  K 
iiiit  alniii'«,  iiHili-  nil  of  Klripa  wDqnil  into i|MW 
f.inii, iin>'iiii-l nlii'h  i- mrnnd woolen  jam,  Iht «Ut 
l-iiiK  (-••t-.nvl  with  Wlber.  Many  an  al»  wmit 
nlinllv  i>riii<liii-ii)li)-T,  anil  liidlitw. 

ltiUi»nMMll>  Hf  naule  of  Worj.  that  HbAMt 
I'Miiil.iiiiiii;  in  tl«-  liiitlml  detPTC  the  rt^drcd  Mib 
ii.'>  ..r  n'Mlii-nvy  mid  iliimhitity.  Tca-pta  kdb  ■> 
i.f  tiKimni-i itH-.     IWxwuiid  ii     "  '^^^  ' 


llllls. 

Til.' 


uUi  Iv. 

i.>»ti.M  „r  i.i>ii  ii 


ll-IAL. 


BALLAHORE. 
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BALLAST  CAR. 


Foot-ball  is  very  much  iii  vogue  oniong  the  Amer- 
icau  Indians,  large  parties  of  whom  participate  in 
the  sport,  its  practice  among  the  Imlians  of  the 
Plains  is  well  described  in  Catliii's  "  North  Amer- 
ican Indians.'* 

Tennis  was  played  in  England  in  the  sixteenth 
century.  The  tennis-court  at  St.  James's  was  erected 
in  1676.  This  game  was  for  many  years  a  favorite 
amusement  with  the  nobility  of  England  and  France. 

The  invention  of  billiards  is  ascribed  to  Delvigne, 
1571.     We  find  cricket  first  mentioned  in  1719. 

Croquet  was  introduced  into  England  fiom  Ger- 
many m  1830  ;  its  jwpularity  in  America  liardly 
dates  back  more  than  a  decade. 

2.  {Projcciilcs.)  A  missile  to  be  j)rojected  from  a 
fire-ann,  c.  g,  a  bullet  or  cannon-ball.  These  are  made 
of  lead  for  small-anus,  and  of  cast-iron  for  cannon, 
though  in  countries  where  copjicr  was  plentiful  and 
iron  scarce,  as  in  South  America  and  Mexico,  the  for- 
mer metal  was  employed,  even  when  imported  cast- 
iron  cannon  were  used.  Tlie  lack  of  tin,  and  per- 
haps want  of  skill,  forbade  the  people  of  those  coun- 
tries to  cast  bronze  ordnance,  though  they  could 
make  copper  shot. 

IVehjht  of  Cast-iron  Balls. 


»g.641. 


Diameter  in 

Weight  in 

Diameter  in 

U'eljrht  In 

Inches. 

Pounds. 

1 

Inches. 
6* 

PoundH. 

1 

.1377 

42  34 

U 

.2dS 

1 

47  23 

}} 

A>M 

7k 

52  46 

.737 

7* 

68.09 

2 

1.10 

7J 

64  09 

2( 

l.M 

8 

70.r,o 

2{ 

2.15 

8i 

77.31 

2i 

283 

8* 

84.56 

8 

8.71 

s| 

92  24 

8i 

4.71 

9 

100  38 

H 

6.9<) 

91 

108.98 

H 

7.2^5 

»4 

11S()5 

r 

8.81 

»l 

127.62 

4( 

10  58 

lo' 

137  70 

4| 

12.54 

m 

US. 28 

H 

14.15 

10* 

159.51 

6 

17.21 

lOj 

171.06 

^k 

19.d3 

11 

1H3  27 

^ 

2289           1 

lU 

19:5  05 

H 

28.17 

m 

20942 

6 

29.74 

lU 

223.38 

6i 

a3  01 

12 

23S.04 

6| 

8781           1 

3.  (Printing.)  A  dabber  for  inking  type  or  calico- 
printing  blocks.  Its  mission  is  nearly  endetl  in  either 
capacity.  It  consists  of  a  ])ie(;e  of  buckskin  stutfi-d 
with  wool  so  as  to  form  a  ball,  and  fiirni.shed  with  a 
handle.  The  corre8i)onding  deWce  used  by  the  en- 
graver in  spreading  etching-giound  is  called  a  (ktb- 
her. 

4.  {Fabrics.)     A  round  cop  of  thread  or  yarn. 

5.  {Metal- worlring.)  A  spherical  tool  for  cutting  ; 
such  as  those  for  excavating  bullet-mold.s,  carious 
teeth,  etc. 

6.  {Jfctallurgij.)  A  loop  (Fr.  lomw. :  Ger.  lupjh!) 
or  mass  of  iron  gathered  into  a  lump  in  a  puddling- 
fumace,  and  in  a  condition  fit  for  the  scpieezer  or 
tilt-hammer. 

7.  {Afaehincry.)  a.  A  spherical  valve,  operated 
by  the  passing  fluid,  and  limited  as  to  its  extent  of 
motion  oy  a  cage,  or  by  the  size  of  the  <'hanjber. 

b.  One  portion  of  that  universal  joint  which  con- 
aists  of  a  ball  gripped  by  a  l>ox  and  ring. 

8.  {Hordogical.)  The  weight  at  the  bottom  of  a 
pendulum,  sometimes  calle<l  the  hob. 

Balla-hore.  {XatUiail.)  A  \y est  India  schooner 
with  fore  and  aft  sails  only  ;  the  foremast  rakes  for- 
ward, the  mainmast  aft. 


Ball-and- Socket  Joint. 


Ball-aiid-«ock'et  Joint.  A  joint  formed  by  a 
ball  working  in  a  hollow  cup 
or  socket,  which  allows  it 
free  motion  in  every  direc- 
tion within  certain  limits. 
See  UxiVEPvSAL  Joi.N'T. 

Ballast.  1.  {llaihcay 
Eivjincering.)  Gravel,  bro- 
ken stone,  or  cindera  placed 
beneath  and  around  the  sleep- 
ers of  a  railroad  track,  form- 
ing a  solid  bed  which  will  not 
i-etain  water.  Dniinage  must 
be  j)rovided  l)elow  the  bal- 
lasting. In  England,  where 
:  it  is  also  called  metaly  two- 
feet  bed  of  uallast  is  deemed 
sufficient,  no  water  being  al- 
lowed to  .stand  within  adepth 
of  four  feet  below  the  rails. 

Ballast  has  four  duties  to 
perform  :  — 

a.  To  distribute  the  bear- 
ing over  the  surface  of  the 
earthwork. 

b.  To  confine  the  tmck  in 
place. 

c.  To  permit  drainage  of  the  surface. 

d.  To  afford  a  certain  degree  of  elasticity.  A  solid 
rock  sub-way  is  too  unyielding,  and  injures  the  roll- 
ing .stock.  Burned  clay  is  a  fair  material.  Cinders, 
shells,  and  small  coal  are  also  used  in  certain  lo- 
calities. 

2.  {NmUical.)  Weight  in  the  bottom  of  a  boat 
or  the  hold  of  a  vessel,  to  keep  it  upright  in  the 
water,  and  prevent  its  being  upset  by  the  force  of 
the  wind  or  the  weight  of  its  top-hamper. 

On  board  vessels  of  war  pig-iron  is  generally  em- 
ployed for  ballast ;  that  of  the  British  navy  consists 
of  iron  pigs  of  about  300  pounds  each. 

Means  have  been  provided  for  using  water  as  bal- 
last. Its  evident  convenience,  both  as  to  accessibil- 
ity and  facility  of  removal,  have  inducetl  considerable 
pains  to  be  incurred  in  devices  for  containing  it. 

The  employment  of  water-tight  bags  has  been  sev- 
eral times  attempte*!.  The.se,  when  empty,  ai*e  stored 
away  in  large  boxes,  and  when  rerpiired  are  spread 
out  in  the  hold  and  filled  by  a  connecting  liosc. 
There  are  evident  objections  to  this  mode. 

Iron  tanks  have  been  built  into  the  ship,  occupy- 
ing po.sitions  on  the  floor,  and  at  the  stem  and  stern 
:  next  to  the  dead-wood. 

Tanks  made  by  two  bulkheads  acro.ss  the  ve.ssel  have 
'  also  l)een  used.  These  are  made  «)f  such  a  size  that 
they  may  bii  used  for  coals  or  cargo  when  the  ballast 
'  is  not  recjuired.  The  reservoir,  whatever  form  it 
may  have,  nmst  be  tjuite  full,  to  prt'vent  the  swash- 
ing of  the  water,  and  the  bulkhead  tank  has  been 
found  difficult  to  fill  and  keep  tight. 

The  jdaii  suggested  by  Grantham,  of  Liverpool, — 
a  distinguished  authority  on  the  suVyect,  —  is  spe- 
cially adapted  for  ships  carrying  coal,  where  little 
or  no  back  freight  is  to  be  had.  See  Grantham's 
"  Iron  Ships,"  Weale's  Series. 


Ballast  Car 
or    Wag'on. 

(Rail wag  En- 
gineering.) A 
dumping-car  for 
transporting  bal- 
last for  the  road- 
Ix'd. 
I  Intheillustra- 
I  tion  IS  seen  the 


Fig.  542. 


UMiu-U  Car  (English  form). 


BALIJU-T-ENUINE. 
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BALLIHG-TOOU 


iviii/  n  ca)iadty  fur  ilunipiiiic  bi  lli«  u  not  «  m«rv  Kbcating,  but  tba  ■dio*  rf  Ih*  Ih 

itiirr  ^id>'.     Sra  I)l'mpisii-<.'ail  and  tlw  xliuinion  vt  ti^UtM  qdtntiliM  of  iki» 

Inft     I.  iUijdraHlie  EKgina-riagA  mow  vrrtiiii  im|iuritiai  which bava  nrfrtad Ih* |i» 

^-iiLv  iiirii'  fur  raUiiiK  Hliiiigb!  fiviiii  ilw  but-  vjuu«  owi'atioiii. 
iv-r  f»r  liiill4Kliuu  v>-»u-lii.  BaU'lng-gan.     Aii  initniinciit  for  adBUrtBtai 

/  E»-jiiucri.i.j.  I    A  Ktnini-iriiginu  Pinjiluyvd  ini-<li>.'itii-  mllvd  iuh>  IihIIi  to  honm.      It  MarfMl  «■ 

ill);  nikI  sb»ivliu^  Ktavi-l  fur  Iwllutinjj  a  ■  jwrtinU^-  I'xbaust^d  tube,  on  thr  rtiA  of  «Ueli  ll« 


{H'I'liitalir  Eii'jiH'rriag.^    A 
'liii>>'  fi>r  laixiiiK  lulloiil  fruiii  a  rivi'r-bi^l. 
KH^iHrtriug-i     a.  Tin?  Kiuvel  or 
l-T'ik-n  nluui-,   kluiWD   u    Mital,    whic;li    forma   thi- 

''    T)i>-  iiiiit--ri»l  U'livutb  and  iiruund  Ihe.  Nltvjwm 

Han  K  ALL  AM'. 

BAllMt-Usbt'or.    (XaHlieal.)    A  barKv  for  ouo- 


by  ^iKuuTE  or  lir,  mad  from  «ych  it  h 
rfliiu-nl  by  ■  piBtoD  when  the  ball  it  fiurlf  viihh 
tb<>  rnuphi^piii. 

BMU'lnc-i'ron.  {Farrim/-)  A  book  for  ckoiM 
a  burM-H  l<i't  from  the  balls  of  mov,  ete.,  lelaiMl 
by  tbi- 1 ' 


UUh^ 


^■i. 


8»11a*t-«hoT'aL    {X-iHli/ttl.)    A  ttquaiv-budii'd 

BaU-call-ber.    A  riui;-gaK«  for  traling  the  Ui- 

tuj--;- 1  -if  i-iin--Imi1  oh  l">anl  sliin. 

Ball-csit'rldge.     Knr  snmlf-annH  ;  powder  and 

ra-  5*3.  '""  '"  '"  '■"'''■lop-      I"  '■'intnidiK- 

t-car1rid'{«.     Stc 

if«r.    A  eKKtn  for  fur- 


fniH-i-t  wliich  is 
l.»-.n>rm<«ii«  Ufa  lull 
tb<'  KUrfaie  uf  tbi'  watrr 


atuiiiril  a  ii'rtiiin  liigfat,  wh^n  it 
L-i  i-bnri)  l>y  ninui«  of  a  rml  con- 
tin-liun  wilb  [b-  ri>iu)(  lall.  fiill- 

I.     It  votHtitutiv  an 

'|iinf(  tile  watrr  at  a 

ii>rtaiR    liiicht.      It 


-OJ 


routing  api»dk  ^  IT  «  • 


Ball'lng  Fnr'iiKce. 

»l,i.li /../■». ir /-../..'.  .11- 
lulNfur  rolli..,:.      Iti  tl 


unlit  i^! 


■p  iiiilt-'iit.  iiu|H'r  raji  or  i'ovit  jilaml  therfoa.  Mowd  whltt » 

■■J     B«ll-cad'K«on.  nt<^-l  rod  r  H|>iiM  ratuilly,  rarryinc  the  thnal  «i 
A  iiivot  of  a  ^l>lll'^-    liiiililiii^  it  ii|i  >in  the  iiiindlr.     TUi  intccfw  mm 
i'lilrirniH'liii-hiii'r-    (rajil  fnnnsH  Kiipimrt  fur  tlir  ball,  and  icerifWM  "- 
iiiits  lati'ra)  d«l1ii'-    cluxil  .'iid  Ihi-  ti<'ki>t.  iiumlvr,  and  niakcr'a  mmk 
liiifl,  H'liib'  rclaiiiiiiK  tbe  liirut  |      T\w  Hix>'  of  th*^  ball  ia  trfOiUtnl  hf  tha  *}■  ;  | 
:  iiumhiT  to  th»  pound  rarin  from  16  U 
Uargti.^    A  fiiTDiiii-in  '      TIk  !r)iind1rs  liavi?  indi-imtdrnt  itop-HKa 
i-i-'t  .11  iiMii  an-  b<Mti-rl  Ml  n4 1<>  furm    tbat  wbni  h  tbmtil  brraku  anr  oat  or  umr 
.      Iti  \\„- i..,.l.ll,:.,fHr».u;:  |,if.-in.ii    Btiii.t.-I.     Tlw  tbirail  .-011™  rtTa  bobUa,B»_ 

r.-.rt,.iM  itM|.uri(i.. i  |]i,>ir..o     tlinmch  tb.>  bnllow  apin.He  of  thr  Hwt-  • 

.-.1  iiir.ilull^l.y  111"  r„l.l.l,m  ixMh    of  rotulion  i^obli-iu.' uiththatoftbra-!' 
Ml  Of,  til  \f  r\M\  fur  tli<-  nbiiiKlin);-    tin- ihri'ail  i*laid  nn  ajiirallT,  tbripi 
«'iiiiM-0'r  wliii-b  driv^*  tbc  sIhu  frmii    rotntiiiK  iu>  tbat  th' thn-ai)  baa  an  a„._t 
till-  •Mu-  biat  ibf  iron  mav  !■■  rollrj   onling  niil,  aucunlinK  to  tbr  dint^io*  atf 
n-b.iniablf  attii-k-  of  Iw-imn  ;  liit    Ibr  ii|>inillc.     Thr  p-ariiiR  by  vhirh  ,. 

Ill  fur  tbi-  pTmlu'tiiKi  i driviii  in  aiinHitillv  RiMim  in  tha  «>». ■■■ 
ikI  Hli'i-t  iron,  ibi'  Uir '  tio  •pi-ial  diw  ri|>tion.  The  ra  ikon  €H 
"'"'''  '  lint  till'  tiiHi'liinp  hiu  a .»      na        I 


!r.|  t< 


iddlinK-fiir 


III  it  it  mil  di'HL[;in-d  for  siirriiiK  a'"' 
lb.'  /.i7..<  i«  f,i.H«  aw  l:ii,l  ujkiu  ill- 
Fpr1>-raiiii|{  >'li.inilH'r.  ami  ;ir<-  Ihi-p' 
TiitiiiiiiK  tiiKi-lhrr,  rm-h  Ix-inK  "illi- 


liall-u 


lU  ^|.l 


■1.1I-,   I 


bull  altacU^  ui  ■.« 

rAy. 


u'itli  iiun>l    Ii ,  (,iiiing  il»- 


ii«i  hv-H.  I. 
of  Strati. 
ilMi-rTn)  tbty  had 
-  vindinK  nrtton  int 
B«U1ilK-taoL    {MaallmrnA 


BAU.I»T.\. 
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BAI.UIDN. 


B  ibr  tilt  (ir  biuNn-r.     A  niWr  \¥t.  '     It.  TIif  othn  Uillinu  wa*  a  i'niM.)>iiw,  amiitti^l 

u|»a  •  rtawUng  ftnini-  tVia.  .'■4')).     Tlw  Hiring  miu 

iWMfBit.i    A  nacliiut  nvil  ■ii.-i-'iit-    rrinu-lnl  If  a  l;i<-kl<',  aii-1  wat  ■'a>i  Imw  t<y  <■«»(■ 

Ivf.irlliiiiw-    iti-viri',  iiniJii-tiiiKiiiliiTt  I't  iiMuUi',  lullii'  lau-  iiij)jht 

rif  M«-  iiiK  .l-irl.  ur    ).'.     Tlif  -larl  ..r  i.l.>iu-  liiv  u|->l<  u  loMr.  nml  »iu 

I  apitlisl  lli-i>llili;;'l>riiI>'>a«thiKnir. 


^•aA.- 


■lon-^  ii.|m.|i-l  apitiisl  Hi-  i.liiii;,0>riii>'  .a^tmu 

Til.'  Ti:>ni'        BaUUatlO    PMl'dn-lum.    Tlii>.  iiioi 


111.  jI.iiu  I7<; 


laill-al 


It   < 


il-l  l-v 


n 


_J    .-..  i.   -1    ^:.,.    -. 
kU  .it   -.1..  .lul.   ,,. 

■  Jl,'lill-t 
I...P—1 

>■ 

nf  MT. 

.^. 

il  .U"' rit-'.!  I>y  liitii  JN  hi^  lni.'l 

—  III'  .-ti  liiiuiKrv.      It  bn>  l>i'ii  inilTiTnl  l-v  lliilt-li  iiikI 

' . .It-  I iuK-rv.  Ill  Ktl^lMl■) :  I'li-Urt  nif)  Mur'iii,  iii  Kriiii.--' ; 

II  111.  .II..I  M.'dil-'.nj,  ill  til.-  t'liitnl  Sui.-.. 

«  ->..  11,-  ..li^iiuil  iii^tninH-iil  xmim-ImI  ..r  ail  mm  lur 

t)i-  i.ii.|-ii>).'>l  l.v  a  Iraiisivr—  axi-s  Hliil  liHi  iDK  a  I'ln-k 

alll  of  H<»1  -ImiKlllrlK-l  Vith  iliill  l>lalr>  (•>  in--iTr  IIh- 

i.'r  i.    iii.|<i.r  of  til-  Ull.     Oil  l.iiiK  Mm.k.  th-  M<.-k 
..lniu'     ■.mill;;  lik-  a  (•"ti-liiliiiii.aii-l  {.nlMa  nM'ili  thltxifih 

Utip-    ,11 li'"  iti  III"  U\--\  frHiiiinoik.     Tli-'  Imctli  uf 

th.'   iiK)-«i    «itli>li..Hii    i. -i,\.r,-.\  i-iiial  In  ihv 

HilIU     ■li.T.l  "f  111"  "r.-  i.f  vil.l-iti..ti. 

Til.-  iix-  ■■{  lliH  |.  ii.liiliiiii  .1-i.n.l.i  iii-Mi  Ui"  .ly- 


U'li. 


au.l 


.11.)  III. 


r  ]li.|.H. 


.--.ily  1 


..  )..ll..  1.il.;-k'ivJl  Ihr 


.1.  till- 


X«.'i..'lt>    »>lll    »lli.'ll   it    -IIU.k    th"    UlkT    l-l>'.;lll 
,     '  .U  1. '.il"'i'i..'.l.  tli-  |.|-  L  ..■„'i-l*  ..r  A  ■A.i .ir.rti  .-ax> 

,■:,. "J    ..r  i„..it,,i.niiiwHv  lilUI  «iib  l«K*  .-t  ..111.1  ..r  a  l.|...  k 

'    y-fr      ■■'  l'"'       lii--u;i-i''l"ll.*«ir.«ii;lit-i l..i>  fi..ii. 

>..    I   '  ,111  .ivi.  ».,ikiii|I  oil  Lliifi-i'.Li..  ill  V-Ki— v.-.t.  afi.1 

4'T-'       tl."....    ,.f>il,niii..,ii.ii.*.ii|.Hl  ..„...., .|-r«P    !■>- 


::,M- ;!,;''" 

'.ii„T,  I'liiu^i 
I.'Ln.,»ii.  II. 

"■,ttllil,«l 

..i,i.-r  1.   ■ 

1.  Ill-  f..lt.i» 

iiLiiUt-  ih, 

.l|.,|,-IllkllF^ 

Ii"l.a11nli 

.1  ].n.liiluni 

"  ..t  tl u 

l.-t.   „f   ■. 

.~il  till  inn  1. 

.  I        ^  t.  T)i"<iii^nLUTt,l,>i;y..ftli"].-ii.liiiutni'.fi.-r 

/\         ill-  ii).!-!  I'fc'iiv  r-H'-'i't-  ill"  Jin. lilt II m  for 


r     .mill  ..nil.  :  ll„-l„ 
Til-  uuii  ii..'ll  Im.  1 

ti.lii'.,.!.  ..r  i"...iliii. 

It  »,.1-.  u-,|  1..  .i-l. 

.....■.■.i  ...  1 1...1.I1  .Utiini  for 

ill"  -li.,  1i..ru". 

■uiiir."  Ill"  .iiiality  rrf  |«Kil..r. 

Til-    '-/-r. — ,-■   all. 

tfofl  iii-.r-    |-ir>,t  111,-4 
■  llflit.      S,-"('tll:.>^.... 

Ball'ltt'var.    .V  l.v. 

1   KI'-ir'-H-illitlit  ■i.)untiiii 

-.11      Kli.  ti:.!  lUil'iMl'. 
.'rl.4Mi,i(aUilUlKt.'.|at.<ii- 

r||.-ii    til-  »at.  r   li»-  ti 

■..ti   miHi  i.liil>.      S."   Hau- 

Bkllon      1     .'Vi... 
■1  111-  f.rttii  ■■(  »  li.,ll..« 

,vi/.  1     A  1*P)!"  )tl*"  n-.-.iv"t 
(jl..!..,  ai.i.rtaiiiiiit'  lo  a  hI 

■J.  tA'.'    ./ 1     A  I.. 
>«litiSi.m.  I.I1.I  III...1. 

I.iti   t-i;i!"   f.l.ri-'.   ar. 
null  r-.j.    IT  -onl,  fr.'i 
r  l*.k.t      TW  k.ll.., 
i.iitr..Ii.-.i  l(  a  r-i--  «i 

.,.....U„«.I,-A.t.y 

-oi.t..f4,iliBl.|nmk. 

a,  ..r  -nvH"!-  "f  Mik  ..r  .rtlwr 

1  »hi.ii  1.  >  iMiiiiK  <-r 

III   nl.ili   i«   •ii*|a  i,.|-.l  a  lai 
.11   i,  i.i..vi.M  mitli  a  valv-. 
tl.iii  r-i.  h  I.f  a  i-r«.ii  in  th- 
in lii.li  tl..'  Killuuii  I-  iiittalnl 

llalirn,  uf  Avigii.iu,  i 

irrule  m  arnWation  in  1S75 : 
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BALLOOS. 


I>ut  tlie  iliivovFry  of  liy<lni^n  iiwile  by  rav(-n<lii>h, 
ill  Knglaiid,  BcrniHl  to  <>tr<-r  a  fcuiilile  niudi;  uf  ic- 
coiiltiluliiu^  the  iibjer't,  ami  its  um:  whh  HUgi^iiti^t 
fortliat  [.uqxjsf  by  ilr.  Bliuk,  iii  1707,  who  iwrcr- 
taiiinlthut  a  lightriivclojo' IiIImI  with  tbUgw  would 
lU.:t'ti<I. 

Fig.  US. 


Tlie  first  nwchide  liy  whi.'h 
into  thr  ii[ij<(t  rcfiions  of  tliL'  atmoHpliiTP  wai  i^t■(■ntl^I 
And  oonMnictfd  by  the  brotliiTs  St*phea  and  Jo»i-|>h 
MolilKolHer,  luptT-lnaniifiictimTS  Ht  Annolay,  ntar 
I.yoim,  Frantic.  After  i-xpcriTm-ntitij;  nnsui-ceiisrully 
with  hyilrc«{rii-(^,  thr-y  triwl  hi«ting  the  ait  cofi' 
tainwl  in  the  lalloon  l>y  ni"nnn  of  n  fire  in  its  o|wn 
mouth,  and  in  Jiini-,  I7S3.  n  I'apliTr  balloon  was  by 
IliLimran!!  raii«'d  to  ani.'i'iidiivrr^OriO  vanla.  NoTvin- 
W  21,1783,  I'ihitivilellojiiT  and  ihrMnitiuis.l'Ar. 
laniips  MCFniUd  in  a  iMllunn  of  tliix  kinil,  rraching  a 
hif}it  (if  3,(HI0  fppt.  and  laiidini[  iirarly  nix  niilca  from 
where  tliey  arnse.  Un'rnilHTl  of  thv  xamf  vpar,  MM. 
('harlin  aii'l  ItoVrt  astcnitnl  in  a  balloon  iiiflatrd 
with  hyilmffn-iSH,  «1lghlinit  in  on  Ikmit  and  thm- 
.luiirtiTs  at  a  spot  alioul  25  miliii  f^otn  Paria, whi^iv 
llipy  hail  «Ft  out,  and  attaininKan  elevation  or  about 
li.iJKI  feet.  After  IhtH,  Inllnoii  oseeniinnti.  Iioth  in 
Proneo  and  KnKlainl,  lieranie  coiiiiiaratiii'lv  froiuenl. 
Tlie  Engliiih  Clianuel  was  enns<-l  by  a  Isilloon  i  nn<l 
In  making  a  limilar  attempt,  Pilalii-  de  Holder  and  a 
<iHiinaiiinii  namil  Rnmnin  were  kiltnl.  They  hail 
einpliiyrd,  in  eon,inDi'tiiin  will)  a  hydriifp'U-lnllixiii, 
a  ninn't)tnlfieni  or  tir.--balh)iiii  Wlow'it.  nml  on  n-ai-li- 
iiift  a  eoiutiileralile  hJKht,  the  expansion  of  the  khs 
iimwil  it  to  floir  downwaril  dirii'lly  upon  the  lire, 
inflaminic  the  wliole  ap|HiratnH,  whieb  was  »|H-e.lily 
•.■oiimuiukI,  )>re('tpitfttiti}(  the  neroniiuta  to  the  rartli.' 

Dallwiiia  were  lntmlii<i-d  into  the  Fn-nch  amiie.i 
at  ou  early  ]irrii>i1  ilaKus  the  warn  of  the  Itevoliition. 
and  were  iise<l  at  the  battlei  of  Lte^,  rieumii,  17U4, 
nnd  at  the  sie-^'^i  of  Maintz  (Mavenei)  ami  Eiiren- 
brt'itstein,  whi're  they  were  fonn<l  {Mrtjeidatlv  uae- 
t'lil,  ax  onlv  liv  nieh  mi-nnit  could  olHrationn  \a  ttv. 
elevaM^l  .ilarfel  ha  ob*  n.-d. 

'•  The  Fn-neh  annien  are  Htlende.1  with  a  new  spe- 


cies of  rctoiiiioiteriiig  eiiKineera,  whoM  duly  i:  ii  to 
■iu  eVerytliiiiK  reUtire  to  the  [trepMnttioii  ain]  qk  rf 
balliioni.  The  iNTmii  who  mount!  in  the  talka 
u  furnished  with  [«per  and  i«ncil«  uf  different  mi- 
orf.  The  niarkx  are  maile  aceonlinK  to  a  tjltfm 
agreed  iin  U'forehand,  and  the  pa|ier,  after  hinf 
marki-d,  li  atiache<l  to  a  smull  rod  like  an  am*. 
one  end  of  whtt'h  is  luodeii  and  ]>niiife«l.  m>  that  R 
strikes  in  the  ground  and  i>tand»  upri{>bt."  —  .^■■imi 
Seyinti-r,  179t. 

Itall'ioni  were  also  employed  by  the  Fr<-ni'h  in  tk 
Italian  raniinign  of  It^SV,  at  sdlfeririui  und  >ulw^ 
■luetitlv,  during  oar  own  civil  war,  a  smull  i-nqa  '4 
lia1lounii.ts  wiis  attached  to  the  Armv  of  the  }\,:„am. 
The celKbmtrd  French clieniist,(^Hv].u»^'.iDlK'4 
reaeh<-d  the  hight  of  23, 040  fi-et,  and  carried  up  aitk 
him  the  neeessurv  nieuna  for  making  si-ieniiHc  utan- 
vations  on  llie  tharai'ter  and  prvpertiea  of  the  atntat- 
phere  at  that  great  liight.  TIiIh  wsk  for  Riaiivynn 
I  lonsidered  the  most  remarkable  balloon  anvnt  ew 
!  made,  biith  in  n-gnnl  to  the  highl  attaiiieil  and  iLt 
I  oWrvalions  made.     The  great  tenuity  of  the  lUM^ 

S'lere  in  those  elevated  regions  is  said  to  have  ■■frclri 
.  Luasou  to  sui'li  a  degree  that  his  syhieiu  nenr 
I  fully  recoi'cred  from  it.  An  English  aeronaut  Daard 
<^IaishEr,  it  ia  iiaid,  lias  recently  si;ccee<led  in  meb- 
i  ing  till?  bight  of  seven  miles,  he  was  rmdered  mi- 
I  oiialy  ill,  aud  was  supposed  to  have  bunt  some  bland- 

Charles  nreeii  introdueeil  the  jii-actice  of  ieOati^ 
balloons  with  unlinary  illuroinating-gao,  making  h> 
tint  aHUrn.sinn  with  this  meilium  on  the  day  of  ik 
cdiniiation  of  George  IV.,  1&20.  llluminating-f^ 
besiilea  being  murh  clieajier  than  hydrogen;  hu  tW 
advantage  of  lieing  more  eai-ily  retainnl  within  tk 
enveloM  on  aeeount  of  ila  greater  ilemritv. 

In  183(1.  Meiurs.  HolUnd,  MaM>n,  an.l  Ont*  m- 
tended  fiom  l,onilon  in  a  lialloon  of  SS.IXHI  htt 
eapaeity,  tiikiiig  with  them  a  ton  of  bailout,  a  liitt- 
night's  provisions,  extra  clothing,  etc.  They  lasM 
next  day  in  tlie  duch^v  uf  Naksan,  having  midt  a 
rovHgi:  of  nUiut  5U(l  miles. 

In  June,  1859,  Mr.  \Vite,  the  well-knowD  Amoi- 
cuu  bullooiiisr,  oN-eiidnt  from  St.  Louis  and  lanM 
iu  JetTersoii  County,  N.  Y.,  Iiaving  travelcil  abart 
1,150  miles, 

Gifronl's  captive  halloon,  noted  as  one  of  the  Ira- 
tureaof  the  Paris  FjipOi-ition  of  1867,  was  93  fart  b 
dionitfter,  baling  a  capacity  of  421, Idl  cubic  fact; 
weiglied  0,0(>ri  (Hiuiids,  the  netting  and  guy-ropci 
weighing  4,'i0(i  iwunds  additional.  It  woainflstcl 
with  jniiv  livdrngen-pis,  and  the  car  accommaditfd 
tweat>--liTe  liersoiis.  The  rope  by  which  it  vai  hdd 
tapernl  grnilually  towanls  its  lower  end,  so  that  is 
ea«-  of  iiarting  it  wonld  break  near  the  ground,  aW 
not  endanger  bystanders.  It  was  truuti'l  romid  a 
lirum  tnnieil  by  a  steam-engine.  The  coat  of  tbi 
b.iHoon  with  its  ajipurtenances,  including  mocliiMij, 
was  over  3  43,000. 

M.  I>iipny  de  Lome  attem]>ted  a  few  years  ago  tbt 
cunslruetiun  of  a  n.ivigable  ballnon  of  comaikr- 
abb-  dimensions.  In  onler  to  maintain  it*  ]<**■■- 
nenre  u(form,;i  laige  IniHooii  was  provided  with  tw% 
intenor  NU^pended  tubes,  whose  np-n  lower  ends  cMi- 
'  il  with  the  niv ;  a  small  intciior  hallow 


with  y< 
by  its, 


IT  lens,  eansiiig  the  iHintained  gas  to  ri 


i  th«  t 


gii4  eontaineil  in  the  larger  bnlloon.     The 
anieter  of  this  latter  was  parallel  to  its  axia  of 
anil  the  apparatus  was  to  be  propelled  bj  « 

»Ilaehed  I"  the  ,,,->■»••       • 
The  rudder  was  i 


be  pronelled 

iiiemted  by  I   _  _  , . 
triangnlar  nil  atfchad  rt  Ih 
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lower  edge  to  a  pivoted  horizontal  yard  be.iieatli  the 
car,  near  its  rear,  and  operated  by  a  rope  at  eacli 
end,  extending  to  the  steersman's  seat. 

The  British  military  autlibrities  assume  that  a 
hight  of  100  fathoms  at  a  distance  of  600  fatlioms 
from  an  enemy  affords  an  ample  field  of  view.  Cam- 
eras arranged  so  as  to  include  tlie  whole  horizon, 
enable  the  country  to  be  photographed,  and  tele- 
graph-wires, which  can  be  paid  out  as  fast  as  the 
balloon  sails,  afford  communication  with  the  earth 
or  with  another  balloon. 

Exfjeriments  made  at  Toui-s  show  that  at  a  hight 
of  1,000  to  1,200  yards  the  silk  envelope  of  a  bal- 
loon could  be  penetrated  by  bullets,  but  that  the 
escape  of  gas  was  so  slow  that  with  a  favorable  wind 
the  balloon  might  reach  several  miles  l)efore  falling. 
At  2,700  yards  the  best  shots  failed  to  penetrate  the 
silk  ;  and  this  elevation  is  therefore  considered  the 
maximum  necessary  to  Insure  safety. 

The  late  Prussian  and  French  war,  and  especially 
the  siege  of  Paris,  gave  rise  to  the  most  business-like 
and  systematic  use  of  balloons  on  record.  The  man- 
ufacture is  thus  described  by  a  newspaper  correspond- 
ent: — 

"The  type  of  the  balloons  constructed  by  M.  Godard 
for  the  Postal  Administration  is  entirely  spherical. 
The  proportions  are  as  follows :  Diameter,  16  yards ; 
Bupenicies,  about  836  square  yards  ;  volume,  6,316 
cubic  yards.  The  stuff  employed  is  a  strong  glazed 
cambnc,  oiled  and  varnished.  With  machinery,  forty 
thicknesses  of  this  cambric  are  cut  out  at  one  time.  Af- 
ter this  operation  these  strips  are  sewed  together  with 
a  double  waxed  white  thread,  and  the  balloon  is  re- 
peatedly rubbed  with  oil,  in  order  to  secure  its  imper- 
meability. A  valve  in  strong  wood  is  set  into  the 
upper  pole  of  the  balloon ;  this  valve  is  closed  by  india- 
rubber  springs.  A  long  cord  is  attached  to  this  valve, 
and  traverses  the  lower  pole,  enabling  the  aeronaut 
to  r^^late  the  descent  of  the  balloon.  A  network 
of  tarred  twine  envelopes  the  balloon.  To  the 
extremity  of  this  net  a  wooden  hoop  is  adjusted, 
to  sustain  the  wicker-work  basket,  which  measures 
about  3  feet  in  width  and  i^  in  length.  Benches 
are  provided  for  six  persons.  Around  the  basket  the 
sana-bags  and  dispatch-bags,  with  three  hundred 
yards  of  rope,  ai*e  ranged.  This  latter  pix)vision  is 
intended  for  throwing  out  to  drag  on  the  ground  and 
diminishing  the  speed  on  descending. 

"  The  weight,  when  filled  with  ordinary  burning- 
gas  is  about  a  ton,  comprising  six  hundred  pounds  of 
sand-bags,  three  persons  weighing  about  150  pounds 
each,  and  1,000  pounds  of  dispatches.  It  requires  ten 
days  for  the  manufacture  of  each.  The  cost  of  each 
is  ^1,200." 

Carrier-pigeons,  also,  were  much  used  by  the  Pa- 
risians during  the  Prussian  investment  of  that  city. 
The  flyin^^  messengers  who  have  their  homes  in  Paris 
afforded  tne  means  of  communicating  with  the  be- 
leaguered city.  The  use  of  carrier-pigeons  is  very 
ancient.  On  a  temple-wall  in  Ep'pt  there  is  a 
sculpture  of  the  time  of  liameses  11.  (1297  b.  c), 
representing  that  monarch  proceeding  in  regal  state 
to  assume  the  crown  of  Upper  and  Lfower  Egypt  ; 
and  in  the  procession  a  priest  is  seen  releasing  from 
a  basket  four  carrier-pigeons,  to  announce  the  ti- 
dings to  distant  points. 

Ovid  relates  that  Taurosthenes  announced  to  his 
father  in  iEseria,  by  a  pigeon  stain(?(l  purple,  that 
he  had  obtained  the  prize  at  the  Ol3'nij)ic  games. 
Brutus  used  pigeons  for  communicating  with  the  in- 
habitants of  Modena,  during  its  siege  by  Marc  Antony. 
When  Ptolemais  in  Syria  was  invested  by  the  French 
and  Venetians,  and  was  about  to  surrender,  a  carrier- 
pigeon,  bearing  a  message  from  the  Sultan,  was  cap- 


tured ;  the  missive  containing  promises  of  assistance 
was  removed,  and  one  substituted  in  which  the  Sul- 
tan exjiressed  no  hope  of  being  able  to  assist  them. 
The  surrender  was  innnediate.  Pigeons  were  of  great 
use  to  the  Dutch  during  the  siege  of  Leyden,  so 
bravely  resisted  by  the  Prince  of  Orange. 

The  air-car  is  a  proposed  form  of  balloon,  inflate<l 
with  eas  to  secure  lightness,  and  traveling  upon  wires 
stR'tclied  from  pillars  upon  a  definite  route.  Two 
pairs  of  >nres  are  needed,  —  one  pair  for  each  side  of 
the  car,  —  and  the  upper  and  under  wires  of  the 
respective  pair  run  in  the  grooved  peripheries  of  the 
car-wheels,  which  are  rotated  by  a  steam-engine  on 
board.  The  car  is  cigar-shaped,  and  has  saiG  to  be 
used  with  favoring  winds.  The  device  for  passing 
the  posts  is  ingenious,  but  docs  not  differ  substan- 
tially from  the  mode  of  hanging  the  tracks  of  caster- 
wheels  for  sliding  barn-doors. 

Signals  have  been  made,  and  notices,  etc.,  have 
been  distributed,  by  means  of  balloons.  One  was 
invented  by  Mr.  Shepherd,  and  used  in  the  Arctic 
regions  in  the  search  for  Sir  John  Franklin.  The 
arrangement  consisted  of  a  number  of  printed  pack- 
ets of  oiled  silk, or  paper,  upon  which  directions  were 
printed,  stating  the  latitude  and  longitude  of  the 
exploring  ships,  where  they  were  going  to,  and  the 
points  at  which  provisions  had  been  left.  These 
were  attached  at  proper  intervals  to  a  lonff  slow- 
match  made  of  rope  dipped  in  niter ;  and  as  the  bal- 
loon traveled  over  the  country,  the  match  burned 
gradually  away,  releasing  the  packets  consecutively, 
and  distributing  them  over  a  wide  extent  of  country. 

Other  devices  were  also  adopted  for  the  same  pur- 
pose, and  are  described  under  Signals. 

2.  {ArcJiitccture,)  a.  A  mold  at  the  base  of  a 
column. 

b.  A  round  globe  at  the  top  of  a  pillar. 

3.  (Glass.)    A  glass  receiver  of  a  spherical  fonn. 
i.  (Fabric.)    A  cylindrical  reel  on  which  sized 

woolen  yam  for  warp  is  wound,  iu  order  to  be  dried 
by  rapid  revolution  in  a  steam-heated  chamber.  The 
yams  are  guided  by  passing  between  the  teeth  of  a 
sc2)arator  or  raiKl^  which  is  a  toothed  instrument 
like  a  rake,  between  whose  teeth  the  yams  pass. 
This  acts  as  a  guide  in  distributing  the  yams  over 
the  length  of  the  reel. 

The  yams  are  wound  from  the  balloon  on  to  the 
beam  of  the  loom. 

Bal-loon'-Jib.  (Nautical.)  A  triangular  sail, 
used  in  a  cutter,  and  hauled  up  to  the  topmast-head. 
Sometimes  called  a,  jib-topsail. 

Bal-loon^'iiet.  (Fabric.)  A  variety  of  woven 
lace,  in  which  the  weft  threads  are  twisted  in  a  pe>- 
culiar  manner  around  the  warps. 

Ballot-boz.  A  box  in  which  balls  or  beans 
indicating  a  negative  or  affirmative,  or  slips  contain- 
ing the  names  of  candidates  for  office,  are  deposited. 

Ballot-boxes  of  the  ordinary  constmction  afford  no 
security  from  fraud,  except  the  honesty  and  attention 
to  duty  of  the  receivers  of  ballots. 

To  guard  against  the  improper  placing  of  tickets 
in  the  boxes,  they  have  been  made  of  glass,  so  that 
the  interior  might  be  open  to  the  inspection  of  the 
bystanders,  and  any  surreptitious  introduction  of 
tickets  therein  at  once  discovered. 

The  ballot  was  used  in  ancient  times.  It  has  been 
suggested  that  of  this  character  was  the  Uriyn  and 
Thummim  spoken  of  in  Exodus  xxviii.  30  :  — 

** And  thou  fMoses]  shalt  put  in  the  breastplate  of 
judgment  the  L  rim  and  the  Thummim,  and  they  shall 
be  upon  Aaron's  heart  when  he  goeth  in  before  the 
Lord  :  and  Aaron  shall  bear  the  judgment  of  the 
children  of  Israel  upon  his  he^rt  before  the  Lord 
continually." 


BALI/)T-BOX.  ^ 

The  cotgi^liirv  that  irhite  nnil  black  atones  were 
containxl  in  tliv  ]>iK-krt  behind  thv  brDa*t|i1ate,  an<l, 
t>^iil!  taken  uiit  l>y  the  hiKh'l>rieM  in  consultation, 
fpiK  aOlnnalivc  anil  ni^tirr  ansiren  r.-!t)iectivrly, 
i^  niit  suiiiiortnl  by  the  irpi^iht  of  authority.  It  b 
Tailicr  su]i|usi-il  lh:it  iina;rf»  n-pivu-utinff  imfrotivo 
Iv  t>,  li«ht.  nn-l  Tlivn,  |ii'rr<-<.ti'iii,  vnv  [ibced  in 
i\it  bn-ait|ilat>-.  Hiitl  imlicntnl  l<y  a  ccrtuiii  luniinoi- 
ily,  ur  by  a  raitiiiv  to  rrii[>>>[i-l,  an  alfinniittve  ur  a 
iiif(ative  anxwiT  to  the  i|iirstii)ii  {iniiniutiili'il.  Sudi 
iiiWRn,  rmbMiwIii'al  »f  tnitli.  vrn  usi-<l  in  aui'icut 
Kftygit,  Grmr,  R»iiif,  anil  aim  In  Oiina,  an  wll  a* 
auiotiK  thv  H''bivw9.  Thr  iniaj^  wax  HusiX'nilinl  by 
a  «wJ,  w  a»  In  lii'  ovi-r  th>T  h«trt  of  the  judge  anil 
tlie  hi)(h-iirirxt.  Aanm  lii-came,  in  a  certain  iieniii-, 
a  judge  in  the  inuttiT*  of  oniticipncf  or  relit^ouj 
pulity  wliii'h  were  Mibmitted  ti>  him,  S>«  Adam 
CUrk'»  ™intn-i.ti.ry  on  Jio.lu«  xxviii.  31). 

Cfviil,  in  hi»  "  JK-tainon *"*■«,'■  lib,  xv,  *eree  *1, 
aa  n.-u.l.-n'.]  by  Dryilen,  mvs  :  — 


BAI.I.r-TURyiKO  LATHK. 


Ball-paen  Bmxa'iamr. 
aer  with  a  ipheiicol  pna. 
Ball-aoTAir.    An  impk: 

et*  ftTHH  the  1 
be  dangvraua 

to  cxiaff  tliem  by  firing,  ii 
is  screwed  on  to  the  end  of 
the  tarn  rod,  which,  being 
turnr"!,  vaunri  the  acn?w- 
thrraded  [luinted  end  of  the 
Wll-Heivw  to  enter  the  bul- 
lirt,whivh  is  then  withdrawn 
by  iiuUillg  the  niiiirod.    The 

"ill! 

*,  luu  two  jaws  with  aharp-  3 

(■dfp'd  interiiir>ihiiulden,cc 

btituling  a  portion  of  a  con- 

I'avc  wrew-tlin-^id,  wldrli  entera  the  hnllat  to  fVHMl 

it  fmni  itti|ipiiif{  frotvi  tlic  gtmin  at  tlU!  Jawa. 

BaU-tnOii.    (.l/rbiAiroi-Hx?.)    A  iM  ef  foOi  ir 

Tolliug  jiuddler's  balh  ipto  ban.  The  tmt4  Aak 
Hignifies  that  more  than  one  pair  ii  ued,  tW  ttt 
being  criuhiag  rollt  and  the  aeMwd  JhtMHf.    tfei 


is  shown  at  a 
ball-u 


.    Rv  white  itonesjudjtes  indicated  their  '  reHuII  of  thr' action  of  thr  two  It  tar-if«a.   SwiHfr 
vcrilii^t,  the  t»ii|i1i- vi>teil  their  siiirraj^'it:  and  ■  white    tsi-.-uii.r.. 

stone  wa>  to  the  .-i>ni|iien>r  in  the  i>ub1io  games  tiic  i      Ball-trotly.    A  tmall  iron  tnit^  anri  !■  ■» 
tdirn  of  hi*  trium|>h.      Siieh  a  irftiVe  rfoiie  wai  in-  I  veyiiig  ihe  balU  of  )niddled  iron  ft  "    **    —  '"* — 
■criheil  with  Ihe  luime  of  the  eon<|UFriir,  and  entitled  :  funiii<'>'  to  the  till-hninmer  i 
liini  to  b<T  niaiiilaine<l  fur  life  at  the  |>u))lic  expense.        BaU-tomliic  Imtha. 
The  Athenian  magixtraten  were  chinen  In-  lot.    ItWk  | 
aa>l  while  t-eanii  were  plaeei)  with  the 
am«,  and  the  nnn>es  drawn  out  wiili 
wen  eWtHd. 

The  tftirriE  ^tpi'nlt*  wem  to  have  l)ei>n 
partii'tiliirlv  rrfernil  to  in  the  vrrHi-  in 
Kerehtiim'     TIh"*  witp  a  sort  of  tally  : 
two  |iiei.-rs  of  Htune,  lione.  wowl,  nt  ivory 
were  engniTeil  with  Minie  ronimim  ili'rii'e, 
Mul  a  (liei-e  was  ke|it  Iw  eai'h  of  the  Iwn 
ttai'ting  a  1e.tjr.ie  iif  mutual  fri<-niUhi|>  nti 
Sneh  were  handiil  d'lwn  in  tlii'  n-ii^'live  Tntnilies, 
mill  piJiniiKeiil  In  the  hnlden  all  the  ai'eonimo'U' 
tiww Hn<l  oIli.eH  .>f  friend>hip  when  vioiing 
hou«.rfthehiilder..ftheolherimMion.    ■"- 
fer3tatlieen''t.im.   See  Adam  CUrk  in  hif 
•m  thJH  [Mss^',  and  Ihe  iiiitlior«  referre.1  to  by  him. 

nnil  m<Hb-rn  Venetian",  from  th.'  latter  of  whom  we 
derive  the  lenii  "lnll.it."  A  tT^Lt,  -  The  Il.iiefit  of 
the  lUUot,"  Ka.i  publiihed  by  Manell  in  WJi. 
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for  spherical  objects,  which  are  held  in  a  chuck  on 
the  live-spindle,  while  the  tool  has  an  adjustment 
in  a  horizontal  arc  whose  center  is  coincident  with 
that  of  the  ball. 

The  block  from  which  the  ball  is  turned  is  sup- 
ported at  one  end  only.  The  chucks  are  ix^ribrated, 
and  the  tool  is  mounted  on  a  swing-rest  having  a 
Tertical,  lateral,  and  a  longitudinal  adjustment  in 
its  socket,  and  also  a  horizontal  swinging  movement 
across  the  axis  of  the  mandrel.  K  is  the  rest  on 
which  the  tool-holder  J  swings.  The  duty  of  the 
hammer  H  ¥  is  to  knock  the  finished  balls  out  of 
the  chuck. 

Ball'Valve.  A  valve  of  spherical  shape,  occupy- 
ing a  hollow  segmental  seat ;  raise<l  by  the  pas- 
sage of  the  fluid,  and  descending  by  gravity.     See 

BACK-PRE.S8UUE  VaLVE. 

Ball-vein.  {Min\n{j.)  A  species  of  iron-ore, 
found  in  loose  masses  of  a  circular  form,  containing 
shining  particles. 

Bal-mor'aL  1.  {Fabric.)  A  striped  woolen  stuff, 
deriving  its  name  from  Balmoral  Castle  in  Scotland. 

2.  A  sort  of  ladies'  l)oot,  lacing  in  front. 

Bal'ne-nnL  A  vessel  filled  with  some  heated 
substance,  as  sand  or  water,  in  which  a  thing  is 
placed  for  treatment  that  requires  a  more  gentle  heat 
than  the  naked  fire. 

Bal'sa.  {Nauikal.)  A  raft  used  on  the  coast  of 
South  America,  consisting  of  two  inflated  seal-skins, 
which  are  fastened  together  at  one  end  to  form  the 
prow,  and  separated  abaft  by  means  of  a  plank, 
flexible  tubes  for  inflation  are  within  reach  of  the 
navigator,  who  replenishes  the  bags  as  they  require. 
The  raft  is  floored  with  sticks  and  matting,  and  pro- 
pelled by  a  double-bladed  jiaddle.  It  is  landed  on 
the  shore  by  the  descending  breaker,  and  inunediately 
secured,  to  prevent  its  being  drawn  back  by  the  re- 
treating wave.  It  carries  three  passengers  besides 
the  navigator. 

The  Catamaran  (which  see)  is  often  called  by 
this  name. 

Bal'os-ter.  (Joinery,)  A  small  pillar  support- 
ing a  hand-rail,  coping,  balcony,  or  terrace.  A  row 
of  such  makes  a  bdliisiradc.  They  are  usually  cast 
hollow,  or,  when  solid,  are  turned  out  of  stone  or 
wood.  The  balusters,  hand-rails,  and  base  are  some- 
times made  of  swaged  sheet-metal. 

Bal-U8-trade'.  A  hand-rail  with  its  supi)orting 
balusters,  such  as  that  of  a  terrace,  parapet,  balcony, 
staircase,  altar,  chancel,  or  inclosure. 

Bal'us-tre.  {Fitbric. )  A  su perior  variety  of  gold 
cloth,  manufactured  at  Vienna. 

Bal-za-rine'.  {Fabric.)  A  light  mixed  material 
of  worsted  and  cotton  for  ladies'  dresses. 

Band.  1.  {Vehicle.)  A  circular  collar,  hoop,  or 
strap,  such  as  that  on  a  nave  ;  a  hub-band  ;  an  axle- 
band. 

2.  (Architecture.)  a.  A  narrow,  flat  projecting 
sur&ce.  When  narrow,  it  is  a  fillet ;  wider,  it  is  a 
facia. 

b.  The  leaden  came  which  holds  the  lozenge-shaped 
panes  in  the  old-fashioned  casement  windows. 

8.  {Fire- Arms.)  One  of  the  metallic  sleeves  which 
bind  the  barrel  to  the  stock  of  a  musket,  .etc. 

4,  (Bookbinding.)  a.  One  of  the  cords  at  the  back 
of  a  book  to  which  the  thread  is  attached  in  sewing. 
Though  now  a  cord,  it  was  fonnerly  a  flat  band,  and 
hence  the  name.  It  usually,  in  the  better  forms  of 
binding,  makes  a  raised  projection  on  the  back,  and 
in  large  blank -books  is  formed  by  glueing  strips  of 
mill-board  or  leather  across  the  back.  In  a  flnc 
breviary  of  the  fourteenth  century,  in  J.  S.  Grin- 
neH's  collection,  it  is  a  thick,  rounded,  white  leather 
oord  secured  to  beechwood  side-boai*ds. 


b.  The  head-band  serves  as  a  finish  to  the  top  and 
bottom  of  the  sheets,  and  helps  to  keep  the  upper 
and  lower  i»arts  of  the  back  in  shape  when  the  book 
is  closed. 

5.  (Husbandry.)  A  bundle  of  eight  or  ten  stalks 
of  wheat,  or  other  small  gi'ain,  used  to  bind  a  gavel 
of  the  grain  into  a  sheaf. 

Coni-shocks  are  bound  with  stalks,  or  with  string, 
linn-hark  (linden  or  bass),  or  rye-straw. 

String  or  wire  is  the  usual  band  on  the  automatic 
binding  apparatus  oi  reaping  and  binding  machines, 
but  a  bunch  of  straw  out  of  the  sheaf  is  used  in  some 
niat^hines. 

6.  (Machinery.)  A  flexible  connection  between 
pulleys,  generally  endless,  but  sometimes  attached 
by  its  resjK^ctive  ends  to  reciprocating  sectors,  or  a 
sector  and  slide. 

Bands  may  be  classed  as  belts,  cords,  or  chains. 

A  belt  is  generally  flat  and  thin,  and  requires  a 
nearly  cylindrical  pulley. 

A  cord  is  usually  circular  in  section,  and  made  of 
catgut,  raw-hide,  twisted  libers,  or  wire.  It  requires 
a  grooved  pulley. 

A  chain  consists  of  links  or  jointed  bars,  and  re- 
quires a  grooved,  notched,  or  toothed  drum. 

7.  A  cincture,  strap,  or  conl,  with  a  means  of 
fastening  the  ends  together,  and  used  to  confine  the 
materials  of  a  bale,  truss,  or  bundle.    See  Bale-tie. 

Band'age.  [Surgiail.)  A  strip  or  piece  of  fabric, 
cotton,  liufn,  or  woolen,  or  an  elastic,  knitted,  or 
shiiTed  fabric  for  wrapping  any  part  of  the  body. 
They  arc  applied  to  dress  fractured  or  lacerated  paits, 
for  the  compression  of  bloodvessels  and  the  retention 
in  their  natural  situations  of  protruding  or  displaced 
parts. 

They  are  simple  or  compound. 

They  are  named  from  their  purposes,  as  — 

Uniting,  dividing,  exjyeUing,  retaining,  compress- 
ing, suspensory,  varicose-vein,  fracture,  calamenial. 

They  are  named  from  their  forms,  as  — 

The  axia,  like  an  axe. 

The  sjnca,  like  an  ear  of  wheat. 

The  capistrum,  a  split  cloth  bandage  to  support 
the  lower  jaw. 

The  chiaster,  a  cross-shaped  bandage  for  stopping 
hemorrhages  from  the  temporal  artery. 

The  i-tailed  bandage,  made  from  a  single  split 
cloth,  and  also  known  as  Gnlen's. 

The  figure  8,  the  T,  the  letter  D,  the  stellated,  or 
starsliajx'd,  the  circular,  the  spiral,  the  reversed, 
the  IS-taikd,  etc. 

They  are  also  named  from  the  materials  with  which 
they  are  treated,  as  starch,  dextrine,  plaster  of  paris, 
etc. 

Ban-dan 'n&  (Fabric)  An  India  silk,  printed 
in  one  color  with  white  sjwts  or  ornaments  made  by 
the  resist  or  the  dischnrgiug  process.     Bandannois. 

In  the  resist  process,  the  sj)ots  are  printed  with  a 
composition  to  resist  the  dye  by  which  the  ground- 
color is  given.  Subsequent  washing  then  removes  the 
dye  from  the  s|)ots,  the  ground-color  remaining  intact. 

In  the  discJiarging  process,  the  whole  handkerchief 
is  dyed  of  one  color,  and  is  then  printed  in  spots 
with  a  composition  which  discharges  the  dye  at 
those  points,  so  that,  in  washing,  the  spots  come  up 
white. 

One  mode  of  making  the  white  spots  in  bandanna 
goods  is  by  causing  a  solution  of  chlorine  to  perco- 
late down  througli  the  red  cloth  in  jwints  circum- 
scribed and  defined  by  the  pressure  of  leaden  pattern - 
plates  in  a  hydraulic  press,  thereby  dischaiging  the 
color  in  certain  places. 

Band-coupling.  A  device  for  uniting  the  two 
ends  of  a  band.    This  may  be  a  pair  of  ferrules,  with 


BASU-CL'TTINQ   MAt:HISE.  2: 

a  litll  mil  wK'krt  m[w<-tivrly,  n  honk  uul  rye,  iittup 
hiiism  »illi  «  iiiiitli',  flc.     Srt-  Bklt-Ciiuplisii. 

Band-oat 'Unc  M«-oIiiiw'.  \A<jricultttre.i  An 
iittBt'liiii'-iiI  to  u  llinviliiiiK-iiii'-liiiii-  to  vut  ttie  banrl* 
of  tin-  iit«'«TM  lu  tlii-y  «n-  tliniwii  ujioii  tb*  frnl- 
Imnl.  Thi-  Inixl  Miik  ''ut,  (lii>  Antl  a  a[>nwt  out 
an-ltbi-iiitunlinllii-vl  TtiivmiHt  tntiithcMninfiwIiPiifr 
it  ]it>'4i>ii  tx-twi-i-n  tltc  rglUubr  nlul  tlu-  imiil-svi-,  iiu.'h 
•>f  wlii.-li  U  tuuihi-d. 

In  Kiij(laii>l,  th^y  jin-fer  to  uin>  thv  utrsw  iii  ■  Irnn 
min;;lnleuii<htinii,uirlfcf<l  in  KJilvirKya;  ttie  bcatrn 
luring;  tain,  iiul  t>vth. 

Band-driv'M'.  A  li>'il  n»'il  in  I'orr-ctiiig  irtvfta- 
Until'*  ill  ilii'  IeiiiiIh  »:'  nii--liiTtKry. 

Buid'sd  Col'nmo.  KAnkiectun.)  Oiic  hav- 
ing <iii-lim« al  iiifrviiU. 

BftD'do-loTa.  A  ^)y  illaiitr>liiif;  thr  eflVi-t  of 
Xntvity  in  [inrlin'injf  >  niUiy  uixiun.  It  ■'ontiitii 
of  two  Mf^»,_  with  ■  dwp  gjoovi'  U't're.'n  thriii,  rin 
whirh  ii  ■  windiajt  i-onL  Tlie  luii-r  lii-iiif;  vuilf  4  in 
tbr  BTMivp,  tliv  hauilrlon:  U  dni|iiir.l,  Diiwin<lin{  tin 
i-onn  *X  Ih '  i-n<l  of  itii  Htrokv,  tn^  rw 
in(ieoiitinun!,itn'wi 
litTwtiiin,  will  I'UinIn 


aAKD-SAW. 


2.  (A'au/iai/.)    A   little  i 
brad. 

Buid-«aw.  The  band-MW  conalrta  af  n  MflM 
Hti-i-l  Lrll  running  over  irheeli  and  icralTad  CMlfa» 
omly.  It  in  iiliMtjl«,  ao  M  to  codCmb  to  Iht  ■«■ 
oC  tlie  wtin-li,  mid  iv  wmtrd  on  <HM  (dgt,   ThtM^ 

ate  juiniil  liy  mAiin  and  Iw  Drat  daw—      " 

mvntii  an  iiiiuli;  (or  nliBinlDu  tlu  mb 
tbv  ti'liitivv  diilanLi.'  nf  thi>  wbifU  :  tl 
alio  iwnuitH  till-  tmchiDv  t«  lake  in  ama  al  _ 

IrlijCtW     Otir  ailvanlegE  ol  the  Iwid-MW  « 

T«-i|iTo«tln)[  Haw  ii,  tliat  IheR  ii  no  loK  ^m»  is  ia 
O]ii'nition,  uiid  iin  rlTuK  m|uireil  to  keep  the  ««t 
lo  t)i«  tjilili'.  or,  the  action  oT  the  aaw  tenda  ta  tUl 
niiult.  TheiE  is  no  ncvJ  of  a  pnaip  or  blow  Ii 
clear  awav  Ibv  imwiluat,  an  it  ia  earned  c<alUMl|r 
-  ird. 


ii-.nn.<i 


riiij't  oil  tiip  i-oril  hi  III'-  <i|>|H>iite 

IV  li'u 


til  in 


iK-arlyi 


I'lirth.'i 


ml,  it 


riiKtU  uf  i-urd. 
B«ad1n^pUii«.    \  fr.>'W-M'<K -11^.  I    The  A-iicf- 

lug-lihijtr  is  allti'il  t»  ihir  irij{i-%  and  U  intenileil  fur 
ijuttinK  UHl  RrooiV'i  and  iiilayin};  iitriii;{!i  and  Imuli 
in  ktruKht  aii<l  rin'ular  witrk'ii  a«  in  thv  routi'l  -d 
eonitT*  of  |>ianu-ri>rlnaiidMniiliiTii)iji.vtK.  II  b'an 
a  K>-iiiTut  nHi'Tiilil^iiU'v  in  llie  plow,  Imt  alHO  hu  tliu 
doiili!i--]<iiiiitr<l  n-iirer  uf  thn  )cru»viii^- plain:.  Tlis 
central  plate  uf  tile  plnw  U  retained,  lUi  ns  to  runiiah 
■1  f[uiilu  fur  tilt-  ci-lilnil  podliotn  uf  tlm  routiT  and 
nutu-r,  which  nr.'  iuerrteil  *o  as  lo  iiwl  at  an  aiif-Iu 
nf  ahont  SO'  tivtirwu  two  ihiirt  inrtioiM  of  tht-  uenlnil 
platf.  Hu*  wlia!e  of  the  |iirt«  eiitrriiiK  Ihe  ktouvc 
•re  oumpnmnl  witliln  thr  ijiaci-  of  oiti'  inch,  to  \wn 
thn>:ii;h  cnrvatnnii  of  iumII  nuliun.  A  fleictbU  uti-el 
feiiiw  i*  altAi'lu^l  to  the  iiliiw  by  two  «,iys  nt  iw  emii, 
wliili'  III  the  ii'lilr.d  p.irt  ii  ttttai;h«l  n  mti-w  ndjimt- 
■iK-lit  111  ciinfiT  H]inii  til  ■  fence  any  niiniml  cnrva. 

Baadlng-rillE.  (//'</■  mut-iwi.)  Kinafr-daira. 
A  Ting  |«n*.l  .ivr  the  lioily  of  a  hit  while  on  the 
lilo''k.  M>  th:it  itH  nlip-  iib:ill  imjiiiii^  ujmn  tlie  (rfiib 
of  the  land,  .iml  fonn  the  hritn  at  right  ani;leii  tu 
the  crnirn  III  the  pruvw  of  UunttHif. 

Baad'lct.  iJn-hilfiun.J   A  niiidl  fillet  ur  inotd. 

Ban'dora.    {.Vhw.)    An  ancient  Mrin^ied  inxtni- 

nirnt  revmUin^c  n  hitc  :  referrnl  tu  in  lVpv»'ii"[»i- 

«r%-." Itwa.  -■'niidiiLU-ii'wilbaluniliin-rirt^ii'lnM-.'' 

^Und-pollar.    iMiieliinery.i    A  lUt-faLiil  wlni't 

„,.  6ij.  tiKwl  m  a  Hhftft  mid 

^^^^pp^^^^^  driven  hy  a   luiiid. 

■^  l\       V*\  immXeir!.r''lll" 

(I        \  \  diatelvlhixiUBbotb- 

I  !         ^^^      \\  <■'  i'ullcn..  with  niiv 

iXyy^    \  I"""  '•■hii-h  -lriv« 


III  the  inai'Iiine 
idioirn  tlH'Te  are  aev- 
en:l>u(justnieiitii:oDe 
l>y  weighted  arm  n, 
furmiiing  thr  taxing 
of  tlie  upier  wheel, 
and  thuH  Ktraiiiiiif; 
the  unr ;  Dnoliirr  [ry 
wlieel  i,  for  raiiiing 
or  lowering  tlie  lalilv      ^ 

e,  on  wtijeh  tlie  work  V 
is  jJaced  ;  u  wlieel  d^  ' 
by   whii'li   the   Mw- 

Kiide  t  in  railed  or 
weiwt,  to  liriUK  it 
into  the  vicinity  of 
the  n]iprr  lurtace  of 
the  work  ;    a   whcrf 

f,  by  which  the  U- 
inclined  when 


wt,.m. 


the 
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means  of  the  screw  and  hand-wheel  (7,  can  be  ele- 
vated or  lowered  as  the  lengtli  of  the  saw  demands. 
The  lower  portion  of  the  frame,  under  the  table, 
supports  the  lower  shaft  and  wheel,  which  is  driven 
by  the  pulleys  D.  The  two  wheels  have  a  llange, 
against  which  the  back  of  the  saw  bears,  and  tlie 
faces  of  the  wheels  ai*e  covered  with  vulcanized  rub- 
ber resting  on  a  bedding  of  sti-ong  cloth.  This  gives 
sufficient  adhesion  to  the  saw  to  insure  its  action  as 
a  belt  without  slipping. 

From  the  front  of  the  upper  frame  depends  a  ver- 
tical bar  J?,  sliding  in  boxes,  to  which  it  may  be 
secured,  at  any  hight  required  to  accommodate  the 
stuff  to  be  sawed,  by  the  thumb-nuts  F.  On  the 
lower  end  of  the  bar  is  a  guide  (7,  having  four  sides 
wijth  recesses  of  varying  depth,  to  accommodate  the 
various  width  of  diH'erent  saws.  This  guide  is  in 
two  parts,  held  together  by  a  screw-bolt,  and  gradu- 
ated in  the  distance  of  their  faces  by  means  of  the 
screw-bolt  and  a  four-pronged  spring.  The  saw  runs 
at  the  rate  of  4,000  feet  per  minute. 

In  the  English  practice,  the  minimum  diameter  of 
band-saw  pulley  is  set  at  30  inches ;  but  for  wider 
saws  the  diameter  must  be  increased  :  thus  saws  of 
2  inches  to  3  inches  wide  ought  not  to  be  worked 
over  pulleys  of  less  than  42  inches  in  diameter,  and 
for  a  olade  6  inches  wide  the  pulleys  should  be  70 
to  80  inches. 

Band-wheeL  {Machtiury.)  This  is  sometimes 
termed  a  pulley,  —  a  teim  which  has,  however,  par- 
ticular relation  to  tackle.  The  band- wheel  has  a 
nearly  flat  or  a  grooved  face,  according  to  the  shape 

Fig.  566. 


Band- Wheel. 

of  the  band.  If  it  be  flat,  the  face  of  the  pulley  is 
slightly  rounded  so  as  to  keen  the  band  from  nin- 
ning  off.  If  the  band  be  round,  the  pulley  is  grooved 
to  retain  it,  as  in  the  wheel  on  the  mandrel  of  the 
jcommon  foot-lathe. 

Ban'gle.    1.  (NatUical.)    The  hoop  of  a  spar. 

2.  An  ornamental  ring,  worn  upon  the  arms  or 
ankles  in  Asia  and  Africa. 

Ban'gra.  {Fabric.)  A  coarse  India'n  cloth,  made 
from  the  fiber  of  a  gigantic  stinging-nettle. 

Ban'is-ter.  1.  (Architecture.)  Originally,  bal- 
futer.  One  of  the  vertical  supports  of  a  hand-rail 
on  a  balcony  or  staii-s.  Also  the  hand-rail  itself. 
"He  ascended,  holding  on  by  the  banisters." 

The  baluster  has  a  curved  outline,  and  is  freouently 
provide<l  with  a  base  and  cap,  or  ornamental  mold- 
ingH,  while  banisters  may  be  plain  or  square. 

2.  A  broad  central  upright  in  a  chair-back. 

Ban'Jo.  1.  (Miisic.)  A  five-stringed  musical  in- 
stniment  having  a  head  and  neck  like  a  guitar,  and 
a  body  like  a  tambourine,  consisting  of  a  circular 
frame  over  which  sheepskin  oriwrchment  is  stretched ; 
it  is  of  almost  universal  use  among  the  negroes  in  the 
Southern  States.  Its  simplicity,  and  the  ease  with 
which  it  is  made  and  played,  no  doubt  made  it  such 
a  general  favorite  among  them.   Its  thrumming  sound 


has  a  near  resemblance  to  the  tam-tam  of  the  Afri- 
cans and  the  Orient.  The  latter  is  a  lizard's  skin 
stretched  over  a  gourd ;  a  tambourine,  a  sort  of  dnim. 

The  guitar  appeal's  in  the  sculptures  of  ancient 
Eg>'pt  and  Nimroud,  and  is  much  used  in  modem 
Oriental  countries. 

In  the  kcnnanjehy  or  Syrian  fiddle,  the  bridge- 
piece  is  supi)orted  ujwu  the  parchment  cover  of  tne 
body. 

2.  {Nautical.)  The  brass  frame  in  which  a  screw- 
pro|>eller  is  hung  for  hoisting. 

Bank.  1.  [Cotton^  etc.)  A  creel  for  holding  rows 
of  bobbins  ;  a  copinng-jylale  or  copi)iu(f-rail. 

2.  {Gla^.)     The  floor  of  a  glass-melting  furnace. 

3.  {Music. )  A  bench  of  keys  of  a  stringed  or  wind 
instrument.    Generally  applied  to  organs  which  have 

Fig.  666. 


Double  Bank. 

several  key-boards  or  banks  of  keys  belonging  to  the 
difl*erent  aggregated  organs,  which  combine  to  form 
an  instrument  of  great  power. 

Such  instruments  are  made  up  of  a  choir  organ,  great 
organ,  and  sivelly  to  which  may  be  added  a  pedal  or- 
gan or  foot-keys^  for  acting  on  the  larger  pii)es.  Each 
of  these  is  adapted  for  particular  effects  :  the  choir 
organ  for  light  and  solo  parts  ;  the  great  organ  for 
powerful  effects  ;  the  swell  {or  crescendo  awsidiniinU' 
ciido  effects.  Each  has  its  key-boaixl,  one  rising 
above  another  in  front  of  the  performer,  and  all 
within  convenient  reach. 

The  keys  are  thus  arranged  in  three  banks  or  tiers 
in  the  case  described,  and  the  keys  of  one  bank,  by 
a  suitable  device  which  may  be  thrown  in  or  out 
of  action  as  desired,  may  be  coupled  to  the  coiTespond- 
ing  keys  of  another  bank,  so  that  the  pressure  ou 
one  is  communicated  to  the  other,  to  give  the  com- 
bined effect  with  a  single  manipulation. 

Church  reed-organs  on  a  smaller  scale  and  of  por- 
table size  are  frequently  double-banked,  the  keys  of 
one  bank  being  concerned  in  the  use  of  a  powerful  set 
of  stops,  and  those  of  the  other  with  other  stops  of  a 
more  mellow  and  moderate  tone.    See  Stop  ;  Okoan. 

The  organ  of  S.  Alessandro  in  Colonna,  at  Ber- 
gamo, built  by  Serassi  in  1782,  has  four  Imnks  of 
keys  and  100  stops.  The  fii-st  and  second  bank  Iks 
long  to  the  gieat  organ  and  choir  organ  ;  the  third 
is  connected  by  mechanism,  which  passes  under- 
ground to  a  distance  of  115  feet,  to  a  third  great 
organ  in  another  part  of  the  church  op[)osite  the 
first. 

The  claviers  of  the  Continental  European-  churches 
are  frequently  fixed  in  a  detached  upright  console, 
at  which  the  organist  sits  facing  the  altar  and  con- 
gregation, so  as  to  be  able  to  watch  the  service  and 
introduce  the  music  at  the  proper  times. 

4.  {Mining.)  The  face  of  the  coal  at  which  miners 
are  working. 

5.  {Nautical.)  a.  One  tier  of  oars  in  a  galley. 
When  a  galley  is  propelled  by  rowers  seated  on  two 
or  more  tiers  of  benches,  one  above  another,  the  gal- 
ley is  said  to  be  double-banked^  triple-banked,  etc. 

b.  A  seat  for  rowers  in  a  galley  ;  a  thtoart. 
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Com»non  tfittet/n  have  25  banks  un  a  hMc,  one  oar  to  make  tho  inipreasioii  anch  M  to  randtf  IIm  ■■■• 
tt}  a  Uink  ami  four  nii*n  to  an  oar.  t!alrtvaea  haw  ine  note  remlily  (lintiiiguiahable  by  the  pidllk  wb 
32  )  tank  A  on  a  Mi<le,  ami  Hix  or  Hi*v«*n  rowm  to  a  fmnk.    high  art,  ami  to  the  bank  ofBciak  hf 


c.  An  o:ir  in  Miufflr./Minkfl  whi'u  it  i^  rowinl  by  one    iticA  in  itN  exHRution.     Until  aboat  1817.  Mp» 


nun.     All  (Hir  in  ihrnhh-hinkfi  whtMi  {iiilleil  by  two    |>Iat«'  i>rintin){  wiut  the  only 

ni>-ii.  us  th  •  raptain'M  Uir^*.    ThiA  trnn  U  also  Honic-    notes.     In  that  vrar,  howerer,  PKBKIlis 

tini  's  AppIitMl  whf n  Mi'|Kir.it*'  oant  an*  \vM\\tn\  by  two    vuhiabit*  improvt-menta  in  pnctical  eamtl^^    h 

ni«'ii  Mttin;{on  the  Hiimi*  MMt.  1855,  Hfctrotyiie  printing  wu  intrDonoedn  tk 

li    Kprintiwi.)    it.  A  W4m>i1i-ii  tabic  for  holding  the    liiink  of  Knglun<l  by  Mr.  Sroee,  and  aiaettlHllfcM 
pi|NT  to  In>  fM  to  the  haml-pn-Hs.     The  paii^'r  is    the  not(*H  have  been  pnxluocil  by  siiifaoe-|iriBtivglf 
iili|»|Mil  otf  thf  /"fill*  on  to  a  slanting  Itoanl  caIKmI    the  fleet  rot  yiM'. 
th •  hnrn';  from  wlii'nie  it  in  taken  Khi*«'t  by  aheet.  The  (l<*sign  iH  engraved  in  rvlief  on  tnamlr Jpimi 

f».  Tin-  HUpiMirt  of  the  moving  carriagi.>  of  a  print- !  of  metal,  —  oop|ier,  hraiM,  and  ateel.  tnm  tfct^ 
ing-pn'HH.  i  gregate<l  pieeen  a  matrix  i*  obtained  by  ckili«  lip 

Bank-a-lmrm'  Tere-graph.    An  apinratus  for   sition,  and  from  this  a  plate  is  obtainad  by  the  w 
conveying  t<»  a  ilirei-tor*H  nKmi,  or  iiolin*.  notice  of   m«'anM.     When  backed  and  moimtisd  tlw  pirti  ii 
biirreptitious  entering  of  the  Uink,  or  for  conveying  ;  uwil  for  huHiut- printing, 
rcgiil.ir  notioes  of  **  All  'h  well."  -In  America  and  in  the  Bank  of  IreUDd,  tke  ^kHm 

Bank'er.  1.  {Brirkhujiinj.)  A  liench  nMil  by  are  pn'iianil  ai-eonling  to  PRRKiNa'a  netibod.  Ai 
bri<'klMyiT4  in  dreeing  bricks  to  a  Nh.i{»e  Huitibb*  si'iMrate  designs  fonning  the  complete  baak-asliMt 
for  <«kcw  or  gagfd  work,  domett,  nii'hes  *'te.  <  )n  one  tir>t  eiigrav«'«l  by  hand  on  i»e|nrate  kteel  blocks  vhkk 
end  ot  it  iH  a  grit-stone  calleil  a  nihhuhj'.tt'nir^  and  nir  nftcrwanls  hanlened,  and  are  piewired  MP*^ 
on  otiier  iiurtionM  is  nNini  for  oiternting  ujmhi  the  ;  manent  |iatten)N  not  to  be  iirinied  from,  ifal 
bri'-ks  witli  the  tin-.vnr^  by  which  Xvr/Jv  are  maile  in  '  engnivings  an*  tmmtferred  to  tne  sti^l  loUcnMiv 
the  bricks  to  the  deiith  to  which  they  arc  to  1m*  hewn,  heavy  pn'ssniv,  the  rollers  being  aftemaidt  kth 
An  axe  is  uneil  for  iln'ssing  off  the  Kurface.  1  deni**!  and  u.se<I  ait  dien  to  impress  the  engimTlagiHi 

*1.  {FtHf  Artn.)  .\  niiMleler'tt  Itench.  It  is  a1)out  the  printing-[ilates.  The  eugrared  pliSn  far  flMl* 
3<>  in-hcs  high,  antl  has  u  toii  :tii  inches  v|iiare.  On  ;  ing  the  lunk-note  are  made  of  soft  ited»  nd  HI 
thi-i  is  a  cin'ular  pLitfonn  which  turns  on  wheels,  m)  ,  never  hanb*msl  after  lieing  engraved* 
th.it  the  figim*  can  U*  n*volved  to  ex|>ose  any  i>ortion  ;  siie,  —  21»  incht*s  by  16  inches,  —  tb«y 
to  the  light.  -  prolnbly  li»sc  their  flatnea  in  haideniig.    Ai 

:i.  {X-nifirttl.}     A  ves<ud  in  the  deep-.si*a  coil-tish-    reaaon  for  not  hanlening  the  platca  lies  ia   ' 
eiy  i»n  the  N'cwfoundlaml  lUnks.  '  that,  when  worn,  the  solt  jilates  are  carfly 

4.  .\  mm!  ciinhion.  I  by  n*-applicatiim  of  the  rolleni  thereto. 

Bank'ing.     1.    {KiujmritvjA     Raising  a  wall  ofj    'T1i«*  printiiig-[ilate,  when  rfcei*^ 


wax  around  an  etehing  on  a  plate,  to  form  an  em-  '  pre^sion  frnm  the  master  roller  or        ,  I 

Uinknieiit  to  hold  the  acid  us«>il  in  bUin/j-iH.     See  the  table  of  a  atrong  preM,from  wUtv«i  •                 I 

KniiiNc.  10,000  I  ton  mis  ran  lie  obtained,  the  pr«i 

'J.  {SUitm-Kmiinfrring.)     Rink  ing   up  the  fires  !  regulate<l  as  reipiiri'd  by  means  of  a  w  w 

consists  in  raking  them  to  the  britlge  of  tne  funiaiM*,  |  The  |M»sition  of  two  n*gif>ter-jiointa  it.  Iv—  - 
sn  I  then  smtithcring  them  with  <-indcrs  ami  small  ,  accurately  noted  by  nK^ans  ol  a  mkr 

ovil.  the   dr.ift    iN'ing  at    tlh-  same  time  check«»il.  s<'<)|m',  and  n-gistenil  in  a  liook  kepiw 

Ky  this  means  the  iin's  an*  kept  in  a  .<it«ite  I »f  languid  \h\m'.      TIk*  ma>ter-ruller  is  then  pai 

rtiinbustii>n,  but  are  nsidy  to  b'lni  up  briskly  agsiin  plate  by  the  machine  under  the  heavy  piC 

when  Hte.im  is  wantcil  at  slmrt  notii'e.  the  red-hot  mg  very  steadily  guided  bv  a  hpecial  paralLa 

niavs  U'ing  then  bn»k''n  up,  r.ike«l  ftirwanl,  and  the  amingcment.     The  table  is  pronded  with  c 

drift  n>admitti>il.  adjustments  of  |M-cu1iar  delicacy,  and  the  |n 

The  tin*  is  said  to  !«•  ffrmm  f.>nntnl  when  fuel  is  of  the  engniving  ndler  upon  the  plate 

adiled  and  the  dnift  tnrnnl  on.  «lucc«l  by  the  roller  di*fcconding  tipon 

Bank-note.      A    promivsory    note   issue<l   by   a  by  the  table  Iwing  raiwti  up  to  the  rol 

Kmk,  and  intcniled  tt)  ciriulut**  xs  curnMiey.  When  a  plate  renuires  n'newing,  i1 

('hincM' )ka|MT  money  was  issueil  alH>ut  A.  i>.  1100.  n|N>n  the  table  in  tne  same  posttion  ^  i 

"  Blest  i»;i|N>r  creilit."  as  Uyn»n  H.iys.    < Genghis  Khan  means  of  the  micnrnx'ter  microscope  andlhi 

issued  |»:i|M'r  money,  but  all  his  piwiT  could  not  givi*  of   its    |M>sition  ;    the   roller  bring  pMnd 

it   a  pufch.Lsing   value  aliovc   t'lfty  (mt  ct>nt  of  its  4b>c]M*ns  those  frarts  of  the  imprentea  i 

face.  I  ontinuitus  printing  has  worn  avay. 

In  ''The  R»ok  of  the  Rdan f  Wisb>m."  by  Bank -pro-tec tor.     {Httdrnulie 

Al-Kh;\7ini,  a  lenrmHl  .Xrab  of  the  twelfth  century.  To  )in'Vent  the  wai^h ing  away  of  banks  by  tht 

o-curs  the  n>m.irk  that,  in  the  tirst  division  of  liis  of  ^\ a ves  or  currents.    See  Fascixe ;  Qwnv;r 

|ioi>k,  in-  '*addislchaptep(.mexch.ihgean<l  the  mint,  rii.iNc  ;  ("niii:  rncHiNO;  Ketaiscino-waLL; 

in  connectiiin  with  the  m-xle  of  j »n>i ■!»♦••  i ing,  in  gi-n-  Sk \-w\i.i.,  etc 

er.d.  .Ls  to  things  sidable  and  h'lihhn.itrs"  Ban'ner.    A  small  fringed  fl^  d«Bdh| 

The   Rmk   of   England   coTiimcnced    business   at  its  staff  by  conls  attached  to  the  eaoi  of  a 

Gn>nos  Hall,  I'oultry,  London,  in  l»il*r».     No  notes    pi 

were  isMii-*!  under  t' '}i).  Ban-quette'.    1.  (/brfOieoiipa.)    A 

Notes  i»f  f  5  w.Te  issui'd  iu  1 7l».'i.  at  the  foot  of  the  interior  »Jone  of  a  ] 

Bank-notb  En-grav'ing.    The  chief  (d>ject  in  the  s«ddier  stamlsto  fieliverliis  firt. 

the  nun u fa- tn re  of  b.tnk-notes  is  ti>  render  forgiT}*  mknt:  .ViiAnis. 

ini{Mwsil»lt>,  or  at   Ica^^t  e.tsy  nf  dctrction.     This  is  A  banquette  is  also  found  in 

K«>uglit  to  In-  effectcil  by  prctdi.irity  i»f  p.i|MT,  design,  the  UmX  of  the  counterscarps  to 

and  printing  :  or  by  a  i^mibination  <if  tlii-se  means  tin*  over  the  cr(*st  of  theglaria. 

as  i.s  done  in  the  linnk  of  England  and  other  lianks.  2.  I'VriV  EHftinrtring.)    a,  A  fafaed 

The  tnerhanii'al  desiirn,  howcv«'r,  \\'A^  chicHy  >H*i*n  joining  the  )iani|iet  of  a  bridge, 

ndied  on  f«»r  security.    It  h:i.s  Imtu  the  constant  aim  b.  A  ledge  on  the  face  of  a  cntHi^ 
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BAR  (TTTKR. 


Tain  tail  fir  i.ir\i'«|   wmk.   n* 
A  tuik'niill  iir  fiilliii;:*iiiill. 


"tar*y.    I. -I rr A 4.'i«7 11  nr.  I    A  l'iilMliiK»p|"'''- 
a  r*lar«lral  or  .  hufi  li.  nr  ,\  ]>>iti<>ii  nt  t!i> 
pIC  lb  "hi'li  tli*-  •  •-it-riiiiiiy  iif  Kipti<«rii  is 
If  a  triuntti    )*iiil<iiii^.  tlif  Ki|itih;iiy 
p  nulirr  4.^  %  Mthif  ImxiO'ImI  "t  f*\.v^tt- 

Uff. 

itkin  tK**  t  Ijiiti  !i.  It  M  tii>  i>  ly  *\i'    iih  In- 

jninj;  llif  f-'iit.  ^«  iti  Kn^I.-!i  <  Imr- li>  -  nf 

:  «Ui 

i  vurl  *4  \Aii**-i*  «i.'Tii!i<  iti'iu  i:i  •iiifi  r«-iir 

i  Kb^  (-ni.  ti*  il  jr!«  ,  a^ 

^r^mitt   A'lt /iM" 'J.I  I  •      I     A    •■  •iirii*  lit.iry 

■  lii^r.  Iff  it  tli    f!ii>rii.i.  lii:r-  nt  "{if. 

jcn  nf  !«>{;«  |>r<-%*-ti*iii^  ii.i»  t.'i*i<iii. 

i«m/  •     •!.    A    !'^r    ut    I    iii    ,\    •  ip-t.in. 

Iiftrrtr«l    tlk*     «|«>k'-<    !!l    til       •    :|i-r.ti|    hi    |.|. 
Ui    T'tjTi     Si         Tl.  ■     i:i  il'-^"'l-    1«\'  1^    ill    .t 

t  imn  X"\  *•  •  iTt;.;;  -1  li.i*<  -I 

«r  iif  :r-:i  .1.-  «••■!?••      •   :r      .  »:  sii  |-  iT 

Al*!'"'  '        A       •'  r'    •      i'     ■   Il        \\l;ii-' 

MB|Clr   |t|*    •-,   f;«   jl'!|-!-,    til  ili;;ui.il     III    H.     ■ 

IP  arl*'r  «-ii>i>irf*<l   i-tuiiii  tin- •  •  MtM-*  •  I' 
hi  carrel :i*  tfi"  •  .!t'r!>\  u!ii  ii  a  i  \  liiri*  t 
!HjCVi|  (III!       A  '-  '.."/■ 
l*lLI\|»i  I:     I'.  -LI  I.  ; 
%    HIM 

Mi^.  I     d.    A    •trilliij;; 


BarlM-caii.  \F"r(tfinitwH.\  o.  An  ikU.iiumI 
\«>ifk  111  ili-tiii'l  A  hriilj^t',  iC'iU',  or  u|>|inHii  h.  ntlifi- 
\ii««»-,  '-»!  ''i'"i#ii. 

/■.   All  •-iiitii.Lsur«'. 

1.  A  'liiiiihil  iir  M-ii]i|Mr  in  a  |iurB]M>t  tn  (Ii-m  )inr;:c 
watt  1. 

Barb-bolt,    {.\fitfhinrnt.)     Huv  having  j»;;;:i''l 

nip  s  :••  jifi  Vi.nt   h-tnirti«ili  alTi-i  illiVMi^  ;   :i  ntj-fi'/f. 

Barbe-cue.  In  tin-  <  inc'ili-"-  tn'Mtnit-nt  nf  iKf- 
fi  I  -Ih  iii<  I*  T)ii»  i«.  till"  (liy  lli"ii  nn  wlii»  h  r«i|!i-i-  i<.  M;n- 

•  Iiiiil  :it:i  I  tin-  |iul|i  IH  ;:i.i:iii  tli«lt  fmni.  anil  till* 
Ill-all^  ill  t!iiir  |uiri  iiim  hi  tii\i-!i|ii-  )i:i\i-  nn<li-ip.no 
11  )>ii  liiiiinary  siiakiii^.  It  i<>  •  iniilai.  nf  xinni-.  vith 
a  uliit'  i»l.i-»lir  oMiaii-.  *>lti|iiii:;  uviHY  fpini  till- 1  i-iiti  r, 
:iii'l  ■«iiiiMiili  ,i«  i^l.tst.  Tin- 1  ittlfi'  i«  «iniiif«l  u|Miii  it  l<ir 
i"iii  il.ix^  ui:lioii:  it-niiivini;  tin-  mu-,  in  wlm-h  u  pair 

•  •I   l^itii^  at<-  iii>  !•■•<' •!.  t) I  jilt  \i'\u}i  til  ilry  it 

I'lixi"'!!^  1,1  l-iii-j  liioiMti  hii|  til  Kiiiiily. 

Bar^ber'a  Chair.    *Uu   iiiia)ititl  fiir  th**  MMiiat 

II i   .'.    i.iilit,  Mitti  II  \' iti'-.illy  aiijiiHt.iMi*  li«'ail> 

i< -r.  aiiiio.   i:i  iliv-iti)!  t«N>t->t«Nil.      In  <>i'nit'  UiiUi'^ 

•  )i.iii»  ;li>  !•■  ■>:•  'itawi  IH  aliil  <«lif|\i'.H  fur  tin*  u|>|>di:i- 
tiio  .in>i  .I)'!'!!  i'i<  t  <> 

Bar-b«tte'-guii.  iF-rf.fii->ifuni.\  Wlim  a  (an- 
t.oii  1^  iii<>m:i;«  -I  «••'  a^  :ii  )■■  tiii-il  ii\i-i  til*'  I  !•  st  uf  tlie 
)Mr.i|"  t  iii>:*-.ii|  nt  lliinlU'li  .III  rinlira^illi',  il  i^  Kahl 
til  Ih  iiiiiiiiitiil  '.I  i-i,U't> 

hi  ti>  M  UMik«,  i  iiiniinil  nf  lartli  {•«  tiimwii  np 
.i;:alii->t    l]i>     i::!in<l    -Iit|if   nf   till'    wnik  ;   itn    u|i|«-r 

lip'     .»il. 


■V 


I.  rfr  »    A  7-1. ■.  ••/• 
»i-ablr  i«|«  r«!.i.«' |*.irt 

•MM   I*   a   «itull-«arv 


1 


f       


^iM  with  !!••    kai.  iif  i 

I  pnritiiiiC  }ir*-«*.  .in- 1 

ip|«Wi  !ii<    |i!iS  II 
■nd'llr.    ]>iii^     ■  r  •%«• 

h  aiv  rviii-ii  Ai't*-  ti>'ni 

m  lu  tli«  !•■«'.«  AX*'  t*  niH-'l  t>4r-<s  an<l  \\i* 
wVicr   l«   A   ta<r!    nf  ^ii>^tl!:i!i     l><I    a   ;>  I  i 


»     •!     <  >ii'- Iif  ill*-  •!  I     {■:•  •  I  «  iiiii'iii/ 
rfabJ'Aitti-  <  t  4  s^M  i!'  tio 

■Mtk  1*1-  •  «    ••!  4  i-n  ii'    i-lt   .^  ).l<  li  I  ••ti!.i-.  !  ■> 

rka. 

ml  im  !■  I .  '  '« 

rr  i«  AU  ir*'n  I'l'T  ii»t  i    in   iiiai.\ 


'ry.  #     t     A  li'-n.'iiTi*  il  ]  i-    ■  .  !"  :iim'-! 
irk|C  ••f).f  r  ]-.rti>iii*  ••!   i  ;i  •-..   '-\-  :fk 

|.;i.,    ..|    VK-.I    ••I    i.^  :  i\   If  1  i    I'. 
,  ab-1  f<miii;i,;  ah   iiio:  !•   t»  !•  i.s:ij  t<>t 


iLlb    BtiJI**   «if    ui«-i    f>iniii:.^-    ;)■• 
h 

T>1*'    |i|M-^   tn   ul.i-  Il    TJ.i     ?!  1    ■  -     II. 

:  MMk  **fH  till*  >!  I  '"ir.  Ill    ■•■  •     .  :  1   .1*  II'  : 
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Bar-cut  tcr.     ■  i/'i' <•  1/  •     A  OwMrin^'-iiia- 

I  Itiii'-  m1ii>  il  I  tit*^  ni'-t.ilh'   liaii  intn  li-n^|i«. 


BARK-CnTTlNO  UACHIKK. 


Bare-puntpL  {HijiirauUai.)  A  porlablc  siictiuti- 
]iiiiii|i  tcir  ilnin-ii)K  li>{iior  fixHn  cunkx.  Riicli  arc 
used  ill  vhii'^pir  wurks,  in  wiiin  and  bi-«T  I'vllurs,  for 


■luniiliiif'.  <-tc.  In  l)i<'  ilhiatratiniL  tlii'  ju'ston  i.i  liol- 
low,  nni)  rarrii-t  a  ]i|>rint;-valv<-,  wbii.-h  rlosnt  t»  tli« 
piiitiin  rJwH.  mill  o\tftn  lii  ulluvr  tliu  nir  tn  nwiigie 
•«  thi-  pUliin  (Irivvnili. 

BM^4uia.  l/^Hminr.)  Thi- framv  which  ku|i- 
]Kirt4  \\\f  •■iiiIh  iif  till*  Kralf-liars. 

Bmrge.  (.Vnn/iiii/.l  a.  A  wsm-I  nr  toarnf  Ktm*' 
tM-  iitiwiiin- :  UH  tbe  IlnffHt-iiir.  tin-  sl«t>'  i^llfr  of 
Vnii-i-;  n.iiatRiVjpllr}-;  tin- IaiM  Muyoiuf  (y.n. 
d<i:i'!>  larc<-.  i^i>. 

h.  A  )imn-i>f-«'ar'ii  IbnU  n<-xt  in  sizi'  tt>  Ilir  Inuticli. 

Tl»r  Uiiit  fi>r  till-  ii]ii>i-iiil  nw  of  t1 niiiiiiiiinlcr  nf  a 

Bn-t  i>r  !L|Hii<1niii  ii  ii1m>  <'a1Ii-il  n  lun^'.  Ii  i-i  ;t(i  «■ 
;,  Im-  «  Imihii  «iiial  ti>  .■.'!i  t<>  .-lii  (if  it.- 
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foratecl,  Bcalloped,  t 
oriiaint-nMl  npiminini'p. 

into  iiiHilliiT  111  Hln-iigthfn  thf  building. 

BarBCiTCOime.  {ArekiUciurt.'t  <i.  That  ivrtiM 
of  tli>^  tliiiiKlin);  or  Hlatiiig  of  >  nwf  which  ixnJKti 
ovr  tliu  f(nl>l<r-<-iid. 

h.  A  ci)|>iiif:  coursp  of  bricki  laiil  edgnriat  ud 
ttansviTSi'ly  ou  a  w«ll. 

Ba'ri.  The  portion  of  a  rovfiiiit.tlste  iknriaf 
till'  fOiVf,  mill  uii  whii'h  tlie  WKtiT  Tslla. 

Bar'l-ton*.     (Mimit.)    A  kind  of  twu-TioL 

Ba'ri-ain.  A  ntrtiil,  tlie  Liue  of  hravy  tyu  inl- 
]j|iiile  of  iMn-tul,  diM'OVPfnl  by  l)»Ty.  I(  ii  of  ■ 
grayish  or  yi'Ilowisli  )iui>,  luw  onlv  been  prorntrd  ii 
\rty  iiiiiiutp  iiuHiitilii'H,  nnd  a  T8]>iiliy  (.'onvprlnl  inn 
nil  oxiilc  by 'till'  oi'tion  of  ni\iti  air  or  wmtrr.  Il  tu 
ncvi-r  iHfii  iipiJini  to  nnr  iinu'tirttl  atr  in  tlw  arti. 
tVivaU'nt.UK.S:  synibol.B*.  An  oxidrof  harina. 
v'liciL  nnliu'Pil  lo  a  wliitv  pntrdrr,  iii  uml  to  BdalttT- 
]ile  wbiti'  b'lid,  and  also  as  a  ■.'uraietic,  — hoth  trt 
luij  i>iiii.'ti>'r?< ;  Olio  itijurvs  the  paint,  ami  the  olhrt 
the  eoni|.li'\ii>ii. 

Bark-ont'tinK  Ma-chine'.  Bark  ia  ledncvd  la 
a  Btalf  iif  iiiiiiuti'  division  to  i-nabli:  the  wmtrr  lodji- 
solvi'  out  the  tiinniii  more  n-a.!ilv  anil  pcrfpctl;. 

Kahi'it"»  BarkTHlliHg  MachUt  (Fnnc)il  in  iJki«i 
in  nidi-  .•li-vatiiiti  aiKJ  lilaii.  A  A'  are  two  tluird  <jV 
indcra  wliiuh  aupiily  llir  Wrk  pivvioualy  iprrad  upia 
tbi'  tuMi-  •(  to  the  I'uttiiiK-Tj'aTitua.  'A  ia  a  nurd 
Inlgi'  to  kiii>  Ihi-  luirk  nil  tfir  table.  Thr  rattia| 
a|>]iamtiu  ooimintii  of  tnru  ]>ara11>'l  circlM  fiird  qpn  1 
I'liinnioo  axiit  C,  Imviiif-  htivl  platr*  or  knimS  Jt, 
wliirh  are  i)is{iotinl  in  a  kpinil  fonn.  The  ihaft  C 
ami  llv-whivl  S  are  ilriveii  by  a  land  on  the  dniM  A 
A  I'iiiiuu  Ht  till-  oitii-r  i-iid  of  the  Klmft  C  camiia 
Iijiiioii  /,  whii'h  nrls  upon  a  uhivl  J  on  the  udi  rf 
th>'  Hiiinl  .■vliniliT  A,  wliich  w  fommutdcited  fcr 
«b.i-l  K  t.>  .yHii.l.-r  A'.  Hy  tlie  lewa  F F uii 
ufiubl  <l.  the  two  i'rliiii)i-r«  .1  A'  m*  nculatH  te 
miy  h^itiinil  pMximity.  Inside  the  fluted  ryltirfai 
i<  11  liiii^tiidiiial  \Aref  of  atrcl  b,  whii'h  artaw  a  Np- 
jrfirt  fur  till-  l-nrk  n»  it  is  «it  by  the  knim  BB,i» 
.-.la..  fi.riiiiUK,  as  it  wem  one  bar  <rf  the  c«^«- 
,li..ur<. 

The  .  yliiiil.T  vhiuh  cnities  the  catting -kihtt 
iii»ki-4  ntoiiit  \W  rrvulutioiis  per  minute,  uA  Iht 
i[iinntity  of  bark  uul  is  about   1,ltOO  podadi  |b 


BARKER-S-MILL. 


Bark'er'B  MUL  i/fudraulieA  The  Barker  mill 
hu  attainert  celebrity  ratlicr  «a  an  interestirB  illus- 
tration of  th«  principle  of  reaction  or  recoil  than  as 
■  pmrtioally  U9«fut  mnchine.  It,  however,  hna  the 
essential  featnres  of  the  fiimnu9  turbines  and  other 

It  consists  of  a  vertical  tube  having  an  open  fun^ 
n«l  lit  top.  aod  branching  nt  its  lowrr  end  into  two 
horizontal    railinl    tubes. 


nf.5Sa. 


Each  of  I  hew  horizoutal 
nmi9  lias  a  ronnd  hoU<  on 
one  Bide  of  it,  thn  two 
holes  being  op)>oHite  to 
each  other ;  and  the  verti- 
cal lii\ie,  being  mounted 


ndle  c 


The  is 


>r,  flowing 
it  the  top. 


the  holes  on  opjiositc  sides 
of  the  horizon  tnl  arms 
cauHes  the  machine  to  re- 
volve rapidiv  on  its  axis 
with  a  velocity  nearly 
equal  to  that  of  the  efflu- 
ent wati-r,  and  with  a 
force  proportionntc  to  the 
hydrostatic  jiressure  due 
to    the    vertical    eoiiimn 


il  BARKINO-TOOLS. 

and  to  the  area  of  the  apertvires  ;  for  there  is  no 
solid  snrface  at  the  apertures  to  receive  the  lateral 
pressure  which  acta  with  full  force  on  the  opposite 
side  of  the  arm. 

AccotdinK  to  Dr.  Robinson,  this  unbalanced  pres- 
sure is  eijual  to  the  weight  of  a  column  having  the 
orilice  for  its  baxe,  and  double  the  depth  of  the  water 
in  the  trunk  for  its  hight. 

The  machine  has.  for  one  hundred  years,  been  a 
favorite  subject  with  writers  on  Jyuamics,  and  has 
been  modified  by  mechaniciflna. 

De  la  Cuur  (1777)  proposed  to  bring  down  a  pipe 
from  an  elevated  reservoir,  and,  recurvinf-  its  lower 
end  upwardly,  introduce  the  water  into  s  short  nipe 
with  ten  arms  which  revolved  in  a  horizontal  plaue 
in  the  manner  described. 

The  levolving  arms  may  be  mounted  on  a  horizon- 
tal axis  so  as  to  obtain  the  requisite  direction  of  mo- 
tion withoat  intennediale  gearing. 

In  1811,  Wbitelaw  obtained  a  {latent  for 
provement,  in  which  the  horizontal  arms  assiimed 
the  fonn  of  the  letter  ^.  In  this  machine  the  ' 
is  discharged  tangential ly,  the  capacity  of  the 
being  greater  as  they  approac^h  the  center  of 
tion,  GO  as  (o  obtain  a  i(uantity  of  water  at  < 
section  of  the  arm  inveiselv  proportionate  to  it_  .  . 
locity  at  that  bcction.  The  transverse  sections  of 
the  amis  are  everywhere  parallelogrvnis  of  equal 
depth,  but  of  width  decreasing  from  the  central  ver- 
tical pipe  to  the  jet  at  the  outer  extremity  of  the  aim. 

A  small  machine  of  this  description  was  con- 
structed, having  a  fall  nt  10  feet,  the  diameter  of 
the  circle  described  by  the  ends  of  the  arms  being 
15  inches,  and  the  aperture  of>eaeh  jet  2.4*iiirhes  in 
depth  by  .6  inches  in  width,  the  area  of  each  orifice 
being  1.4-1  inches,  the  water  expended  was  38  cubic 
feet,  the  revolutions  387  per  minute,  and  the  effect 
equal  to  73.0  per  cent  of  the  power  eniployed. 

BailE'lngi  1.  Coloring  sails,  nets,  cordage,  etc., 
by  an  infusion  or  decoction  of  Irark. 

2.  Stripping  trees  of  bark  fur  cork,  dye,  tanning 
material,  or  medicine. 

BoTk'lng-axe,  An  axe  of  proportions  and  shape 
adnpted  for  barking  trees. 

Bark'ing-to'-     "■ 


fcr  ti         „ 
for  slitting  tl 


g-tools.    For  rt 


e  the  bark  of  trees 


S^^^^h^=^ 


Pitting- ^nnt. 

ona  around  the  tnin!:,  which  enable  it  to  I)e 
ved  in  lengths,  the  liarker  re<|iiirfs  perlinii-iront, 
which  are  thrust  beneath  the  hark  to  loosen  it.    The 

C.tion  is  ]>erformeil  in  spring,  when  the  sap  is 
Jant  betwei'n  the  bark  and  the  wood. 
H-isa'aii  is  not  the  exact  equivalent  of  barking,  «a 
the  former  is  a  grinding  or  cutting  action  (usually). 


BAUK-CIRINDING  MII.I.. 


RARK-PLAMINQ  MACHnTB. 


the  Iatt>^  a  pr^liifj.     Sre  ImuUud'*  "  Eucyuloiwdik ; of  oow  tu-ionling  ta  a  gim  acila  id  pniaitiii^ 
pf  ARrirulturi'." 
Buk-STiDdInK  BflU 


>  Ji.ri.vi<l»lH'itlit<-<'lli, 
•1)11  roiMiiDK  I"  ■  I'lu-iiiK  "■  ihr  iiiiIht  yan  "f  wliii'li 
luiTiiii  •  DBfiiiK  lu'iiKT-  Thi-  ■■asiiiK  aiiil  ifa  I'wutiiiiu-*] 
pliiiliT  urK  kii[>piirtnl  hy  u  TrjiuiiiK  f,  ami  umtiuu  U 
pvru  to  thv  iiMHT  by  a  Ih-Ii  niniiing  ii|iuii  ■  ilruiu 


Bark  Pa'per.    Thraughont  f  

mill  l.tciiiiiica  the  BrouMmutia  waff/tifrrm,  ^papR 
MilllvnT,  ii  a  t'lmimuii  tree,  and  iti  haik  u  Cif«l^ 
liy  wukiiig  and  liHittiie,  of  aMuming  the  apptanan 
lit  fini-  lineii.  It  niav  Iw  bleached,  ilyad,  aM  griUiA. 
mill  U  a  L-onimoii  material  for  drcM  in  tlie  rliiiii  if 
1 1  tcFUDiis.  lu  Java  and  Sumatra  it  ii  the  mmmm 
I  iiiuti-rial  fur  writing  uimi.  Wbm  lalidikd  n4 
:  bimiiHliiil,  it  rfwiiiblpH  jiarelinirut  tlanaaniptt  at 
I  KuniiHVD  iiiuM^iiia  atlMt  it4  ([oality.  The  mmt 
lui'k  made  iiitu  a  ]>u1p  i>  lued  in  China  and  Jafn 
'  frjr  itukiiiK  laiivr. 

Till'  iirw'1'KM.-it  Nilupted  «1th  bunboo  awl  the  mA- 
lH>rr)'-Iiark  an-  itulislantially  uniilar  alter  th*  mh> 
liiiii  i>r  tlic  raw  inati'rial  into  a  pul|>]r  cendhkK 
Till'  (.'liiTii'M!  iirociTisfii  are  •■  TuUova :  — 

Til*  lAapiT-htutT  \tevufi  riuiied  «i(h  water  ■!■■■,  m 
with  wuti-r  in  wkiili  rii-e  Imix  brrn  boiled.  H  brt^^ 
In  liii-  Htate  of  iiul]!,  and  tlien  traiMfrrrrd  W  ■  nl 
liKviiif-  nil  earli  nidi-  of  jl  a  diyiag-Btare  ia  the  !■■ 
n(  till'  TiAfF  of  a  tiuUM'  j  that  ia,  ronuatiag  at  Vn 
hliijiiiiK  Kulm  tiiui'liiiiK  at  ti>]>.  Thear  ndra  aie  ea^ 
iTi'il  i-xti'mnlly  with  a  Miimtb  voaling  uf  ■tnero,  mI 
a  fliie  ]>ai«i'ii  through  the  brii'kwork,  «a  a>  to  k«f 
till-  wliulr  of  carh  niile  n|ually  and  niwlemlelj  raa. 
A  VHt  and  a  htuve  are  iJaerd  altematdr  ia  tar  maar 


adiiahk 


airii.Cr.»/i.c  im 

the  ujipiT 

end  of  111.'  sLifi  U.  w1 

,«.  lower  end  is 

rs'n' 

in  a  *!.■[.  or  ink.     A  *.-n 

I-  t»i..w  thi-  A.-\' 

he  iiniH    in    th- 

caainAt) 

.  fii-w  ,.f  the  t«u  l-ii« 

t.»tlie.l.«.H,t« 

ni!>i>  till-  Kirk  la  it  lus. 

■■■.  Ivtweeii  tlu'ir 

Barklnc-mal-let.    A   ^l>•>H■haluli<■<l  iiuUet  uf 

haul  WW- 

.     Th--  fdi-e  u  tiini-  in 

the  flher 

IMU  U 

a  if-rerabl-  miteri^d.  m 

1  the  Mme  \,»\ 

nL.y  K-  .^ 

il  r.,r  "*«:;."«■;  llw  In- 

lid  HidittiiiK  tile 

e«.el..,.. 

that  it  nuy  \» 

n  YiiS.  hHj  the  l«rk  i^ 


, .  u  tliiit  then'  anr  two  ndt*  d 
Mtiii-i-s  uljiu-eiit  tu  each  rat.  The  war 
mold,  which  euiuiiiits  of  a  dere-like 
niovalite  rmMil  fmine  nirn>uiMling  it.  into  tlw  n^ 
and  then  raiiieB  it  out  again ;  the  water  raa*  iff 
thrungh  the  jierfonlionii  in  the  bottutn,  aad  Ae 
i>uli>y  jiaiier-stun'  H'tnailiB  on  ita  Mrlaoe ;  tbc  baw 
u  then  n-niuvHl,and  the  uerr  ii  pM«ed  bottoM  mf- 
ward  agaiuiit  tlie  aide  of  one  of  the  itorea,  w  m  to 
ninke  the  iilivi't  of  \»\<rt  adfaet«  ta  it*  urliise  lal 
alluw  the  Hieve  to  lie  withdrawn.  The  watvr  neaA- 
ily  evnjmmteii  liy  the  warmth  of  the  rtorc,  UM  be- 
fore tlie  )Hi|HT  iH  i|uite  dry  it  u  Irndttd  over  «■  ik 
onter  Hiirfai-e  with  a  i-ixe  iDidt  of  liec  :  tUealeoBM 
drii-M,  mill  the  ]n|<er  U  then  itlipped  off  in  a  Iniihil 
Mate,  lijving  one  tnioiith  inr&w,  it  beiaf  t^f***- 
liv  of  Ihi'  c'liiiii-Hi-  to  write  oidy  on  oim  tide  Jt  A* 
)H|>i-r.  U'hilr  ihbi  in  teVinn  lleni.  Ihi  ■leMil  hw 
inaih'  another  nheet,  and  ymanl  it  BfpiMt  the  rill 
uf  the  olh.T  itove,  when-  it  underfOM  tlw  oufMiM 
of  KidiiKmid  drying,**  the  other  liaddaar.  ItAmM 
iif  Very  Jar^e  ditneuKtuun  are  to  be  rnade^  Ike  wM  Ii 
stiitjienih'il  iiy  a  tu-kle  md  i*  managnl  by  two  Mn; 
hut  in  ll1h•'r'n'^|H^;ts  the  {jrucna  ia  the  MHK  a*  ifeM 

Kxni'dingly  heaulirul  {laper  ia  ptodoeed  bw  Mi 
very  iiitiipte  nietliud.  I'aiirr  i*  made  ia  laiia  fa 
niiii'h  the  Mine  way  bihI  With  Bcarir  Ibe  mmm  artfr 
rial-- :  tnit  iu  the  |iraviitM»  north  oftbe  Gaaai^HA 
ill  Neiml,  llir  niiunnin  material  i*  tile  faukaf  aaai 
eie.  ,4  Ihifk-u  (Unrel),  whu^h,  like  that  i(  thi  |ip» 
luullierr;,  i-unsiidii  almoat  wholly  of  H«. 


I  ..._...     .7        fi''e  "<  il»'        .ViioiIht  tnmle  ailunied  l^r  the  Cbiawi  b 
nTKTi'/         hM|.|.'r I    out  the  |iu1|>  in  a  niuld  nvule  of  (trlfa  of  fai 

r^,X,  ~<^y.i~(  di-k    K.    1.V 


a  fnuiH-.     Tile  Kliii-tH  from  the  iMNi  an  ■ 


Bark- 


iind  111.'  t<'>l[»n'ingday.  I 

uri'  laid  'Ml  A  iilHiik  iu  the  (ui  ,. 

Bark-pit     {TanHiKg.)     „,        p 

Iwrk  and  w.itrr,  in  wliieh  hidn,  _• 


.  >     Baik-planloaM 
'  till-  likver  '>f  l«rk  vt  aul<in:tKl  totl 
ntive  eutlL'Ts,  to  neparate  the  inoa 


BARK-ROSSING  MACHINE. 


le  rolkra  wilh  the  rougli 


~v 


3fe 


roo«t  bark,  the  Becoud  the  inner  portioti  of  the  outer 
barii,  the  estreinc  outer  purtioii  of  the  Wrk  being 
discliar^Kd  from  the  niacliuic  liown  the  incline  to  the 
left.  The  dust  removed  by  the  reapcctive  cutters 
&lls  into  sepnntte  receptacles. 

Bwli-Tcna'ing  Mft-ohiue'.  A  macliine  for  re- 
moving tlie  TOO,  —  that  ia.  the  rough,  scnly  jiortion 
from  the  outside  of  baik.  The  ross  has  a  lesser  pro- 
portion of  tannin,  and  by  its  removal  a  steep  of 
greater  strength  may  be  obtained  a 


Birl-Xc 


I  b«  readily  made  ii 
is  provided  with  a: 
>e  biisc  uf  the  tint 


BAROGRAPH. 

to  sheaves.'     For  this  pumisv 

upright  arrangement,  as  B,  nt 

III  the  example  Khown,  the 


In  the  example  (Fig.  G67),  the  machine  consists  of 
tiro  pairs  of  toothed  rollers  which  feed  in  the  bark 
and  thrust  it  against  the  stationary  knife,  whieh 
diviUi's  the  toa  from  (he  liber,  and  the  separated 
portions  sUde  down  diflerent  inclines  to  ngiecial  re- 

BarlE-atove.  (HorticiillKTc.)  A  beil  of  sjient 
b«rk  and  soil,  lieated  by  flues  or  stenm-pipes,  aided 
by  a  slow  fcnaentation  of  its  ninterinls.  It  is  used 
to  make  a  bottom  beat  for  plants  growing  in  ]iots 
which  are  plunged  therein. 

Bai-latil&  {Tuminn.)  A  lathe  nhose  la-am  or 
sheBir  consists  of  a  single  bar  on  wliteh  the  pugipets 
or  stocks  and  the  rat  are  arranged.  The  har  is  gen- 
erally of  a  triangular  shape  in  cross  eeetion,  one  flat 
tide  downward. 

Barley-ohnmp'er.  {AgrintllurrA  A  machine 
to  breaking  the  an'u  from  the  grain,  (['rov.  English.) 
A  hnmiialinif-mnehiitc. 

Barler-Jork.  {Jgrieulture.)  A  fork  specially 
■dapted  for  gathering  up  the  unboniu!  gavels  of  bar- 
ley or  otiier  grain,  the  stalks  of  which  are  too  short 


and  handle  are  attached  to  tbc  metallic  socket- 
head  A,  the  uhnle  being  braced  and  supported  by 
the  bow  B  and  hi-ace  Q. 

Barley-tanller.  (Milling.)  Amacbinefortaking 
the  bull  or  cuticle  from  the  grain  of  barley,  making 
pot-barley  nc  jiearl-baiiei/.  The  former  has  merely 
loBt  the  cuticle,  the  latter  has  had  a  further  amount 
of  its  subntanee  removed  by  prolonging  the  process 
for  double  the  length  of  time.  Tlie  jn'ucess  is  anal- 
ogous to  tliat  of  komiitij-makiiig.  See  HuLLtSO- 
HACIIIM^:  ;   HUMIKY-HACIIINE. 

Baz'ley-mllL  (ifillmg.)  A  mill  for  decorti- 
cating barley  ;  bringing  it  to  the  condition  known 
as  jKi(i-/- barley,  the  Dusk  or  the  rind  of  the  seed  be- 
ing removed.  Tliere  are  several  ways  of  accorajilish- 
ing  this :  1.  Ily  the  usual  Knglish  barley-mill,  — 
a  stone  roughened  on  its  ein;umference,  and  revolv- 
ing in  a  nielallic  casing  with  holes  like  agrater  point- 
ing inward  and  upward. 

2.  By  so  regulating  the  distance  between  the  ordi- 
nary ninner  and  the  rieii -stone  that  the  graiii  is  not 
nui^iiH],  hut  merely  the  bmn  nibbed  oIT. 

Bar-loom.  ( H'eaving. )  A  loom  for  weaving 
riblmtiB. 

BaiUL  (Breiring.)  The  foam  or  froth  rising  from 
malt  li<[UOifi ;  yeaat. 

Bat-milli-uis.  IFabn't.)  An  old  name  for  a 
kind  of  fuxtiiin  goods  largely  exported  from  England. 

Bai'na-cleB.  (.Vcnoffe.)  A  noose  attached  to  a 
stock  or  handle,  and  nip[  ed  around  the  upper  lip  of 
a  horse.  It  is  twisted  so  as  to  be  somewhat  painful, 
in  order  to  give  tlie  command  of  the  head  to  the  per- 
son holding  the  same.  It  enables  a  man  to  hold  the 
horse's  bead  aloft  to  keep  him  from  biting,  oc- 
his  attention,  and  measurably  prevent  bis  kick- 


Bax'o-gniph.  An  instrument  for  recortling.auto- 
matieally  the  variations  of  atmospherii^  pressure. 

In  Fig.  ficll>  this  is  effected  by  means  of  photography. 
The  operative  and  recording  parts  are  metosed  in  a 
case  (which  in  the  figure  ia  supposed  to  be  removed) 
which  rests  upon  the  horizontal  slab,  and  entirely 
excludes  the  entrance  of  light  except  through  the 
slit  C,  .^  is  a  gas-burner,  the  light  froni  which  is 
thrown  by  the  condenser  B  over  the  top  of  the  mer- 
enrial  column  in  the  liaronicter-tube  J,  and  jiassing 
through  the  photographic  lens  I),  is  concentrated  on 
a  strip  of  n'lisitized  paper  wound  aroiimi  the  cylin- 
der F,  which  is,  by  clockwork  me<-hanism  at  F, 
made  to  revolve  once  in  forty-eight  hours. 

The  image  of  that  portion  of  the  slit  C  above  the 
mercurial  column  is  thus  caused  to  form  s  eontinuons 
dark  tniid  of  irregular  width  on  the  pafn-t.  becoming 
narrower  as  the  mercury  rises,  and  widening  as  it 
desci'Tidfl  in  the  tube,  the  width  of  the  bnml  indicat- 
ing not  only  the  relative  changes,  but  absolute  hight 
of  the  barometer.    A  shutter  operated  by  the  clock- 
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irork  cuts  olT  the  light  fur  four  minatci  at  the  eiiil 
of  cooh  A'uuuil  hour,  k-aviiig  a  vertical  white  timc- 
liu«  on  Ihu  paper. 


tiiii:  itKl  oil  each  Hide  of  the 
InrnmctpT-tiilw,  in  CDimeclioii  with  a  •tlass  rod  and 
lerrr,  tli<'nui>iiit>tri('  chaii)CP?i  are  iiiude,  aud  tlic  tiiir' 
huomrtric  rluui|{i-!i,  with  con-ettioiia  for  teiii|ientun.', 
■ri>  iiluitofcraiiliii-ally  nxonliil. 

BltimKK'H  Si>lf-K<^''tena)(  Daronirter.  ['i>uii  thr 
column  of  iiwh-iirv  U  a  Hoat  v&rryinu  a  mirror,  on 
which  a  iN-nril  of  light  is  thrown.  'Hic  ciiw  is  iii- 
doswl  HO  aa  to  t-xcluiii-  all  othi^r  lijihl,  arid  the  U-ani 
in  relln-tnl  1>y  Iho  niiiror  u]-on  a  travHing  slip  of 
(uiHT  iiidii'uliiig  thi'  extent  und  time  of  buruiiietrie 
chaiijP'd. 

B«io-ma-orom 


[  ih- 


flhofiii 


B^om 

e-toi. 

UU.I.:.r,d,y!,.) 

An 

listnnnent 

for  <l<- 

■nnininK""' 

w..iBhl.>ri.re*s.in..Jlh«»tmo.- 
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year  164;i. 
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on,  nionntinK,  littinfi 
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e.  B-  !  ~ 

Aii.'ii. 
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'rir 
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Hv|>». 

r-dinH-n 

luirul 

i/.,!k- 

XUff 

wmiui 

IT.       Scir-r<;«i 

liTing 

Inroiuelcr. 

It  if  n-lftli-d  tbut  the  pumi>-niukeni  of 
Miniiii  tri.ll  to  niiH'  wati-r  <n<t  32  f<i-t  hy  iiH-ans | 
of  II  Hiiikin^  puin]>,  Init  failiil  to  rotw  it  over  31  fti-l. 
They  it|>|ilii-il  tu  (iaIilKi  to  nsolve  tlu-  <lilBi-uIty.  lie 
\tia  utuilili'  lu  il»  il.  tint  Iiaile  tUuni  accept  tlie  fact. 
Ilin  diii-i|.1e  ToTTiii-Ili  inn-it ijmteil  tlio  auhjeet,  aoil 
tininil  thiit  llie  furii>,  whatevir  it  wai.  ibIkhI  a  i-ol- 
niiiD  of  nieri'Drv  only  31)  inrliea,  vJiutIi  Iu!  juiIk>-iI  to 
hr  the  (i|uivale'Dt  of  the  31  feet  of  water,  onil  hi-nci' 
dnlui'nl  that  tbe  inuving  oftenl  wiw  not  a  naniek-iiH  , 
"horror  of  a  vacuum," —  a  tcmi  which  covered  the  j  ties,  the  dincovery  of  ths  great 
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ignorance  of  the  real  ennae,  —  bnt  waa  tk  ff>an 
of  the  air  upon  the  liquid  ;  »nd  thM  tbH  )«c»- 
sure  waa  equai  to  about  IS  pounda  fa>  the  aijMN 

In  1847,  rawal  Ao*t4 
pmilically  that  the  ^|kl 
«f  the  mercarial  coIumi 
wu  aifectH]  tiT  csmta( 
the  inverted  tnbr  to'tk 
top  of  an  emineai*.  Hi 
made  the  FXperimrBt  im  a 
ehnrch-Ktn-pJr  in  hria 
To  tot  the  matter  nun 
completely,  he  wrotr  b, 
hia  brat  her- in -law  I'rrTitT, 
who  lived  near  tbe  Pav  de 
Anveqrne,    lo   rrpeat  tkr 


hich  I  liave 
■.  though  ■ 
linre  thDiif;>>'  nlxnit  it  are  of  a  difleml 
ojiinion),  it  uill  follow  that  the  weight  ni 
pn-hsure  of  thf  uir  are  the  •ole  csiue  oftka 
au:i)ipnsiun.  fliiil  not  theborrorofa  Taeaa; 
tilln'H  it  i*  vt'iA  certain  that  there  ii  Bate 
nir  to  veinh  i,i,  it  at  tlie  hotton  tliaa  m 
the  lu)i,  w)ii1<  lie  cannot  aar  thai  natnr 
"ahhonra  v^iruum"  at  tlie  foot  af  a 
ihan  on  ita  aiimnit.''  Ol 
^in);  till-  I' XI -crimen t.  H-  Temer  I6sa4 
"'"'  three  inehea  'tof  nmrai;, 

■■wliich,"  lie  s«^■^  "nvtahnl  na  with  al- 
iiiimlinu  niiil  u^toniidiment." 
Clauilio  Bericnardi,  nt  I*iaa,  U  laid.  bo*> 
ever,  to  liave  uiied  the  bHtoiiieter  fur  di 
of  hi|;htii  live  j-enn  curlier  than  tliia.  .  .  .  .  _ 
that  the  varying  weight  of  tlu-  atmosphere  U  iiSO' 
eiit  higbts  was  known  before  Torricelli. 

Alhiu<-ii  the  Soneeii,  A.  D.  1100,  waa  awan  tta 
the  ulniiMpherc  dvcreaaea  in  deniity  with  tDcraM 
of  higlit,  and  therefrom  ex|ilained  the  (act  that  • 
ray  of  light  entering  it  oblii|uely  folluwa  a  cnrriliaar 
]Mth,  whieh  is  concave  lowanis  the  earth.  Healwail 
that  a  holly  will  weigh  dilferentlv  in  a  rare  aad  ia  a 
ilenac  atnK>s|diere,  anil  calculated  that  the  h^t  «f 
the  atmoHpliere  is  nearlv  3S}  mile*,  anticipatun  tk 
dincoverv  of  TorricelH  ny  aevetal  ccntariaa.  "IW 
Book  of  the  Itaiauee  of  n  iulnm,"  bf  A)  KhariH<BN>- 
ha]«  the  sonH-  ns  Alliazcn),  givea  a  nnnhier  of  nftin 
luniiuouB  sUtementii  on  meehanica.  Wc  t^  tk 
lilierty  lu-re  of  stating  that  be  also  wrote  « 
trine  of  the  progressive  development  of 
hul  iliil  not  reach  tlie  Uarviniao  condunoo.  "  .toi,- 
«»  he  Rays,  "that  man  was  once  a  boll,  and  waa 
tlicn  changi-d  into  an  a»B,  and  afterward  tat*  a 
horse,  nnil  after  that  into  au  ape,  aud  finally  faacHBi 
a  mati."  Thin,  he  states,  is  only  a  iDiUTprcacatatia 
by  "  eniiiliviil  Jieople  "  of  what  u  Ivally  mcaaL 

Tlivn-  in  yi-t  wime  ililference  between  the  tra*  the- 
ory of  ]>n>)!niKioii  ami  the  doctnue  of  tbe  Tedo^  da 
Itistituti's  of  Menu  (route minrary  with  Elijah  sal 
Homer,  and  tin-  leaching  of  P.tihagoraa,  MO  1.  C. 
Komlind,  the  eluiniiing,  n-fers  to  thr  latter,  afnHt 
of  linding  the  poetry  tai'kn]  to  the  palm-tnee :  - 

that  1  was  an  Irish  rat.  which 
\^-ir-.lsv»tLiLtII. 

The  pioiis  Minleiii  pram's  that  the  All-ltocihlwik 
in  the  bay  of  Judgment,  takepity  on  tbraonlrfUi- 
lUihan,  who  flrst  compiled  a  table  of  apatileMri- 
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hnnitml  yeara  before.  Our  own  Draper  desitrs  to 
*<1<1  A  clause  associating  in  this  prayer  the  nume  of 
"Ailuuen,  who  lint  traced  the  curvilinear  path  of  a 
ray  of  light  through  the  air."  It  would  uot  be  hurd 
to  lind  good  reason  for  associating  the  name  o(  Dfb- 
[ler  with  the  illustrious  two. 

The  b«n>niel«r  in  its  ordinary  form  consists  of  n 
tube  34  inches  in  length,  closed  at  the  top,  eihnuslvd 
of  air,  and  with  its  lower  oi>en  end  plunged  in  a  cup 
of  mercury  which  ascends  in  the  tube  by  the  pres- 
sure of  tlic  atmosphere.  Changes  in  the  weight  of 
the  atmosphere  raise  or  lower  the  hiaht  of  the  mer- 
curial column  ;  and  a  graduated  senle  alongside  the 
tnbe,  and  enibrariiig  the  range  of  motion,  enables 
the  reading  of  the  variations. 

The  wheel  barometer  has  a  recurved  tube  in  which 
the  mercury  ascends  and  descends,  thereby  actuating 
m  float  which  connects  by  a  cord  to  the  axis  of  an 
index-finger,  which  rotates  on  a  graituated  dial.  It 
wu  contrived  by  Hoolte  in  1688,  the  year  that  the 
great  Dutchman,  William  of  Orange,  came  to  Eneland. 

The  pendent  or  marine  barometer  is  suspended  on 

SImbals,  which  enable  it  to  maintain  its  verticality 
arinf;  the  rolling  and  pitching  motions  of  a  ship, 
Blld  has  a  contraction  at  the  bottom  of  the  tube  to 
obviate  oscillations  of  the  mercury.  It  was  intro- 
duced about  the  yenr  I6B8  -  1700. 

The  invention  of  the  aneroid  barometer 
nc.STD.  is  attributed  to  Conti,  1788,  or  to  Vidi, 
~-  1801. 

In  the  aneroid  barometer  (which,  as 
its  name  implies,  has  no  liquid)  the  pres- 
sure of  the  atmosphere  is  eici-ted  npon 
an  elastic  metnllic  diaphragm  above  a 
chamber  [wrtially  exhausteil  of  air.  The 
motions  of  the  diaphragm,  due  to  changes 
of  pressure,  are  transfem^  to  an  indeji- 
finger  which  traverses  in  connection  with 
a  graduated  scale.     Sec  Ankiu'ip. 

Baronieters  have  been  constructed  in 
which  the  tube  and  ciateni  were  tilled 
with  water  instead  of  inereury.  The 
great  length  of  the  colunin  (iK^rly  34 
f<-et  at  oniiiiaty  pressures)  renders  it 
extremely  susceptible  to  slight  atmos- 
pheric clmngi-s ;  so  mueh  so  that  even 
momentary  niictuation.s  can  be  observed 
at  times  during  stonna ;  but  the  difficul- 
ties in  constructing  and  keeping  in  ad- 
justment a  barometer  of  this  kind  have 
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Tubs.  iDcba.    IkI 


.0863 
.0581 
.0407 


inhon  bai'ometers,  as  the  depre! 


The  corraution  for  teniperatiini  involves  the  con- 
sideration uf  the  cx|«nsion  of  the  mereui'y  and  also 
of  the  graduated  scale.  The  latter,  being  minute, 
'—J,  however,  generally  disregarded,  and  that  of  the 


stand  thus ;  - 

Thermometer,  54°. 

Barometer,  30  inches. 

(54  — 321  x30x  .0001=, 066,  to  be  subtracted 
from  30  indies.     Result,  20.834  inches. 

Calculated  correction  tables  are  published. 

The  hnlosteiic  barometer  is  one  in  which  a  fluid  is 
dis[<ciised  with.  The  usual  fonn  is  the  Aneroid 
(which  see).    The  Vidi  aneroid  has  a  metallic  dia- 

iihragm  ;  the  Bourdon  ani-rotd  has  a  bent  tube  caiia- 
ile  of  fle«io1i.      See  HouHDOS  BaimimetEB. 

A  form  of  holosteric  barometer  is  consti-ucted  on 
a  principle  similar  to  that  of  the  hiigromelric  balana. 
Its  action  depends  on  the  different  specilic  gravities 


ion  sly  be 
atures  below  32''  F. 

A  stjndani  barometi 
peculiar  cai'e, 


cal  u 
useless  at  temjier- 

leniode  with 

...  for  less  costly  instruments  of  the 
kind,  or  for  use  in  nieti'oivlogical  observa- 
tions, etc.,  where  great  accuracy  and  sus- 
ceptibility are  ilesired.  The  tube  has  in 
some  coses  a  bore  of  an  inch  or  npwanl. 

a  is  the  mercury-cup,  b  the  adjusting 
screw,  c  the  vernier,  d  the  thermometer 
for  data  in  making  the 
temperature. 

In  reading  the  barometer 


aanmrut.        1.   For  the  cnpilhtrity,  or  depression  of 
the  meifury  in  the  tube. 
3.  For  the  temperature. 

Pure  mereury  in  a  glass  lube  assumi'S  n  convf.x 
snrface,  and  the  convexity  is  greiiles.t  in  tubes  of 
■Doll  diameter. 

The  following  is  Ivory's  seale,  givins  the  correc- 
tiiHii  for  tubes  of  different  diameters  ;  — 


weight  than  the  other,  is  ilepressed  by  the  roriUca- 
tion  and  elevated  by  the  condennatiun  of  the  aliiios- 
pherc,  causing  the  two  arms  lo  oscllbite  about  the 
sustaining  }iivot,  the  variations  being  aliowu  hy  n 
scale  d,  to  which  the  longer  arm  points. 

From  a  mnunal  coinpile<l  bv  Rear- Admiral  Fitzroy 
of  the  English  navy,  and  ]>ublished  by  the  Itoard  of 
Trade,  the  following  is  r^ondenscd  ;  — 

The  barometer  shows  <:hanges  in  the  weight  of  the 

Changes  in  the  level  of  the  mercury  arc  more  em- 
phatic than  actual  eh'vation. 

If  the  mereury,  standing  relatively  high,  should 
fall,  it  pri'sages  a  change,  but  not  so  gri'at  a  one  as 
if  the  mereury  stood  lower  and  fell  to  the  same  ex- 
tent.    The  converse  is  niso  true. 

The  hHroineter  fore-tells  coming  weather  rather 
than  indii'ntes  the  pn-sent.  The  longer  the  inter- 
val between  the  sign  and  the  change,  the  longer 
aiid  altered  weather  wilt  htst.     Tlie  converae  is  abo 
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TIlP  laniiiirlrr  ln-inft  nt  lii<><liillii  liiiflit  unl  ruiiiK, 
Ihr  Ihrnnuiui-ifr  folliiiK  imlii^tCH  ilrv  w»llwr.  TLe 
omn-nH! :  Iraruiurli-r  iii-hIjuiii  uiiI  Cilliiifc,  tliermuui- 
tter  miiifC,  nin  ;  t)i<-mM»ii>^Fr  fMiaa.  hiiow. 

Tlie  riidiiK  iir  falling  iiiuilititiii  of  tlii-  ni^hiiTy  may 
h-  uWmil  DiHKi  itH  uiijirr  Hiirfai-F ;  convrx  if  rUiuiL 
trnmw  If  biruix. 

Kluttiriiiff  I'lMnKiii  itulu'nti-  unhrtllnl  wrathiT ; 
kIiiw  miiviiDiMtls  tiif  miilrarv.  Ru[n>l  ami  iiniliiiiinl 
fall  h  m  aiKii  tit  »  hli>rn>,  tin-  wiuil  briiiK  rniiii  tlic 
nirtli  if  till-  WnHiH-trr  in  liiw  (fiir  llip  miuuiiI,  uinl 
fnim  Ibr  wiuih  if  ilu  tlirnuoiiiPtrr  i«  liigU. 

Tbwi-  <»u«-ii  nlTw-t  ■  tittniini-t*r :  — 

1.  Tlu- ilinvtiuii  <>r  tb<' wiiiil. 

i.  ■nii'iiiui'rfiirr..rtli.-iur.  \ 

3  Thrr.m*uftUwiii.i.  | 

Whni  llu-v  m-t  •rimniti'ly  th>-y  m  t  Iran  MrcniRlir, 

■iij  wlipii  iiKniiiliiitly  tlw  t'liatiip'  in  thn  iMruiiii'lrr 

Ba-redt'«-t«r-gKgft  L'^cimEifjiH':)  An  at- 
tn-liiiu-iit  til  a  NiiliT,  i-uii'U-iipvr,  ur  iitlii'r  cliniiiber, 

Wllir'll  inrlii-<tl<->  till-  nlriti-  uf  till-  I'Ui'UIIIII. 

U'li^u  u  l-iil-r  ■■>  iill<>v.<<l  t»  •-<»1,  111-  sf  1UU  coil- 
ili'iiM->,  mill  It  tiiuf  ur  tr»  |>-rfi'<'(  v«-iiiiiii  U  funiHil 
tlinvjii,  iuil>)n-tinK  >)■■-  ■■■il'T  to  li'-uvy  i-xli-riial  at-  ' 
iiiin|ilii-rii-  [in-iMin-.  Tliin  ci<litiliKriii-y  in  aRuiilty 
in^l  l>y  lit)  iiilri  hdifrly-vdlr<-.  ■'■Ilnl  a  nn-MHM- valve. 

U'lii-n  a  -iiiHli-iiM-r  in  iu  •i|rralu>ii,  it  in  lii-dnililc 
III  kiiiiw  the  ■-iiiiililiiiii  ut  titr  vacuum,  m  a  Ivat  uf 
the  -Hi.-ini.-y  .>r  tli.-  air-]iiiiiii<.  | 

WIifh  a  rnvivrr  i<  jHiriiallv  rxliauHtnl  for  pxprri- 1 
niriiul  |>nr|HiM-!i,  It  ii>  •l<-<inildi'  t»  ulitaiti  «u  liuliva- 
liuii  uf  till-  ti-iiiiilv  I'f  till'  i-uutuiil<il  uir. 

Till-  ft.n. 
Fht  !.12 


>6  BAROMETROORAPH. 

will  balance  13^  iiicliei  of  valer  ia  the      r^GL 
ullicr,    HbuwiiiK  the    relative   *p«cUc        ~ 
ttTHviiiis  uf  the  twu  fluid*  to  be  m  IS) 
tu  »iie. 

Bar-o-mat'ro-graph.  ilMtaral. 
nry. )  All  iiistnitiM-iit  liv  irhieb  the  va- 
riitiiiiiii  uf  atiiiimjiheru:  |iRwura  ara 
aulutiiatii'ally  recotiletl  ou  a  ahtet  of 

S'apikiiV  iiiiitruuH-lit,  (latMited  in 
IMM,  jx  iiiti'iiiliil  to  mirk  tbc  varia- 
tiiiim  uf  iiliuiMiihi'iiu  ]imM)iv  tluni^ 
ail  i-iitin-  iH'riwl  uf  24  liuun.  Van- 
uifutiil  with  OiP  Utouielet-tube  u  a 
vi-rtii-al  Hjiliiilli-  cunyinf;  a  card  vhicb 


.ii>l  .'. 


■.urfait 


:  ijlx-leit;  the  >■ 


■jin-M'Ut  fnctiulis  of  ini'hea,  asd    ' 
lur  cuiii-i-ntriu   ciii'li-H   TeprrKDt  por- 

liuiia  uf  ti A1i>v<-  the  card  i«  a  lever  ivnyuf  a 

vrrlii-al  |iri<'kFr,  wbii-b  !■  made  to  tine  ai>d  fall  •! 
I'l-naiu  n'l^Ur  iiiti-rval>  of  tiiur,  ami  tu  tnvel  fiaa 
the  iiiiii-r  (-oiin-iitrii'  cin-lr  ti>  the  uutCT  one  onca  ta 
31  biiuni.  Oil  tlu-  veitii-ol  tjiiadle,  and  anili  iwatk 
llu-  iMPti,  I*  faiiti-iml  a  Kni»vi-d  wheel,  biii«b<I  wijik 
is  iMwrd  a  i-«nl,  whib-  the  ulhrr  End  ia  Bade  bM  I* 
n  Hiut  iviitiii|{  uiHin  a  hiIiuiid  of  inerearr  m  •  tA*^ 
Tlw  eanl  liaa  ■  nxrti  guitit  i*p(*iH-ntiB|[  tt.S 


ni  - — 


a 


FT..Tn«„. 


Bar-o-mat'rl-cal  A-«'ri-oin'e-twr.    •.M'li-,,,-..!. 

lil'ii-  HiiiaxI'aH  oil  ;<ii.l  w^iVt.  .-r  untT  H'iM"iii.-r.'urv. 

K.T  ii»t:iii.v,  if  ],.-r.-<iry  t.- 1 1  in  .^h-  limb  mid 

nil«r  iiili>  till- ul  her,  ami  llu-  >tu^>--i>'k  :it  •'  U-  lunii-d 


liythv  vBn'ingiimwnreuf  theatnioHphnCktbeplMi 

i-Mil  will  tiavef  tu  the  left  or  the  nAX  ■ ilh|ll  \ 

and  tbi-  variation  tif  biftlit  will  be  iDdkaMl  hj  Oi 
dUtaii«-uft1ii-]Hilictun'dline*rroiii  tbeataitiaf-yriM 
oil  ritlwT  aide. 

A  Helf-rrgixteKliK  lianau-ter,  recmtlj  JaTfMtal  b 
I'nuii-e,  in  abuwii  in  the  ad-onipanying  eat.  Tli 
mtinls  an-  i-vntiiiinnM  and  t-omparBue,  and  ai*  |m> 
ilni-iil  It)'  the  variatiuiu  uf  an  aueroid.  lie  pnMBi 
i>f  the  atiiirMjilien'  nttwU  fiiur  metallic  boxta,  aa  b 
tbe  uTiliiiary  iineroid,  havinK  their  npper  and  ^atm 
fai-ea  undulated  :  a  vai-uuui  ij  made  tt  cadi  •(  Am 
iie[iBrBlely,  and  ihey  am  attached  loptlwr  ta  MB 
xeriiii,  Ml  tliat  fur  an  njuivBtent  varialion  of  pMVHt 
thr  nMivrnii-iil  in  fuur  tinN-x  fcrraterthaa  It  lafarM* 
l»x  unly.  A  v(-ri'  Mrung  Hat  ntcol  ipriag  Jl  Mfe 
ni-iii  tbe  Imrumi-trk  Ikixi^s  in  an  opjaaiu  dtnttlM 
tu  till-  ntui<n|dii-rjr  ginwutK.    Thi*  Wfinit  caatoA 

giii'i'i-  Ht  iIh'  iHiiiil  B:  llib  conDictor  renjm  Ika 
u'tiuii  fn>in  tin'  I'Xttmiity  of  the  iprii^  tmk  CM^ 
niuni<'at*-K  it  tu  Ibe  lever  /,  £  at  a  inint  wrj  cIhb 
tu  its  axi-s  fruni  wbenre  it  fvlluiita  Ibat  a  tammim' 
able  inullii'lii-HtiiHi  uf  inovi-nirDli  ia  tlw  malt. 

TIk-  ituliiiiti<iiM  uf  the  uuvemniU  of  the  InwM 
n^'itcml  in  lli<-  fiillii«-inf(  manner:  A  cjH 
L4  n>vu|v>il  by  llii'  n-Kular  movement  ef  •■  • 
iliiluni  tiiii<'|>ii'<.'e  :  it  niakea  a  comtileli 

»ii-k.  aii'l  iarri™  a  slaml  n 

l-'<-ii  Mn<.k-.l  lilixk  I 

rxlr^mitv  uf  the  b'l-t-i 

■I  theeiKl,  «bi>'h  n-xtHuiwDthecvUBderaMllnM 

a  wbttc  line  u)>»ii  llu'  blai-k  fptiund.     At  tl»«aid 

i-iii-b  H'-'k  Ihi-  iMi-r  i»  ihanged fw  ■  bok  «a4 ttl 

miir>l  ■•[!  ibi'  uid  oui-  WinK  pMitccted  ly  *  MM  rf 

''Tl"-'m'li,.ii  of  lb..  I 


venf  (ii* 
uDtlieq 


I  >1«-rvutur^<,  di-jn-nda  npM  the  ■aldag^i 
ini!  uf  nil  .'le.'tri.<  rirciiit  i^tbe  rtfaSlB. 
Ibe  iw-n-ur)'.  Tor  the  i-nnunnnieatinMorhifAa 
i-tni-roaKuetii,  whiefa  unlock  •  tnb  «f  <li^ 
su  >lrvi«-d  UK  not  only  l«  dneitb*  •  mhIiA 
ugun  a  i>iitx-  of  fiaper,  uprMfH^g  tttl^fbl 


BARREL. 

and  in  some  coiintrica  is  mainly  cotton,  resem- 
bling/lufuin. 

The  old  Romnn  logn  wns  commonly  mode  of 
tbia  niatfrrial. 

BBz'rBOk.  {Engineering.)  A  temporary  build- 
ing for  (]iaiirtf  ring  soldiera  or  for  workmen.  I'er- 
mnuent  tniildiiigB,iil90,  designed  exulusively  for 
occupancy  by  soldiers,  »re  generolly  so  ealled. 

Ato  a  strutlure  erecli'iT  for  sheltering  the 
workmen  where  work  is  juvgressing  in  en 
taolatnl  position,  to  n-hich  sccuss  is  at  tlnK-s 
dilHeult  01  impossible,  on  ticcoiint  of  the  statu 
of  (he  tide  or  weather.  Of  this  class  were  the 
yig.  675. 


fieHtk  Baropitlnij^rapk. 

of  the  column  ftt  any  time  of  day  and  night  for  many 
days  in  succession,  but  also  to  print  upon  pog^a, 
which  may  be  suiMeqnenlly  bound,  the  bights  of  thp 
column  as  often  as  may  be  deairej,  thus  making  a 
printed  record.  The  barometerccnployed  liasasiplion 
iohe. 

BBr'o->OOp&  {3feteaTt)log!/.)  An  instrument 
which  inilimlM  the  variations  in  weight  of  the  Bt- 
BMWphere  B'itliout  indicating  its  absolute  pressiin', 
A  wcather-glttia.  Of  tliis  clnss  are  tli.^  iiiatrunienls 
called  prognosticators,  or  storm -glasses,  consisting 
of  atnha  contjiining  a  clear  liquid  in  wbicli  n  Horirn- 
lent  anlBteace  floats,  rising  and  falling  with  vana- 
tions  in  the  weight  of  the  atmospherir  column,  am) 
Ibui  indicating  the  kind  of  weather  which  may  be 


.  .mewhat  allied  to  thesi 
•  floccnlent  substance  i^  siiBi>ended 
thn assumption  of  a  milky  appearance  by  the  material 
indi>-jiles  an  excess  of  mointure  in  the  nir,  and  prog- 

Thi'  wliifl  barometer  of  Hooke  is  also  a  baroscope, 
as  its  cban)!es  and  indications  are  mnile  visible  by 
means  'jf  a  tlf).it  in  tlie  merenry.  wbost:  eountcrbnl- 
Boci-d  fliiH]".Tision-Btring  moves  a  haTid  on  nil  itidts- 

Ba-rouoIiA'.  ( Vthiele.)  A  four-wheeled  carriage, 
having  a  falling  top.  It  has  two  seats  inside,  ar- 
rangnl  so  that  four  persons  can  sit  two  facing  other 
two,  the  seat  for  the  driver  being  outside. 

Bar-ptunp.  [[fydraidia,)  A  small  boat-pnnip 
for  raising  water,  oil,  etc.,  from  large  casks.  Prob- 
ably from  Barr-piimp.     See  Babe-pump. 

Bar-quan-tlae'.  {XntUieal.)  A  three-mastcil 
Tea^-I.  siiuare-rigg<>d  on  the  forrmuist.  and  fore-and- 
aft  riggeil  on  the  main  and  miuen.  Commonly  found 
on  the  Nortliem  lakes.     Also  spelt  barkatuitu. 

BarquA  [Nnuliail.)  A  tlircc-masted  vessel 
whose  fore  and  main  masts  are  ^iiaic-Tii/gcd,  like 
those  of  a  ship,  and  whose  mizzen  is  foTc-and-afl 
rigsed.  like  a  schooner. 

Safra-oan.  (/Wrfc.)  A  thick,  Strang  stuff, 
known  by  this  and  similar  names  in  most  of  tbe 
IkDRuages  of  Europe  and  Western  Asia.  It  is  made 
in  Aimenia  and  Persia  of  camel's  hair,  like  cninM, 
whose  name  also  indicates  that  its  material  is  derived 
from  the  same  animal.  The  name  has  been  preserved, 
while  the  fabric  has  been  made  of  other  materials, 
—  wool,  flax,  and  cotton. 

It  was  during  the  wool  stage  that  the  memorable 
FalatafT  celebrated  his  Bchievements  :  "  Four  rogues 
Id  hnckram  (barraam)  set  at  me." 

An  article  called  bamtcan  is  yet  used  in  Europe, 


tection  of  the  men,  ]iroviBions,  tools,  and  a  __ 
of  the  materials. 

Bar'Tas«,  1.  (/b&ri'c.)  A  Nonnandy  fabric  made 
of  linen  interwoven  with  worsted  flowers. 

2.  {Hyilraulic  Engiver.riiig.)  inimge  is  a  French 
word,  signifying,  in  general,  an  artificial  obstruction 
p1ace<l  in  a  water.coaiw  in  order  to  obtain  an  in- 
creased depth  for  navieation,  irrigation,  or  other 
purposes.  Barragt-fize  is  a  permanent  dam  of  ma- 
sonry. BiiTTnge-mobih  is  a  dam  having  a  siniee  by 
which  the  flow  of  water  may  be  regulated. 

BBT'raa.    (Faln-it.")    A  kind  of  packing-cloth. 

Bar'reL  A  wofl  applied  to  hollow  cylindrical 
objects,  such  as  — 

1.  (Pump.)    The  piston-chamber  of  a  pump. 

2,  A  cask  for  coutAining  liquids,  usually  naving 
a  capacity  of  from  30  to  4S  gallons. 

A  cask  for  certain  kinds  of  provisions,  —  flour, 
fruilj),  vegetables,  etc.,  —  holding  196  pounds  of  flour 
(American  custom),  or  about  2i  bushels  of  fruit, 
varying  acconling  to  the  customary  practice  in  re- 
gard to  strildng  or  heaping  the  measure. 


HAIIRKU  Ti 

A  nieADUK  of  car-corn  in  the  Southern  States, 
■hrllinj;  S}  iHishela. 

The  Ujckkswin  Patent  Wrought-lron  Barrel*. 
lui'il  in  the  llritish  uary,  have  a  cylindrical  rono, 
with  a  solil^Ted  4>'atii.  An  iron  hoop  b  is  riveieJ  to 
eiuh  end.  This  lioop  Uta  a  rabbet,  aii<]  the  thiuki'it 
Itirt  is  riveted  to  cfii!  ilniiu  a,  whils  the  other  jmr- 
tiou  roriQi  a  reeei4  with  the  aiJe  •}(  the  dram  Tor  the 
reception  of  the 


Flc.G7a. 


HaHRe 


>r  the 


DitkifUi 


I  Wfi>i,;hl-In» 


is  turned  over  aaain, 
itir  nriil  H-ater-ti;{ht  ,j(i 


rol/ia 


8  RABBEI.-FILLKR. 

b.  The  cylinder  around  which  the  tiUer-ra^  at 
wound. 

8.  Tlie  •onoroui  portion  of  ■  hell,  which  ia  inMM 
by  the  remaining  portion,  the  eoiMi*'  or  tar,  u  Ik 


or  pulley  oil  which  the  liand  kpa. 

lU.  {Uleam- Engine.)  Tlie  cylindnvml  f(i(t)M<i 
the  locutnutivc  boiler  viteading  front  the  Brr-Uiti 
the  nmoke-liox. 

Bar'rel-draliL     A  cvlindriol  dnin. 

BBT'rel-dxy'er.  A  device  for  dicing  tamkifc 
being  cuujicreil  ur  wulied,  beTon  ivhlli^ 


a  Btml.  then    tlie    edge 

<tt  the  iron  liooji 

it  the  bottam  he:ul,  making  an 

Thid  U  fur  thi  bottom  h>id.  Th-  upper  head  ia 
removable  without  dami^?  to  the  package.  The 
uppT  portion  of  the  hoopla  not  llittcned  down  asut 
the  other  en<l  oF  the  b^irrel,  b^t  a,  liumhsr  of  lateli- 
bolta  are  pivoted  to  th~  carer,  and  citeh  Into  open- 
ing iu  the  aide  of  t\u  hiop. 

Th'i  mutal  ia  co^tted  insi<I»  and  ont  with  can\-as 
saturated  with  n  compniition  oF  caoutchouc,  S  ; 
bU'^k  resin,  4  ;  Vcuiee  tuqieiitine,  1. 

Thii  ia  di^^ted,  apread  oil  thi  cloth,  and  the  lat- 
ter is  then  run  between  rollers, 

8.  (fforo'aj-f.)  a.  The  hollow  cylinder  or  case 
contaiuiitg  the  tniiinpriny  of  a  watch,  or  nprinii;  elook 
(n,  Fig,  577).  It 
ia  connecti-d  by 
a  thain  with 
the/»Ke,  and  by 
the   winiling   o'f 


Btrril-Drytr. 


The  view  (Fig.  578)  ia  tectioual,  and  tho«i  t*> 
tiers  of  main  slenm-pipes  «ith  Tertiral  hratH-b-pp! 
extending  upwardly  through  the  bung-hole*  inltlh 
inti'riorv  oF  the  casks. 

Bu'rel-flU'er.  {Hydravtiet.)  A  dcTiee  l«r  Ubf 
cuks,  provided  with  an  antoouitic  arruigrant  ki 
cutting  oA'  the  supply  of  liquid  in  time  to  pcral 


n(-6<B. 


I  the    latter    the 

'   dia  in  passes  from 

the   barrel,  and 

the    maiHapring 

is   wounil       See 

When  the/ui,»  cannot  be  introduced  into  a  watch, 
owing  to  the  llitnesi  of  the  micfn'-at,  the  fint  wheel 
is  attached  to  the  birrel,  which  ii  then  called  a 
.]>iAj-btncHb,  Fig.  577). 

Shp-mrki  are  attached  to  r>.-gulate  the  action  of 
the  spring  ;  that  ii,  to  prevent  iti  bein^  wound  too 
tight  or  running  down  too  far,  using  the  middle 
power  of  the  spring  and  r>'Jectin:(  its  highest  and 
lowest  pow.'ra.  This  is  pirticuliirlv  nn-easary  i» 
watches  destitute  of  th-J  /uwr.     SeJ  Stop-wokk. 

b.  The  chimh;r  oF  a  Jiprinij-iiaUnc.'. 

1,  {Firt-arnf.)  Th.-  tulu  of  n  gun  from  which 
the  proje.:tile  ia  di»cb:ira''  I. 

5,  (.WM«*;.t  The  cylinder  stu.lded  with  pins  hy 
which    the    keys    of    a     musical    instrument    are 

S.  (Jfato/Iwrfy.)  A  cylindrical  Trssel  moring  on 
an  axis,  for  aimiiganiatiafi,  potishiiuc  (temUi'iur-iu), 

or  miking  guniwwdi'r.      In  the  latter  case  it  ii  par- 
tUUy  tilled   with   bell-metal  1>all8,   and  is  called  a 


of  a 


overflow,  or  calling  attwrtka  to  tha  bet  titt  if 
vesael  ia  abont  full. 

In  one  form,  the  rising  of  the  UqoU  fa  tt»l^ 
is  the  means  of  atoppinc  the  Bow.  In  Re.  VH,  Ai 
tube /<'.0ia  jointed  at  A   Thaeadbw^ttift' 


BABBEL-FILLINO  GAGE.  U' 

K  is  inserted  into  the  larrel  to  lie  filled,  and,  aa  the 
float  rises,  it,  through  the  medium  of  the  rod  L  and 
Jointed  lever  AfJVO,  relenaea  the  detent  //,  allow- 
Hitt  m  spring  to  force  op  the  rod  g  and  depress  the 
Md  e,  closing  the  valve  E  and  cutting  oif  the  supply. 
A*  the  projecting  apout  B  a  lightened  by  the  ab- 
teact  of  the  liquid,  the  counterpoise  weiglit  T  lifts  it 
akar  of  the  bung-bote. 

In  another  form,  the  liiinid  flows  through  n  stop- 
cock to  enter  the  barrel ;  when  the  latter  is  full,  the 
liquid  overflows  into  a  chamber  in  wliieh  n  float  lises 
•nd  operates  a  lever  to  close  the  stop-cock. 

In  another  form,  as  the  liijuid  rises  and  closes  the 
■ir.^xit,  the  air  condensed  in  the  upper  part  of  the 
barrel  passes  through  a  duct  in  the  faucet,  and  by 
pressure  ou  a  diaphragm  operates  a  lever  which  closes 
the  ini|iply. 

In  some  cases  the  elevation  of  the  water-level  oper- 
•t«s  a  whistle,  in  another  rings  a  bell.  The  ascend- 
ing float,  however,  is  the  usual  operative  feature  of 
the  barrel-liller. 

Baz'rcl-flU'lng  Gage.  (ilydrauUa.)  An  auto- 
matic indicator,  used  in  connection  with  a  fauuet,  to 
ajtuoilnce  when  the  Inrrel  is  about  full,  so  that  tlio 
aapplv  may  be  stopped.  Some  gages  merely  show 
the  hight  of  the  liquid  in  the  barrel ;  others  give  an 
■Iwin  when  it  attains  a  certain  higbt ;  others  cut 
offthest      ■        "      ■■   


y  BARREUROLLER. 

F  is  adjustable  on  the  shank  B  of  the  tool,  according 

to  the  radius  of  the  barrel-head. 

b.  A  machine  tor  etfecting  the  same  puipoee.  In 
the  example  the  blank  is  placed  between  the  clamp- 
ing disks,  and  the  fmnie  turned  so  as  to  bring  the 
blank  in  contact  with  the  disked  saw  ;  this  ranve- 
ment  also  brines  the  bevel-wheel  upon  the  arbor  of 
the  clamping-disks  in  connection  with  its  motive- 
wheel  upon  the  saw-shaft.  The  frame  is  duplicated, 
so  that  while  one  hlnnk  is  being  operated  on,  another 
may  be  clamped  iiiitosition. 

Bar'rel-haad  Hold'er.  (Coopering.)  A  clamp 
consistiug  of  a  jiair  of  jaws  for  holding  linrrel-heaJds 
being  trimmed  around  the  edges. 


Isrri 

a  ric 

placed  in  upright  position,  and  the  hoops  driven 

lliei-eon  by  the  downward  motion  of  the  drivers. 

Bar'rel-loom.  (Weaving.)  a.  A  loom  in  which 
a  barrel,  usually  a  square  prism,  I'eceives  the  perfo- 
mted  cards  which  delemiine  the  figures.   A  jatquanl 

b.  One  used  for  weaving  figured  fabrics  ;  the  rising 
and  falling  of  the  heddles  which  govern  the  warps 
being  accomplished  through  the  agency  of  pins  on 
the  revolving  barrel. 

Bar'rel-mak'ing  Ma-ohlne'.  (Qxipering.)  A 
machine  or  series  of  machines  by  which  some  prin- 
cipal part  of  the  process  of,  or  the  series  of  processes 
in,  making  ban^fs  is  |>erfonned. 

Buown'h  English  Patent,  1825,  embraces  the  fol- 
lowing series  of  devices  :  — 

1.  A  circular  saw,  with  a  bench  and  slide-rest, 
having  an  adjustable  guide  consisting  of  a  flexible 
liar,  ivhich  is  bent  to  the  curve  desired  for  the  edge 
of  the  stave.  A  piece  of  wood  of  proper  dimensions 
is  clamped  to  the  slide-rest,  which  is  advanced  by 
hand  along  the  guide  and  presented  to  the  circular 
saw,  which  gives  the  proper  curve  to  the  edge  of  the 


•n,  attached  t 


2.  An  apparatus  with  c 
volving  standard,  by  mea 
secured  by  temporary  hoops,  are  crozed. 

3.  An  apgiamtus  somewhat  similar  to  the  above, 
in  which  the  straight  pieces  of  wood  for  formiM  the 
heads  are  held  together,  cut  to  the  circular  ngure 
required,  and  beveled. 

4.  A  machine  in  which  the  cask,  after  havins 
been  assembM  and  headed  up  by  hand  in  the  lisud 
way,  is  revolved,  while  a  cutting  tool  is  made  to 
trtverse  along  its  exterior,  forming  a  smooth  sorface. 

The  arrangement  of  the  machinery  at  Glen's  Falls, 
N.  Y.,  consists  of  three  machines  :  the  first  for  cut- 
ting the  staves  to  the  required  length,  finishing  the 
heads,  and  making  the  croze  ;  the  second  jointing 
the  staves  in  packs  ;  the  third  forming  tlie  heads. 

Bar'rel-oi'gaii.  (MuaicA  An  instrument  In 
which  the  notes  are  sounded  by  means  of  pins  or 
staples,  arranged  as  to  time  and  place  on  "the  surface 
of  a  cylinder  which  is  rotated  by  hand.     See  Hanh- 

Btur'rel-pen.  A  steel  pen  which  has  a  split  cylin- 
drical shank,  adapting  it  to  slip  upon  a  round 
holder. 

Bar'rel-pro'oeBB.  A  mode  of  extracting  precious 
metals  from  ores.     See  AMALaAMATDR. 

Bai^aMoIl'er.  A  device  for  clamping  the  ends 
of  a  barrel,  and  manipulating  it  so  as  to  allow  it  to 
turn  freely  when  rolled  along  on  its  bilge. 

A  pair  of  haniltes  of  n  convenient  size  are  croased, 
and  pivoted  at  the  point  of  crossing  like  a  pair  of 
scissors.     The  opposite  ends  of  the  handles  are  «ach 
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BARROW-PUMP. 


provi(l«*tl  witli  a  disk  of  a  dtani«'t«r  soinrwliAt  lesH 
than  that  of  tin*  roiiimou  barrvl-hcail.     Ktuch  disk 

is  pivotetl  at  its 


tig  G82. 
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Ihrrt!'Ro'Ur. 

Bar'rel-saw.     (Cnofirnttg.) 


cent<^rtoitMSU|>- 
|Mirtiiiganiiaiid 
KO  ad  to  n'volve 
freely.  The 
liaiidK*x  Aiv  of 
siuch  fonu  that 
the  dUks  iiiay 
lie  applieil,  one 
at  each  end  of 
a  barrel,  and 
pre^tsed  closely 
against  it, 
whert'mwn  the 
Uirrel  niay  be 
eajtily  rolh**l. 
cylindrical  wiw 


for  Mwin^  »tave.<s  (*tc.,  to  a  canre<l  form  They  are 
aftens-anl  U'lit  to  the  required  longitudinal  curve. 
The  SAW  is  niounte«l  on  a  table,  and  means  are  pro- 
vided for  k(?eping  it  up  to  the  work  and  retracting 

it  therefrom. 

Fif.  688. 


Barrel'  Wmtktr. 

Bar-ret-teas'.    {Fnlrrtc. )    A  kind  of  jiUb  dL 
Bar'rier.    (FordfentwH, )    An  ohaUde*  todi  m 
a  jialisiule  or  stoi-ka<ie,  for  defending  m  entnnce  ti 
a  fort  i  Heat  ion.     It  is  provided  with  •  cratnl 


r 

J 

w 

Bnrrtl'Saie. 

rvlin  Irii'nl  !(tiw<4  an'  also  useii  for  sawing  chair- 
Imi-kn,  ))rusli-b:i«>ks  and  fellie:«. 

Bar'rel-soreir.  {Shi/twrujk*iny.)  A  form  of 
srn'w-jiirk  used  in  a  shipwright's  yanl  to  move 
heavy  tiniU'r^  or  asii^t  in  launching. 

Bar'rel-set'ter.  [^wun'making.)  A  cylindrical 
mandrel  usfil  by  armorers  for  straightening  the  Imr- 
r«'l  of  11  fire-.irm  and  in  tntimj  the  Iwre  or  exterior 
8urfai*e. 

Bar'rel-vault.    {}fajf)nn/.)    A  cylindrical  vanlt. 

Bar'rel-vUe.     {ffun-imifhinif.)  '  A   lH*nch-vis«s 
having  n  Kvii^itudiiial  groove  in  its  jaws  to  tit  it  for  i 
the  nveption  of  a  gun -Uirrel,  which  may 
Ih»  protectfil  tn>m  direct  contai-t  of  the 
jaws  of  th«"  vis»  by  sheet-lead  or  other 
soft  mt'tal  cli.-k*. 

Bar'reUwaah'er.  {Bmnnrf.)  Ama- 
chiuf  in  wl»i«*h  casks  are  cleansed  after 
uv,  pri*\virAtory  to  refilling. 

In  one  exani]»b\  the  Itanvls  an>  clamped 
in  the  frami^s  that  turn  on  pivots  in  j<mr- 
nals  in  an  iron  fnune.      Tlif  Kirn-ls  an* 
armiigi*«l  ut  an  angle  to  their  line  of  nota- 
tion by  a  clamp  with  a  corrugated  surfare 
that  cun'«H  to  suit  the  bilge  of  tin-  Uir- 
Tv\.     To  var}'  the  angle  to  the  plane  of 
rotatiitn  of  all  the  Inrrels  simultancou^^ly, 
till*  fl.i.spH  are  mounted  in  circular  guide- 
ways  on  the  flumping  mils,  so  that  they 
may  vibrate  in  arcs  of  which  the  axi-*  of  rotation  of 
the  fnime  forms  the  center.    This  cau}wv*^a  swashing 
motion  of  the  water  I'udwavs  of  the  liaind,  by  \^hich 
its  interior  is  cleansitl. 


fonnml  of  stnmg  upright  timben,  oomMCtcd  W 
transverse  beams  at  top  and  bottom  and  a  di^fHw 
brace. 

Bar^er-«at6.  (Fortifeniim.)  A  gfOc  ckrim 
the  entrance  through  a  atockade  or  buriar. 

Bar'row.  I.  {Mining.)  A  heap  of  aOl^  cr  nb- 
bish. 

2.  {ychiclr.)    A  light  carriage  for 
articles,  moved  by  band.     8ee  HASCB-BaUKVV 
Wheklbahuow. 

3.  In  sidt-works,  a  wicker  cMe  in  which  tht 
is  put  to  drain. 

Bar'row-pump.  (ffifdraulieg,)  AromWirfi 
tion  and  force  pump,  rendered  portable  by      _^ 
mounted  on  a  two-wiieeled  barmw,  and  adaftii  tir 
agricultural  an<l  fire-engine  puriKnea. 

In  the  illustration  shown,  tne  pump  ii 

Fig.  58ft. 


acting,  and  is  worktil  by  the  Icwr  a,  ^ 
jects  over  ami  lietween  th«  h>ndle»  fli 
h  Im  the  Buction-hose ;  d^  diichnigl  ■         | 
chamber ;  #/,  cylinder. 


BAB-SHABE  PLOW. 


BASCULE   BRIDGE. 


■bare.    Used  in  tending  crojKi,  laying  oi 


t,  having  a  fixed  lower  blade  e  and  a  ' 
_  rocsting  nipper  blaJe  rl,  between 
wbich  the  ter  is  ghesml.  a  in  the  fly- 
wheel, b  the  mniii  gear-wheel  on  tlie  axis 
of  the  cam  (hidden  in  the  interior  of  tlie 
CMUig),  whii;h  works  the  tail  of  tlie  lever 
e Mulreciprocatea  the  JBW  <^     See  Bar- 

Bar-alioe.  {Farritry. )  A  horseshoe 
wbich  is  not  open  at  the  heel,  but  is 
cootinaed  round  at  the  rrar.  It  is  used 
with  horses  which  sre  liable  to  contrao- 
tkni  of  the  heel,  to  spread  thitt  part  of 
the  foot. 

B>T-Bhat.     [Ordaance. )     A  projectile 
fonnerly  used,  consisting  of  two  cnnnon- 
n  lialf-balla,  united  by  n  bar  of  iron, 

Ployed  for  severing  the   rigging 
I,  as  well  as  for  field  and  fort 


it  ascends  and 


Prntmel  I  Bair\dt 


Baa'cnle  Bitdes     A   counterpoise  drawbridge 
nhtch  oscillates  in  a  vertical  plane; 
tion  descends  into  a  pt,  uhile  the  ou 
closes  the  gatensj. 

A  bridge  which  has  its  truck  simply  hinged  to  the 
edge  of  the  scarp  or  curbing,  and  which  is  lifleil  by 
weight  or  windlass,  is  classed  as  a  LlPTltiii-BKlDOB 
(which  see).  The  boKnlc  has  an  inner  portion  of 
roadway,  which  acts  as  a  counter|>oise  to  the  portion 
which  projects  over  the  water-way.  The  inner  por- 
tion descends  into  a  dry  well  when  the  bridge  ja 
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of  TBS 


COnMdered  „    „ 

sistiii^,  as  they  do,  of  a  bar  with  liemj- 

Shencal  ends,  weighing  twice  or  three  times  that 
the  solid  ahot  used  in  service. 
Bar-U-saD'.     (Fortification.)     The  overhanging 
turrets  of  a  battlement.' 
Bar'at-ine.      (Fabric.)      A    kind     of    Persian 

■ilk. 

Bar-aalflDg.  A  process  tor  utilizing  the  scuriie 
of  blaat-fumaces  for  making  paving  and  building 
blocks. 

Bk-Can«'.  {LeaOier.)  French  tanned  sheep-skins 
for  bookliinding.     Batcain. 

Bas'oal&  (Fr.  aw-mip.)  A  form  of  bailing-scoop 
used  by  Ferronet  at  the  Bridge  of  Orleans  was  worked 
by  20  men,  10  at  each  end.  600  motions  wnre  given 
to  it  per  hoar,  and  at  each  motion  4  cubic  feet  of 
water  were  mised  3  feet  liigh ;  2,400  cubic  feet  per 

It  consists  of  a  pair  of  scoops  n  □  on  a  single  frame, 
which  is  pivot«d  to  oscillate  upon  bearings  on  the 
tmniait  of  posts  b,  tecured  to  a  frame  planted  ou  the 
bottom  o(  tne  river,  pond, or  incloaure  to  be  drained 
See  Bailino-scoof. 


lifted  into  a  verliinl  position,  the  outer  portion  clos- 
ing the  opening  in  the  wall  outside  of  the  portcullis, 
if  there  he  one.  This  form  of  bridge  Has  not  uncom- 
mon in  the  castles  of  the  feudal  times,  when  the  rich 
owned  the  poor,  and  learning  had  no  refuge  but  iu 
the  Church.     * 

rig.  sea 


BASE.  2 

A  bsKttle  briilgo  nt  BriixncU,  colli-:!  ii  batancing- 
briJi/.-,  Iiofi  an  iivcrweighol  Liiul  eiul,  m>  that  it  as- 
Munni  tke  vvrlk-al  wlim  a  chiwlc  tx-nnntli  its  iiiuvr 
I'IkI  i*  removnl.  Tile  Uliil  pdiL  n-orkii  in  a  iiuuil- 
t.i:i:ul  pit  liueil  vitli  iroiiJ  Tlie  ntnit  thut  lujiporta 
liii'  laud  I'tid  in  fuutcd  upon  a  M-t-ulT  in  the  masuury, 
Mill  n  Hwiiigiuf;  itrut  liDiiu  tliv  ilt^iirriuioii  iif  tfii! 
)inil({>.'  at  its  outiT  eml.     Wliuii  tilltil,  tbv  bridge  is 


luiUI 


n  wwiti 


I  iiiti 


Inistciut  iir  tlie  liesvilv  I'duiniT-wviKliti^  pklfonn, 
u  iNtiiilent  VKiijIit,  chain,  niiil  jiullrys  inay  act  upnri 
R  ivKii'sl  arm  to  raisG  oud  lower  lliu  platfomi,  which 
iHi;illati'S  U|ion  a  horizontal  "" 

till!  I 

The  boK  in  Ihe  iniUdlfi  memlM-r  of  the  eauaibc!  when 
Ihr  (linre  lia-t  n  bosu-ring  unil  knob.  In  llie  Hiini>li- 
I'ity  of  uiodvrn  picceo.  many  men:  oniainentu  and 
PXtraneoUH  luatten  are  oniilliil.  The  batt  ii  alwayu 
present,  fbrniing  the  roiiuded  contour  at  the  rear  of 
the  breech. 

2.  ICarjieitlrt/.)     The  skirt ing-board  next  to  the 

3.  Ifi'iinvj/iny,}  The  main  line  of  a  Biirrey,  sacer- 
(ained  by  ai-tua1  nieaaurenii-nt,  u|>an  which  the  anb- 
iiei|iunt  trigonouietrical  o|i« rations  am  faundi-d. 

4.  {^rckilfclurc.)  The  lower  part  of  a  atmeture  : 
nf  a  building  it  may  constitute  a  basement ;  of  a  col- 
nuin  it  may  consint  of  bate-taoldiiiga  and  plinlli. 

5.  (ForUficaliuii.)  Th<'  line  counecliug  the  salient 
angles  ot  two  Imstions. 

S.  {Dtn/intrgA  A  foundation  resting  immediately 
uiHtn  thp  guinH,  on  or  into  which  the  artificial  teeth 

BaM-bnrn'liig  Pur'nace.     A  furnace  or  stove 
in  which  the  fuel  is 
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cat  leg,  being  supplied  fran  Bbore.  Soco  alter  ipt 
tion  of  the  fuel,  hi«t  was  commnnieatal  to  the  haml 
leg  or  cliimney,  and  by  that  meaiu  a  cuftTaC  aim 
was  caused  to  pass  downwuil  through  thr  hd  Ml 
under  the  gnite,  where  the  mioke  wma  coaa^Md. 

BB««-btim'liig  Btova.  UDebavingft^mi^ 
t<i  hold  a  supply  of  fuel,  whidi  Tajla  out  at  thr  tat- 
tom  as  that  in  the  firc-pot  btvomea  cunioHnL  It 
the  example,  the  grate  is  amoffed  to  br  dBnp<l 
without  opening  the  base  of  the  stovr,  thus  pnm- 
iiig  thK  cacajw  of  dust.  The  rearrroir  in  conMtvaH 
in  three  srctiona.  Above  the  mica  wiimIuwi  is  a 
regUter  for  the  porpooe  of  luIinittiiiK  sir  ut  thr  far. 

BBse'meDt.  (AnJiUtdttn.)  Tim  loirer  »t>xy  w 
floor  of  a  building  ;  the  story  of  a  houM  brlov,  ti 
inrtly  Ih'Iow,  the  level  of  the  gioond. 

BHe-platft  [iladiintry.)  The  tuttom  platf. 
lo  wliicli  the  frBinfl  of  an  engine  or  ma^hiue  is  bs- 
li-neil.     A  Uii-phiU. 

Bue-rlng.  [pnlna*M.\  Amoldiiwon thf bwd 
of  a  gun,  lictwcen  the  bat  and  the  fnl  rti.t/KV. 


[ler  or  chamber,  from 
which  it  is  fed  to  the 
lire  BHthe  lower  stra- 
tum bunui.  Thcsup- 
|>ly  is  thus  continu- 1 
una,  the  hopper  hold- 1 
ing  a  supply  for  any  j 
given  time,  according ' 

The  idea  li^ms  to 
hav.i  originated  in  the 
•'  Constant  Komace  " 
of  the  alchemists.  See 

triveil  a  smoke-con- 
suming furnace  on 
that   piineiple.     See 

I  The  principle  of  tlie 
base-burner  is  also  | 
found  in  the  rirnace 
exhibited  in  1685 1 
by  il.  Pclasme,  at , 
tlie  fair  of  St.   (ie 


Baae-vl'oL  l.Vunc.)  An  inxttiimentartkcib. 
lin  kind,  the  largest  of  the  class.  It  haa  foor  iliiii 
and  •-ight  stops,  divided  by  aemi-atopa.      It  is  played 

Bu'iL  1.  (CuUin^UeoU.)  Th«  groand  Mobt 
of  a  cutting-tool  which  forms  an  auglr  with  lb 
back  ;  as  of  a  chisel,  graver,  plane-bit,  etc. 

The  broaii-axe,  adz,  firmer  and  narins  ehiid^ 
gouge,  plane-bit,  graver,  have  but  a  nnele  tnrilr  m 
race  is  peniianent  and  atraight ;  the  uiarpadBf  ■ 
done  upon  the  batil. 

Chopoing-oxes,  hatcheta,  machete^  atoae-aufc 
bill-hooks,  swords,  tomahawka,  tuining-eltiael^  (tt. 
Iiave  a  double  haail,  if  it  may  be  ao  temml.  TWy 
arc  sharpened  equally  on  the  two  Tacot. 

2.  {Leailitr.)  A  bheep-akin  tanned  with  iMik,  Hi 
of  quality  for  making  alippeis. 

Bu'l-liak.  {Ordiumee.)  An  old  name  (bra Iw 
iH-pounder  cannon  ;  ao  called  from  the  HiakM  s^ 
But^rw-Ued  the  dolphin*  common  on  other  gaaa 

Ba'ain.  1.  iO/ifiej.)  The  disk  on  an  apiicM'i 
stakr,  in  which  convex  lenses  atv  gimind. 

2.  \Hnt-iaaltiiig.}  The  itvn  niord  in  which  a  M 
hat  is  formed. 

3.  iHffdraulie  Engmtering.)   a.  A  wet-dock  *U 

gates  to  mtnin  the  nfct 
Hi  GSl.  of  water  when  the  tide  cU& 

(.  Thriptri  liifiiiipM 

e.  A  widened  qacc  !■  s 
navigiUile  canal  to  peiflii 
boau  to  turn,  orta  Iw  nl 
unloail,  withoat  IntcffaMf 
with  the  paMime  of  Mh« 

iNMtS. 

Ba'ain -fui'aat  (4^ 
draalia.)    A  «oek  tor  Dfi- 


It   < 


.  till! 
long  tube  like 
an  inverted  siphon, 
the  louKCst  leg  of] 
wbicli  fonned  the 
r1iim>i.-y  and  the ' 
Kh(irt<".t  till"  furnace. 
The  fuel  was  depos- , 
^ —  i("l  on  a  (rraling  near  I 
the  top  of  the  aburt- 


Utin^  the  flow  of  wi 


'.'•I?' 


hy  tumins,  m  ■ 
tiallj  or  wholly  m 
month  of  the  mfflf-jift. 
In  the  example,  tb«  tJm/ 
is  stepped  in  the  mmw-AiS 
i),  and  has  an  akatiediAit 
bottom,  which  nsta  tm  tti 
■uj^f-tube  A,  uidiiiM 
from  Its  seat  fay  wtUlm. 


.^A 


«ieiu  th«  wMer-w&;  ;  the  pnarare  beinfc  relieved, 
ttac  efflux  cemxea. 

Brnmltat  1.  A  Tenel  mule  of  Heiible  materkli 
iKppeiloriiittfrwaven.  The  art  of  internearing  wanda, 
iMTea,  and  Splints  is  of  ^r«at  antiquity.  The  ark  uf 
MoacB  tTH9  a  banket  of  iiitcrwoTen  bulnisheEi,  made 
wat()T-tit;ht  by  alime  and  pitch  {Ex.  ii.  3),  1571  B.  u. 
The  chlpf  baki^r  of  Pharaoh  dreamed  that  he  hud 
three  white  b&skets  upon  his  head  tilled  with  bake- 
makta,  which  probably  meant  cakes.  This  was  17]7 
».o.     (Gen.  11.17.) 

The  ordinary  use  of  the  basket  in  gathering  in  the 
cnp  is  indicated  by  the  blessing  of  basket  and  stare. 
(DeuL  ixviii.  5.) 

On  opening  one  of  the  ancient  tombe  of  F^ypt,  n 
lady's  work-Uisket  was  found,  containing  the  (olluw- 
ing  articles,  which  ma;  now  be  viewed  by  generations 
ftwn  twenty-tive  to  thirty  centuries  subsequent  to  the 
time  of  the  luly  who  used  them.  They  are  in  the 
Abbott  collection,  New  V'ork  City. 

Two  skeins  of  thread  ; 

A  small  white  glma  bottle 


An 


A  toilet-boi  to  contain  kohl,  for  bUcking  the 
•dees  of  the  eyelids,  as  in  the  days  of  Jezebel ; 

A  wooden  netting- needle,  cha[gcd  with  the  origi- 
nal thread  ; 

T»«  broiue  needles ; 

One  blade  of  a  pair  of  scissors  ; 

A  piece  of  linen,  partly  darned  ; 

Some  bronze  pins  ; 

An  ivory  dress  c«mb'i 

A  wooden  comb ; 

Four  small  ivonr  pegs,  use  uncertain  ; 

A  bronn;  spatula,  for  apreading  unguents  ; 

Some  false  hair,  plaited,  , 

Baskets  from  ancient  I^^pt,  preserved  in  the  Ab- 
bott Museum  of  Antinuities,  Npw  York  City,  are 
made  of  grass,  reeds  covered  with  leather,  and  of 
date-tree  fiber. 

Pliny  refera  to  the  suppleness  and  graceful  slender- 
new  of  the  osier  willow,  as  Uttinz  it  for  the  weaving 
of  baskets  and  many  utensilsemploycil  in  agriculture. 

In  ancient  Egypt,  wicker-work  bnsketa  were  made 
of  osiera  and  the  stalks  of  the  patni-lcaf.  They  were 
made  with  and  vrithout  handles,  for  various  purposes, 
and  of  different  sizes  and  shape.s.  Gmin  was  sown 
from  a  basket ;  es^,  figt,  and  grapes  are  represenU'd 
in  baskets  in  the  field  and  the  atoru.rooni. 

Baskets  made  of  palm-leaves  are  preserved  in  the 
British  Huaenm. 

The  ancient  Britona  excelled  in  making  baskets, 
which  were  largely  exported  and  sold  for  high  prices 
at  Rome.  British  articles  were  transported  to  Rome 
in  baskets,  and  the  British  name  for  these  han  pers 
wai  there  retained,  — boKitda.  Tlie  Welsh  pofser  e 
it  as  batgawd.  When  Britain  was  first  known  to  the 
Bomans,  the  natives  made  boats  of  basket-work  ov 
ered  with  hides,  and  boats  made  in  a  similar  wav 
are  still  used  in  parts  of  Wales,  See  ConACLB.  Boats 
of  aplit  bamboo,  woven  like  basket-work,  are  used 
Hindostan,  and  in  some  parts  of  South  America  ru  h 
backets  capable  of  holding  water  are  mode  by  the 

A  two-horae  carriage  of  basket-work,  termed  a 
"  Holstein  wagon,"  is  used  in  some  jiarts  of  Europe 
and  this  material  ia  very  commonlv  enijiloyed  In  the 
United  States  for  the  bodies  of  aleighs,  and  tone 
times  for  pony  phaetons.  HatUn  is,  however  the 
neater  and  more  desirable  material. 

For  thn  finer  kinds  of  baskel 
in  the  material  most  commonly  a. 


basket,  strips  of  split  hickory,  oak,  or  black  ash,  are 
freouently  employed.  Osiers  Bte  prepared  for  the 
basket-maker  by  being  split  asunder  or  stripped  of 
their  bark,  according  to  the  kind  of  work  for  which 
they  arc  intended.  Previous  to  being  stripjied,  the^ 
require  to  be  soaked  in  water,  and  the  r* ' —  ■- 


cleaned  by  a  sharp  knife,  and  exposed  to  the  sun 
and  air.  The  barked  or  white  uaiera  are  assorted  into 
bundles  or  fagots  according  to  site,  the  larger  onea 
being  used  for  the  strong  work  in  (he  skeleton  of  the 
basket,  and  the  smaller  for  the  bottom  and  sides. 

When  the  osicta  are  used  for  ordinary  work,  they 
are  taken  whole  ;  but  for  fine  work,  they  are  divided' 
by  an  instrument  consisting  of  two  edge-toola  set 
at  right  angles  to  each  othar,  which  quarter  the  rod 
longitudiniJly  through  the  pith.  These  are  next 
drawn  through  an  implement  resembling  an  oi'dinary 
si>ake-shave,  keeping  the  outer  [«rt  of  the  split  tiext 
to  the  wood  while  the  pith  is  presented  to  the  iron 
edge  of  the  instrument ;  the  split  is  further  reduced 
ami  mader^ilarin  thickness  by  being  drawn  through 
a  Hat  piece  of  steel  having  one  cutting  edge  like  a 
chisel ;  the  flat  ia  bent  round  so  that  the  plain  and 
cutting  edges  are  made  to  approach  or  recede  by  means 
of  set  screws,  regulating  the  thickness  of  the  osier. 

In  basket-making,  a  number  of  rows  are  laid  cross- 
wise to  form  the  start  for  the  bottom,  and  are  woven 
together  by  a  spiral  weft  of  wands,  which  pau  al- 
ternately over  and  under  the  radial  wanda,  to  which 
others  are  added  as  the  size  increases ;  tlie  wands  are 
bent  up  to  form  the  sides,  and  other  rods  are  woven 
in  and  out  between  each  uf  them,  until  the  basket  is 
raised  to  the  intended  hight.     The  edge  or  brim  is 

n«  ces 
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tinishiMl  by  turning  down  tlie  projecting  ends  of  the 
rilw,  wluTolty  the  whole  is  tirnily  and  compactly 
unittnl.  Handles  anr  fonned  by  forcing  two  or  three 
i>siers,  shurjK'ned  at  their  ends  and  cut  to  the  ])rupcr 
K'n^h,  down  the  weaving  of  the  sides  cloHe  to^'ther, 
and  they  aK'  pinntil  fast  altout  two  inrhes  from  the 
brim,  !U>  as  to  retain  the  liandle  in  the  pro^H^r  i)osi- 
tiou.  The  osiers  are  then  bound  or  plaited,  and  the 
handle  is  tinisheil. 

i>f  latr  vi-ars  much  ingenuity  has  l)een  exentised  in 
devising  fonns  of  Uiskets  for  the  carriage  of  fruit  t<» 
nvirket  in  |»uckages  of  size  pn)^M>rtionetl  to  the  char- 
ui-trr  of  the  fruit.  Osiers,  splints,  veneers,  and  i>a- 
|*«'r  have  Int-n  empIovtHl.  Some  of  thesti  Uutkets  are 
ni.ide  frustum-shaiHHl,  di>  as  to  jwck  in  nesis  for  re- 
turn :  dthi'iN  have  Uvn  made  folding  or  collapsible  ; 
otlitTs  of  such  eheap  material  and  workmanship  as 
to  K»  Si»ld  with  the  fruit. 

VtMuvr  luiskets  are  made  with  Iwils  or  handles,  or 
simply  as  Iwxes.  The  iwrts  are  sometimes  interwoven, 
but  more  often  fastem^l  by  t;i«^ks  or  rivets. 

2.  {FortiniMfiim.)  In  li^M-works,  a  ;/'ift/t)/i  or  <»r- 
ff'ilU  tilltnl  with  earth  and  built  into  a  {>ar.ipet. 

;i.  \/fti/-m4il'uuj.\  A  wioki'r-work  or  wire  si'reen 
of  an  oval  sha]ke,  which  collects  the  filaments  of  hair 
as  tlu'v  aiv  lightly  thrown  on  to  it  by  the  ^tr,  which 
M-junites  them  fmm  the  bunch  depvJsitt^l  on  the 
b.'n.h.     S«f  lUiwiNT.. 

Basket-car 'riage.  (/"'AiWc-jt.)  A  small  vehicle 
with  a  wickiT  l>ed.  and  adapt fd  to  W  drawn  by  (»onies. 

Baa'ket-grate.  A  tire-grate  for  burning  coal,  in 
whidi  tht>  Uittom  and  one  or  more  of  the  sides  are 
made  of  Kir<,  with  intervening  o|vnings  through 
whi-h  :iir  is  admitted  and  livat  t-mitteti. 

Baa'ket-maklng  Ma-chine'.  A  circular  wooden 


Fix.  51H. 


K&Mt'>->^.£k;«^  M-t  • 


I  bottom -piece  with  radully  projectinff  baaket-«chp  a 

'  attached  to  the  end  of  a  rotatinff  abaft,  und  dwa^ 

j  the  rotation  of  the  bottom  and  radial  stripa*  a  filing. 

!  carrying  device  having  a  vibratory  moUoa  paMs 

!  over  ami  under  the  nulial  atripa,  and  leaves  tlie  ftUiaf 
carried  by  it,  and  this  tilling  is  laid  in  AmpaAtlj  It 

'  retnl-like  pieces.  S<ie  paten Ui  for  thi&  cUi«  of'aa. 
chinerv  to  F.  H.  Brown,  Nos.  68,V65,  69,309,  ;o,o7i 

I  70,100,  70,318. 

Jn  the  example,  the  skeleton  of  a  top  or  botloBi 
is  chuit{)ed  to  the  shaft  by  bet  si'rews.  The  c£<i  of 
the  tilling  is  fed  through  the  apron.  Motion  is  ip- 
plietl  to  tlie  driving-shaft  which  rotates  the  bkr!*^'iiL 
The  {tad  of  the  apron  is  vibrated  hy  the  action  U  itr 
eccentric  wheel  that  rests  upon  the  rin^,  cmusioc  TO' 
rods  to  vibrate  altematelv  altove  ami  lielow  the  tili- 

,  ing,  which  is  introduced  between  them. 

!  Baa'ket-irork.  {Fortijitntum.)  Work  IdtqIt. 
ing  the  interwvaving  of  withes  and  stakes.  Sack  ai 
v'a'lrr-in.>rl\  randing,  tcaUling,  icaiiMg-^abMrnji,  Jm- 
ciitca,  hurdhJi^  etc. 

Ba'aon.  yUat-mahing.)  A  triangular  mptaOv 
plate  ii]Hjn  which  a  covfring  of  fur  is  laid  and  felt«d 
to  makt'  a  conical  napping,  or  puU-oter  for  a  hsi- 
ImhIv.     The  sann*  as  B.vkis. 

I  EiaB'aet.  yMining  Ehtjfinerring.)  The  oMlanpp  or 
emergi'nre  of  a  stnituni  or  seam  at  the  surface. 

Baa'aet-hom.  {Miuric.)  A  wind  in»tnuDnit  iy> 
scmbling  thf  i-larinet  in  ton**  and  mauipulation»  bsi 
largrr.  It  i>  si-ldom  eniploved  in  the  on-hr»tra,  ei- 
ci-nt  in  the  cxtiution  of  a  few  special  piecca.  It  i« 
Wlifved  to  have  lieen  invented  at  Papan,alioat  177u^ 
and  afterwanls  j^^rfcctitl  by  Lotz,  of  Pre»htti|c. 
Baa-aette'.  KMiuficA  A  small  haks- viol. 
Baaa-hom.  iJ/ii.«iV.>  A  wind  instnunent  d 
det^ter  ton*-  than  the  bnssoon. 

Baa-aoon'.  kMhsicA  a,  A  musical  wind  iastn- 
mfut  made  of  wo<mI,  and  ca|iable  of  being  diviM 
near  the  midilie,  so  that  the  two  parts  may  be  of  ■ 
more  i-onvt- uient  length  for  carnage.  The  liaiinf 
has  a  ret-d  ami  cun*e<i  mouth-piece,  and  is  Tilayed  bf 
nifaus  of  keys  and  tinger-holes  like  the  cuhnct,  lo 
which  it  forms  the  bass,  lu  compass  is  three  or- 
tavts,  from  double  A  in  the  baas*  to  Jk  ia 

rthe  »«H.-ond  >}iai*e  of  the  tr^ltle,  and  its 
d resignation  ^ut-rally  is  the  F  or  bsii 
clef,  vf  t  in  the  higher  pasaagn.  for  iht 
nK>re  I'lm  vt-nient  arrangrment  of  the  noCfS, 
the  aho  or  tenor  clef  is  often  used. 
h.  .\  rerd-]tif<>  stop  in  an  oigau,  toned 
(to  :h'^  t  xtent  of  its  4>»m|«sst  n'ith  cpen  diapason. 
.\n'\  -ir pending  for  ihr  jirL-ulisr  iiualitv  of  its  too« 
>'■    '■'-.    ujx^n  thr  i^rti' ular  shape  antf  pro|)ortjoiii 
:h-  v.\W  thp»;:i:h  whiih  the  vibrations  of  lb* 
:«.•!: iT.ie  .it*-  rmitt»-\i.     St^  St».»p. 
Baaa-re-lief.     \>'-yu}4\<r(.\     Strictly  si>eakiQ|t 
-  ••":••'.  l-ut  fiViUvntiy  us«nl  in  a  somewnat  g«i- 
•  r.*'.  si-Ti^i^  :o  inii.^te  the  prominence  of  scnlptaie 
r'rv :::  :h'-  r-Iine  «urfa  v  :o  which  it  remains  attached. 
S-^  K:::kv  ■ 

ili-e  Ta     <  Srulpturt. )    The  slu^t  pio- 

;-M:-^n  of  a  ^^ulptured  object  mm  thr 

i-lAr-*  surfav.  as  m  the  cave  of  the  fig* 

u-^-i    '.-r.    me«lsls.    coinSh   frieara,  etc ; 

^    a":-:.  a:*o.  Iv.relief.     See  RlUCTOi 

Baaa-vi'oL      \MuHc.\     A  f^inp^ 

r.-.usi..i'.  ir.strjm^nt  ivsemhling  a  Tioai, 

Vu:  '.Jk:>^r.  a'.:d  hartiig  a  graTcr  toae. 

I:  :«  T.tA  in  an  nnri^t  poMkia  whoi 

p'.iye*:.  :h''  bcti-end  resting  on  the  toor 

^T  j*-.r.-.e  »•:;-::  bat  little  e&ratcd  abow 

T:.T  :ns:ran:ent  now  generally  kaowi 

jLs  :h;  :aj»-Tiol  is,  in  fact,  thtvioloa- 


Bu'brd  FUa.    One   of  a.  grade   b«twwn   tli 
rvHgh  and   the  smoolA,  in   nspect  or  the  relativ 


BoubIi. 

Hiddle-cnt 
BuUrd. 


Second-cut.     ' 

Smooth. 

Dead-stdootb. 


'8  with  the 


The  angle  of  the  chisel  in  cutting  the  bastard  lile 
ii  abo:it  10°  from  the  perperidiuular. 

The  number  of  cuts  to  the  iaal 
length  of  the  die  in  inchea. 
Inches      ...     4  6  B         12        16        20 

Cata.    .    .     76       64       66       «S        i4       34 

Bu'tard  Stna'oo.  The  liniahing  coat  of  plas- 
terin;;  when  prepared  for  paint. 

Bastard  Trpo-  {Printing.)  Type  with  a  face 
larger  or  snialkr  than  that  nsuai  to  a  body  of  given 
Bize  ;  aa,  bourgeois  on  a  brevier  body. 

Bu'tard  WlieoL  A  flat  bevel-wheel,  or  one 
which  is  a  near  apjiroach  to  a  spur-wheel. 

Btw-tsr'iia.    {I^ekii^.)     The  6<utem/i  of  the  Ro- 


e  by  slaves.  The  name  ia  derived  from  a 
people  of  the  Carpathian  Mountaini,  and  wbk  aftur- 
warua  applied  to  a  epecies  of  ox-cart  or  wagon  uatnl 
by  the  e&rly  kin^  of  France. 

The  name  snrvivca  in  a  modern  Eumpi^n  c&rriage. 

Baaflns-ma-chine'.  A  aewing-mochine  mak- 
ing the  running  stitch,  and  used  in  bulling  together 
the  ends  of  piecei  of  cotton  cloth,  in  order  to  Ibnn 
them  into  a  continuous  length  for  convenient  feed- 
ing and  handUug  during  the  operations  of  wtwhiag, 
bilMAini/,  titigeia^t,  priHling,  difciaj,  etc. 

Bwa'ttOD.  {FiirtifiaUiaa.)  A  projecting  portion 
of  the  main  inclosure  of  a  fortification ,  consisting  of 
two  faces  and  two  flanks,  sometimes  single  or  lie- 
laiJied,  but  usually  arranged  on  the  anglca  of  the 
for^fication,  anrl  connected  by  a  retired  part  ealted 
a  curtain.  In  held-works,  a  series  of  bastions, 
formed  nt  the  angles  of  a  s(|uare  or  pentagon,  and 
Uraa  connected  with  an  eiterior  ditch,  and  sonietimps 


Fig.  ass. 
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a  gUcis,  rrci^uently  comprise  the  whole  nystem  of 
defence  ;  but  in  fortifications  of  a  permanent  char- 
acter these  are  surroundtd  by  outworks,  and  the 
number  of  bastions  nnay  be  increased  indefinitely, 
tlie  polygon  fonning  the  basis  of  the  works  being 
adapted  to  the  shape  and  capacity  of  the  place  to  be 
defended. 

Fig.  596  is  ii  plan  of  two  bastions  (M  L)  connectwl 
by  a  curtain  with  outworks,  as  an'nnged  on  the  niod- 

The  various  parts  not  particularly  described  here 
may  be  found  under  their  respective  alphabetical 

j1.  Interior  slope. 
T.  Terreplein  of  rampart. 
Ji,   rara|>et  of  rampart. 
A  TR.  Rampart. 

JU.  Full  bastion. 
L,  Empty  bastion. 
p  q.  Face  of  bastion. 
;  O.  Flank  of  bastion. 
EopqQ.  Outline  of  bastion. 
ay.  Curtain. 
t.  Ramps. 
B.  Ditch. 
D,  Tenaille. 
T.  Caponniere. 
e.  Batardeau. 
FFF.  Ravelin. 

S.   Redoubt  in  ravelin. 
b.  Counterscarp. 
«.  Traverses  in  covered  way. 
C.  Reentering  places  of  arms, 
ff.  Redoubt  in  places  of  amiB. 
P.  Salient  places  of  anna. 
V.  Covered  way. 
.V.  Glacis. 
A  Mlom  liastion  is  one  in  which  the  lerrepUin  Is 
not  continued  to  the  rear  beyond  a  certain  distance, 
nt  which  a  farther  descent  occuib. 

A  full  bastion  incloses  ground  which  is  even  with 
the  rampart. 

An  trnply  bastion  has  a  lerreplein  adjacent  to  the 
parapet,  and  the  middle  portion  is  much  lower, 

A  Instion  is  said  to  be  compoxd  when  tu  o  sides  of 
the  interior  polygon  are  very  unequal. 

A  dfiachtd  bastion  is  separated  from  the  inclosure 
by  a  diti:h  about  its  gorge,  and  not  connected  by  a 

mposed  of  long  parapets  of 
iTsls  by  baations.     See  LlNE. 
A  fort  ha\-ing  two  or  more 
rurtains.      The  lerm  is  corn- 
works.     The  pssenfia!  prin- 
,  are,  that  it  is  lonstructed 
so  that  the  most  promi- 
nent part  of  each  salient 
is  on  a  line  bisecting  the 
angle  of  a  polygon  ;   the 
fiania  are   arranged   par- 
[lendicularly  to   the  face 
r   of  the  op)io8ite   bastions, 
so  as  to  obtain  a  raking 
lire  within  easy  musket- 
range. 
Bat     1.  A  mallet. 
A  club  for  striking  a 


ball  ij 


^-ball. 


;jS"' 


BATARDATE. 


246 


BATH. 


ton  in  loose  and  evenly  spread  condition.  The  pro- 
dui:t  of  the  UattinK- machine,  in  which  the  cotton  ia 
icutcJudf  Uown^  and  delivereil  in  an  even  continuous 
wad,  which,  when  wound  oit  a  roller  or  axis,  forms 
a  lap  and  Is  ready  for  carding,        , 

h.  A  scutcliiiig  or  beating  swonl  for  hemp  or  flax. 

5.  {ritunbinfj.)  A  plumlH'r's  tool,  niade  of  beech, 
abijut  ci^rhti^Mi  inches  long,  and  used  for  dressing 
and  flatting  she<tt-Iead. 

0.  {Hat-iiutk'huj.)  a.  One  or  more  slivers  of  carded 
wool,  or  a  botly  of  blown  fur.  The  subsef^ucnt  pro- 
C(iAs«*d  are  aJirinkifig  and  hardening  ;  the  first  by  im- 
mersion in  hot  water,  the  latter  by  pressure  and 
rubbing.     Felting  succee<ls. 

JFch,  Utp,  sheets  and  sliver  are  synonymes  in  this 
connection. 

b.  In  hand- work,  a  bat  may  W  said  to  1>e  a  light 
assemblage  of  felting-hair  gjithered  bv  the  bow.  It 
is  comi>atrted  by  pressure  of  the  hanJs  on  a  piece  of 
leather  called  tlie  hardening-skin,  and  by  rubbing. 

7.  A  half  or  othtT  portion  of  a  brick  large  enough 
to  l)e  worked  into  a  wall. 

Bat'ar-da'te.  {2s'autical.)  A  wiuare-sterameil 
rowinir-galb'y. 

Bat'ar-deau'.  1.  {FortificUion.)  A  wall  across  the 
ditch  to  ivtain  the  water  in  that  port  of  a  ditch  re- 
quiring tt>  Im  inundiited.  Its  crest  is  too  narrow  to 
atfonl  H  piLssiige  for  the  enemy. 

2.  (/•Jngincerituj.)  A  cotlcr-dam,  or  case  of  piling 
without  a  l)ottoni,  for  building  the  piers  of  a  biidge. 

See  <'0FKKR-I)AM. 

Bat-bolt  {.\fachi)y'ry. )  A  bolt  barbed  or  jagginl 
at  its  butt  or  tawj^  to  retain  it  within  an  object  cast 
or  s^iliditieil  about  it. 

Batch.  A  lot  of  prepared  materials  or  articles, 
suitable  in  ijuantity  for  once  charging  a  pot,  furnace, 
or  oven. 

1.  {(rlas-t.)  The /rt^  of  a  glass-maker  com i)Ounded 
and  sifted  for  u.si»,  ready  for  the  ghtss-pot  or  crucible. 

2.  A  lot  of  dough  or  unlukinl  loaves. 

3.  {Mining.)  A  certain  quantity  of  ore  sent  from 
a  mine  to  the  surface  by  a  couide  of  men. 

Bate,  {l^'ifhrr.)  The  alkaline  solution  eniploved 
in  the  ])n')N&ration  of  hiiles,  after  liming  and  Ix^fore 
tanning,  to  remove  or  neutralize  the  lime.  See  Bat- 
ing. 

Ba-teau'.  {Xautietil.)  a.  A  flat-bottom  boat, 
usetl  in  navigation  and  pro|»elled  by  oars  or  by 
poles. 

b.   A  jtrntton  of  a  floating  bridge. 

Bath.  1.  A  vessid  in  which  the  whole  or  a  part 
of  the  |»i'rsc>n  may  In?  wiished  or  liathed. 

2.  A  house  or  place  where  such  conveniences  are 
providtsl. 

3.  A  tuik  containing  a  liquid  for  galvanic  or  clec- 
tn»-metAllurgic  pur|K)se». 

4.  A  vesM.>l  iHmtaining  a  fluid  metal  or  heated 
coniii«>sition,  as  a  leatl-lmth  or  sand-lNith. 

Biiths  wen'  long  usisl  in  Oriental  countries,  and 
traveled  by  the  rvnite  of  Kg>*pt  to  On'ece.  Homer 
mentiouA  the  us(>  of.the  bath  us  an  old  custom.  From 
(in-tH'e  tliev  rea**hrtl  Home,  im]Mtrted,  as  it  is  sjiid, 
bv  Agriiqv.i.  The  therm;¥  {hot  Ui/fis)  wen*  very  splen- 
did, ana  ailoriie«l  for  a  iieople  who  sjient  much  leis- 
ure among  the  I  tat  hs  and  their  voluptuous  accessories. 
The  marble  gn>up  i»f  I^ux'imui  was  found  in  l.'iOrJ  in 
the  IViths  of  Titus,  ere»'ted  aU>ut  A.  0.  SO  ;  and  the 
Faniese  Henniles  in  the  lUths  of  i'aracalla,  erecteil 
A.  1>.  217. 

A  n^llicking  GnH»k  thus  writes  :-- 

•'  And  l.itely  liaths,  too,  have  Uvn  intrtvluct^l,  — 
things  which  fonnerly  men  would  not  have  jH*niiit- 
XM  to  exist  inside  a  city.  And  Antiphaiies  ]K>iuts 
out  their  injurious  character  :  — 


*PtaffuetalwtlMl»tii!  Joit  Ms 
In  which  Um  thing  tana  Ml  i 
II  M9enu  t*  have  boilM  m*  up,  and  qohn 

Of  ■trength  and  imTe  bmlfc  mm. 
Don't  touch  DM !    Cunt  wm  be  «bo 
Mftn  to  loak  la  boilinc  wni«r !  * 

AUu, 


Homer,  however,  mentions  another  set,  vho 

**  to  the  polkhed  mafble  bath  Rpair. 
Anoint  with  freah  perftuoM  their  flowing  hair, 
And  wck  the  buiqnei  haU." 

Jiiad. 

At  one  period  there  are  said  to  hare  bem  aoi* 
than  800  of  these  establishmentu  in  Rome,  naaj  a( 
them  doubtless  of  the  smaller  claaa,  founded  by'ph- 
vate  individuals.  The  erection  of  baths  was  ont  d 
the  principal  means  by  which  many  of  the  emuenn 
endeavored  to  obtain  fame  and  po{»ularity.  ^carij 
all  these  structures  have  yieldifu  to  th«  'rara^  of 
time,  but  sulRcient  remains  are  left  to  afford  an  idn 
of  their  general  construction  and  arranmnent. 

The  &ths  of  Caracalla  were  probably  the  Boa 
magnificent  structure  that  adorned  the  ancient  coi- 
tal of  the  world ;  they  occupied  a  quadnangle  of  1,411 
by  1,080  feet.  The  entrance  was  decorated  hj  a  per 
tico  composed  of  two  stories  of  arcades,  one  aboff 
the  other,  erected  upon  half-columns,  Ionic  bduv 
and  Doric  above.  Some  of  the  hne^t  statues  of  sg- 
tit^uity  have  been  found  within  these  muu^  P^Vf 
an  idea  of  their  original  magnificence. 

These,  like  other  structures  of  the  kind  elected  H 
the  KomaiiH,  were  heated  by  stores,  and  had  amur* 
ineuts  for  affording  three  different  kinds  of  liatM^ 
cold,  tepid,  and  warm,  according  to  the  tMte  or 
reuuirements  of  the  bather. 

For  a  piece  of  money  equivalent  to  about  half  scot 
any  Roman  citizen  coulu  procure  the  ad^'sniMCS  d 
one  of  these  baths,  whicn  were  accessible  shkr  te 
the  rich  and  the  poor. 

The  buildings  were  illuminated  at  night  by  ]amp 
and  candelabrae,  the  light  of  which  was,  accoidiig 
to  Seneca,  thn>wn  on  crystal  bails  iklaccd  19  thr 
\'aulting  or  on  the  walls,  so  ss  to  proauce  the  aert 
dazzling  reflection.  Glass  wss  introduced  is  ibi 
time  of  Pliny,  who  calls  it  a  modtm  invtniiam.  Hr 
was  mistaken. 

Keniains  of  baths  have  been  found  in  all  cwatiiM 
where  the  Koinan  power  extended.  At  Chetter,  Ea||^ 
land,  among  the  ruins  of  a  bath  were  found  farisi 
stamped  with  the  imi'reasiou  LEG  XX,  leadiqg  Id 
the  inference  that  the  structure  had  been  erected  I7 
the  20th  Roman  le^on,  sumamed  the  Victorious. 

Tho$<*  of  rompt'ii  are  still  in  a  wonderful  itsle  of 
preser\'ation. 

In  one  of  the  liaths  of  Rome,  the  basin  was  iamad 
to  l>e  coateil  with  a  cement  so  hard  that  it  was  m- 
Iiossible  to  dissolve  it  sufficiently  to  analyse  its  sab- 
staniv.  It  was  a  Roman  ])alm  (about  three  iachtf> 
thick,  antl  capable  of  resisting  not  alone  the  best  of 
the  water,  but  the  ai-tion  of  any  heat  whatercr. 

Tlie  Roman  bath  had  six  princi|Nil  apartmcBti:— 

1.  The  Ajtod^terium,  appropriated  to  nnilii  win, 
hatl  shelves  all  round,  on  which  to  place  the  dothes 
and  had  attendant.-*  to  take  charge  of  then. 

±  The  Frigidarium,  or  cold  bath. 

3.  The  Tepidarium,  situated  between  the  Fi^gjili 
riuni  and  the  warm  luth,  and  having  a  mediaB  Mb* 
[H'ratim\ 

4.  The  ('altlarium,  heated  by  the  dr^  heit  if  § 
stove  :  the  UiiH>nicum.     Here  the  bathcn  srairi. 

r>.  The  lial Ileum,  or  warm  bath. 

f>.  The  Kleothi>8ium  ;  an  apartment  heated  hy  At 
Hy]Hvaustum.  or  undei^ground  funiaoe.  Hen  At 
oils  and  ]X'rfumes  were  applied. 

A  doticht  bath  is  one*in  which  the  water  li  drim 
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or  dropped  forcibly  upon  the  person  or  the  part  af- 
fected. 

An  earth  bath  is  one  in  which  the  patient  is  cov- 
ered with  ¥rarm  sand. 

The  names  of  other  baths  are  sufficiently  descrip- 
tive without  detailed  description  under  this  general 
head. 


Air-bath. 

Electro-galvanic  bath. 
Medicated  bath. 
Mercurial  bath. 
Russian  bath. 


Shower-bath. 
Sitz-bath. 
Steam-bath. 
Turkish  bath. 
Vapor-bath. 


{Photography.)  A  solution  iu  which  plates  or 
papers  are  immersed  or  floated  ;  or  the  vessel  holding 
md  solution.  Baths  are  known  as  sensitizing  ^the 
nitrate  of  silver  bath),  fixing,  toning,  or  washing. 
They  are  of  various  forms,  horizontal  or  vertical; 
the  materials  are  glass,  {)orcelain,  or  hard  rubber. 

Bath-briok.  A  fine  silicious  material,  found  iu 
the  vicinity  of  Bath,  England,  compacted  into  the 
form  of  bricks,  and  used  as  an  abradant. 

Bath-c^udr.  (Vehicle.)  A  small  band-carriage 
with  a  hood.  So  called  from  the  city  of  Bath,  Eng- 
land, whose  mineral  waters  are  much  freouented  by 
invalids,  and  where  the  vehicle  seems  to  have  origi- 
nated. For  the  legends  of  Bath,  see  Pickwick  and 
^e  History  of  Prince  Bladud. 

Bath-for'nace.  A  furnace  for  heating  the  water 
sapplied  to  a  bath. 

Bath-heaf  er.  An  apparatus  for  heating  the  wa- 
ter in  a  bath.  It  may  consist  of  a  pipe  which  con- 
nects with  the  upper  and  lower  parts  of  the  bathing- 
tub,  and  has  a  middle  coil  which  traverses  a  furnace. 

Batil'ing-ma-chine'.  A  portable  room  on  wheels, 
for  the  convenience  of  bathers.  It  is  run  down  into 
the  water,  so  that  the  person  is  not  exposed  on  the 
beach  between  the  untiring-rooni  and  tne  water. 

Bath'ing-tub.  A  tub  or  tank  for  bathing  pur- 
poaes ;  usually  of  elongated  form,  to  permit  the  bather 
to  assume  a  recumbent  posture.  The  sitz  or  hip 
bath  is  like  a  deep-seated  chair,  and  the  water  covers 
the  person  from  the  waist  to  the  knees. 

Btath—met'aL  A  brass  for  cheap  jewelry,  com- 
posed of,  brass,  32 ;  zinc,  9. 

Bath-note.  A  folded  writing-paper,  8}  by  14 
inches. 

Ba-thom'e-ter.  (Nauiical.'S  A  measurer  of  depth. 
A  sounding  apparatus.     The  devices  consist  — 

1.  Of  the  common  deep-sea  lead  and  line. 

2.  Of  devices  for  detaching  the  sinker  on  reaching 
bottom,  enabling  an  attached  tube  to  be  drawn  up 
separately,  so  as  to  secure  a  specimen  from  the  bottom. 

8.  Of  a  weight  within  which  a  line  is  coiled  to  avoid 
friction  in  descending. 

4.  Of  a  sphere  or  spheres  containing  mercury,  which 
the  pressure  at  great  depths  forces  into  a  tube  or 
gage  graduated  so  as  to  record  the  depth  attained. 

5.  Of  a  spiral  vane  actuating  a  train  of  clock-work 
which  registers  the  number  of  revolutions  made  by 
the  vane,  and  thus  indicates  the  depth.  See  Sound- 
ing Apparatus. 

Bath-atone.  {Masonrjf.)  An  English  building- 
stone  of  the  oolitic  formation. 

Bat'ing.  {Leather  Manufacture.)  The  operation 
of  steeping  hides  and  skins  in  an  alkaline  solution 
consistmg  of  the  dung  of  chickens,  pigeons,  dogs,  etc. 

In  this  they  remain  six  or  eight  days,  according  to 
the  temperature  of  the  haic  and  the  thickness  of 
the  hide. 

The  hating  follows  the  liming  or  nnhairing  solu- 
tion, and  the  object  of  the  former  is  to  neutralize  the 
lime  and  render  the  leather  pliable. 

I>og'8  dung  (album  Chroncum)  was  formerly  and  is 


still  applied ;  the  (immonia  probably  being  the  active 
agent. 

Sheep-skins  are  bated  in  bran-water. 

The  bating  forms  a  chemical  combination  with  the 
lime,  the  ammoniacal  chloride  parting  with  its  chlo- 
rine to  form  the^  chloride  of  lune,  \^hich  is  readily 
dissolved  in  water. 

MacBride,  in  1774,  showed  the  property  pos- 
sessed by  hydrochloric  acid  of  dissolving  the  lime 
in  the  manner  accomplished  by  the  bate. 

TuRNBULL  used  sugar  in  the  proiwrtion  of  four  or 
five  pounds  of  cane-sugar  or  molasses  to  seventy 
gallons  of  water.  This  formed  a  soluble  saccharate 
of  lime. 

Warrington,  1841,  employed  carbonate  of  am- 
monia. 

Ba-tiste'.  (Fabric.)  a,  A  very  fine,  white,  thick 
linen  cloth  or  cambric.  Made  of  a  fine  quality  of 
white  flax  grown  in  the  South  of  France,  and  called 
ravU.     (Not  the  ramie.) 

b.  An  East  India  goods  of  similar  quality. 

Bat-print'ing;.  (Porcelain.)  One  mode  of  porce- 
lain printing  ;  the  other  is  termed  Pjiess- printing 
(which  see).  The  former  is  piinted  on  glazed  ware, 
the  latter  on  the  biscuit. 

In  bat-printing  the  lines  of  the  engraving  are  fine, 
and  the  impression  is  taken  in  linseea-oil  on  a  thin 
slab  of  gelatine  cut  to  the  size.  The  oil  having  been 
transferred  to  the  glazed  ware  by  pressing  the  gela- 
tine against  it,  is  next  dusted  with  the  metallic  color 
by  means  of  cotton -wool.  The  color  is  melted  and 
fixed  in  an  enamel-kiln. 

Bat's-'VTlng  Bum'er.  (Gas.)  A  form  of  gas- 
bui-ner  in  which  gas  issues  at  a  slit  so  proportioned 
as  to  give  to  the  flame  the  shape  of  a  bat's  wing. 

Batt  The  hat-maker's  term  for  the  basis  of  the 
skin,  or  bowed  materials  of  a  hat.     Bat. 

Bat'ten.  A  strip  of  wood  or  a  scantling,  as  may 
be  required,  for  various  )>urposes. 

1.  (Carpentry.)  a.  A  cleat  or  bar  nailed  trans- 
versely on  a  structure  of  jointed  planks,  such  as  a 
door  or  shutter,  to  prevent  warping  and  preserve  the 
relative  position  of  the  parts. 

A  batten  door  is  formed  of  planks  laid  side  by  side, 
and  secured  together  by  slats  fastened  across  them, 
without  exterior  framing. 

b.  A  board  2  to  7  inches  wide,  and  from  g  to  2 
inches  thick.     (English  practice.) 

c.  In  furring,  scantling  secured  to  brick  walls  to 
form  a  foundation  on  which  plastering  lath  is  laid. 

d.  A  strip  nailed  to  the  raftei-s,  to  which  slats 
are  nailed. 

2.  (Plastering.)  A  batten  is  placed  at  exposed 
cornei-s  so  as  to  be  flush  with  the  worked  surface  of 
plaster,  and  resist  abrasion  or  blows.  Called  also  an 
angle-staff. 

3.  (Cotton.)     A  web  or  bat  of  fibers. 

4.  (IFeaving.)  The  beam  which  forces  up  the 
weft.     Lay  or  lathe. 

5.  (Nautical.)  a.  One  of  the  strips  placed  around 
the  hatches,  to  keep  down  the  tarpaulin  which  covers 
them. 

b.  Strips  tied  around  standing  rigging  to  keep  it 
from  chafing. 

Bat'ter.  1.  (Engineering.)  The  backward  slope 
of  a  wall,  to  enable  it  to  withstand  an  outward  thrust, 
as  of  a  bank  which  it  retains,  detaining  and  breast 
walls  batter  towards  the  bank.     See  Breast-wall. 

2.  (Forging.)  To  spread  metal  outwardly  by  ham- 
mering on  the  end.  The  impact  upsets  the  bar  or 
rod,  and  extends  it  outwardly. 

3.  (Patten/.)  A  plaster  mallet  used  to  flatten  out 
a  lump  of  clay  which  is  to  be  laid  and  formed  upon 
the  whirling-table. 


RATTKRISG-<iL-N'. 


248 


BATTKRY. 


.    {Hiriykatioi 
elrvatiil  tu  hr 


Tilt  ImttiiiK  i"  iloni-  upun  >  latliKg-Uude  of  wet  '.      1.   {Par1\ 

Bat'tST-lng-giUL  li'trdaaua.)   One  of  Imvy  cal- , 
mritii-alty    ailniitiil    fur  ilfinulialiinic  worlCH.  I 
■     ■-        '  ■  ■     iMrtli-bor.-  "  ■  ' 


cr,    npnntii-ali; 

Sniaoii-* :   tlir 

r».Ii  rifle    „     _   . 

•r-4Dt-nua.  Ahim[ili-ltirilt,ili«illivfotKt)i« 
inTriitiiHl  uT  Kun|iii«ilcr,  for  iiwkiiiK  bn«i'lirH  in  th«  ' 
walU  iif  fiirttfieil  {iIiuiM.  It  (iKMiatnt  iif  a  luii({  jwle  . 
■)T  linun,  witli  an  iniii  link),  i(u*(iriidF<)  bvtwtvu  u]>- 
TJxhlii.  The  hoJ  iiiiiiwtinini  wrifclwd  a  tiia  or  taorn.  , 
Tbr  Uii-n  who  uiimtnl  it  wm-  prutn^tnl  by  tlii^  !<»•  ' 
liuki,  a  luivalili!  «liFil  with  a  uurviil  ruuf,  ailajiteil  to  | 
Tbial  thi-  !>ti>ni'ii,  i-li-.,  lliniwii  on  it  liy  tin-  )>i>suf(nL 

Thin  inai-liiTi'-  \*  incorm-tly  xUti-d  Iv  bave  bvcn 
inri'iitnl  Iiy  Artciiian,  a  IjiriMliriiutiiau.  It  wan  rin- 
nlnr.'.l  by  I'lriilm,  aInTit  1(1  H.  c,  Tlie  |>ute  wiu 
rroni  Wl  tii  I2I)  fei't  loan,  and  iiuH|ien<liil  by  uimlx  un 
whii'li  it  ovillatnl,  )>>iii!{  ri-tiaclitl  by  the  Dnitnl 
HTortH  iif  a  nuinlRT  uf  uii-n,  wbu  ihiIIhI  tlie  cvmLt  iikI 
thru  allom^l  tin-  ii|iar  to  nriiiK  tunranl  anil  hnan 


)    a.   BarbtlUiaUtn/:  Dm  goa 

over  the  top  of  the  pMBprI,  wmA 
lot  thruu)^  cmbiaiurei. 

b.  JlrrrrkiHg  batttrij :  one  cuiployed  in  ■■lia^  ■ 
liiBvtiivliti'  lirvach  id  an  rneniy'a  works. 

e.  Blinded  batltrn  ;  one  luaaked  a  bkUca  tilltbB 


animl  hi-wl  a:;.>iiuil  tbr  iiHMOiiry  of  tlir  Iviuesnl  for- 
Inw.  Iln  rffiTla  wrre  suKht  to  bi>  avoiileil  by  low- 
eriuK  ilown  bagi  whii^li  Bi't>-il  as  ten-lrrs  to  <I>-iul>'ii 


thr  blow,  liv  iHiraiDit  tli>'  frjUKWork,  or  by  liarliiiK 
niiHiIi-M  at  I  IIP  o|i('Mtun.  Sn-  ilimrriiitioii*  of  Komaii 
■wUtary  enKincii,  aii<l  JuiiPiiliiiii. 

AiiHyriaii  antii|uiti<-4  <ii>>et  ttii-  Orrrk  claim  of  firxt 
invmtioa.  ItaltiTJiix-taiii-i  arv  uliown  in  the  aral)!- 
tUPM  of  XiiunHi'l.  Till-  luai-liiiie  ui  wnrknl  from 
within,  ufMettinK  thi'  <kM*  I>v  Jiii1o>l([iag  thir  atotink 
Tlu-  IfMa-hi  «u  iiui  !•■  »r  wi'-ker-work,  and  ran  uinn 
lix  wh.'.'l^ 

TliP  lult>!Tinjt-ram  U  iwnlinntnl  by  the  jimphct 
lilz  'ki<-l  (iv.  2  an.!  xx\.  -Ih  aUiut  SUU  B.  •'. 

Bat'tar-log  Piumb-rala.  {EmjiiirrriiigA  An 
iumriiiurnt  for  l<'%'>'lin.{  hIoihii):  work.  Tht^  iiidr*  arv 
I'Ut  lo  till!  t>i|iiitv>l  luij^i-  with  the  ifiitnJ  line,  over 
■  hi-'h  tbr  ]>1iiiniui't  liBiixii- 

Bat^r-iog-mle.  iEnitiifrrinij.)  A  rule  or 
ti'nii'li't  liv  «iii>'li  lh>'  hill/r  or  kIiiiii-  of  a  rtlaiMiiti/ 
or  Arnuf  w.ill  U  n-^-ikt'd  in  t>uii<liU|{. 

BatXer-ias-tralii.  ("r./u'iaiv.)  A  trainothtnvy 
ordnaii-'-'  for  f-ii":;"  o[ii>ntiiiu-i. 

Bat'tar-lew'eL  lEH-jiiu'riitg.)  An  iniitninirnt 
tor  >n  'iKurini;  thr  un){ir  nf  u  Aup-.    S<v  t'l.iNoMKTF.ii. 

Battw-T.  A  uunilvr  of  ol>ii'''t9  or  deviivii  in  |>o- 
MtUiii ;  B>  111  ■»«■!,  /■/«/■■»,  Irllln,  rtc. 

A  )>.Mili<ill  or  |iUi->-  in  whii-h  objn'tii  are  mounted  : 
n*  a  mhWh,  hirlirttt,  ur  aurM-ilr.  lattery. 
lUrl-tlr  Inltirv.  OniT..  lutt.'n-. 

Billrryforw,  Hun  LilLn-.' 


Bitfr)-  I.1III. 

Hiiir-Honlti-n  hattm-. 

Hn-  ■■'liinu  kitt.-ry. 

HhI  iiMkiTKbnltin-. 

IV,in»'-n  hill-rv. 

U'l-Uni'hr  ^>uttl■^^-." 

C;.>]Uud  liatt<-t^-. 

Ij-v>lrn  Imtlerv.  ' 

C^rlKin  biKerr. 

Mimi'-to.el.iini'  Ultcty. 

('asinalehilt'iTT. 

MHNkr.1  Llltetv. 

I'ovrn-llMttrry.' 

Mountain  lulterj-. 

t'n«*.lin-b«t.-rv. 

tH»n  Imttirv, 

Ibiii.-ll'H  l'i!t^r>-. 

Bl.-.l.h..t  WitlTT. 

I>.ri)d.'.|lnid  iHtt'-rv. 

Kinp-  lot t. TV. 

Kln-lrii-  Intti-r*-. 

Sinicb-Huirl  luttrrv. 

Kk-tro-nia^iK-iir  battiTT.  Snnv  lait-rv. 

Klev.i(<-<1  latt-M^-. 

Sinni|i  t-alti-ry. 

Kn-HlMq--  KitlTV. 

KnfiLfiinK  Witery. 

SniBir-kettl.-  lutterv. 

Kii-reviTi  Iwtt.'ry. 

Snnken  l«It^-. 

Fi.dd  InltTV. 

Flint  iiu  luttiT^-. 

Volmie  IntK-rj'. 

Cjlt-Aiii'-  lattery. 

OKHialtii  ballrrn ;  one  tiring  thnxi^  eal 

a  bonili-giroof  chanilirr. 

\mlur  batUrij  ;  one  nioaiit«l  on 


/.  Vuuntrr  bntltrg :  one  on  tb«  ctot  of  tlM  ^^d^ 
to  i.'ovfr  the  ktuniiing  (larty. 
If.  IHnit  bnlltrg;  oue  tiling  jwrpendtcttbrir  >p^ 

h.  KHjilailing  bnllrri/  :  one  which  flanki  a  wMk. 
entrenched  line,  or  line  of  attack. 

('.  Fired  baitery  ;  one  jirmaDently  eitablMha^  la 
in  a  fortrea*. 

j.  PlaaliKg  bailfrif  ;  one  on  a  raft  or  ikip. 

it.  Ixelmeit  batlrrji :  one  on  a  alotiing  eniaad. 

l.  lailrHltit  UHlrrfi :  one  with  imtrntatwaa  or  a» 
rBHional  uolrhen  whieli  i-onimaml  thr  facr. 

Ni.  JoM  Mlrry :  one  of  two  which  fuia 
lo  eai'li  other. 

H.  Lrctltd  hifltrfi ;  one  in  which  thr  tii 
the  natural  level,  the  {alaprt  bring  piun 
ttoni  the  ditch. 

0.  Muttfd  baUtry  ;  one  artificially  o 
p.   OUii/ut l«flfrg ;  onptodrlireranenBlaOMgaHb 
q.   l>}Kn  balltni ,-  one  of  6rld  artitlCTj. 

r.  Ricwhtt  ballrrji ;  one  delivering  it*  be  wilfc 
nnall  clMrucH,  the  niianile  rolling  and  piifi|iBS  alMf 
the  ground. 

1.  baatea  batUry;  the  included  ipaM  of  ^UA  ii 
excavated. 


Kll-i.-ijL- 


M.itiy  of  IhcM'  I 


t'  deaiTiUil  under  their  al|>habet- 
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2.  (Metallurgy.)     A  series  of  atampa  operated  by 

e  motive  power,  for  crushing  ores  containing  the 

ecipos  metals. 

The  stamps  a  (four  in  the  series  shown)  are  raised 

nsecutively  by  the  cams  6  on  the  shaft  c,  to  which 

9tion  is  imparted  by  a  belt  on  the  pulley  d. 

8.  A  numocr  of  connected  Leyden  jars,  adapted 

r  coincident  chai^ng  and  discharging.    See  Elec- 

:ic  Battery. 

4.  An  apparatus  for  generating  galvanic  electri- 
;y.    See  Galvakic  Battery. 

5.  A  vessel  with  sides  protected  to  withstand  can- 
•n  projectiles,  and  pierced  for  heavy  guns.  Distin- 
ished  from  an  ordinary  war  vessel  by  its  conipara- 
rely  imperfect  capacity  for  navigating  in  all  waters 
d  weatners.     A  floating  battery. 

0.  (NdiUical,)    The  gutis  mounted  on  each  deck 
a  ship  of  war ;  as  the  main-deck,  lower-deck,  and 
ar-deti  batteries. 

Batfter-y-bmsh.  A  small  brush,  shaped  like  a 
ir-bmsh,  used  for  cleaning  or  brushing  off  oxides 
rmed  on  zinc,  and  for  evenly  distributing  the  mer- 
iry  or  amalgam  over  the  zinc. 
Batft0r-y  Com'ma-ta'tor.  (Telegraphy.)  An 
iparatus  by  which  the  strength  of  a  current  may 
I  altered,  so  that  one  third,  two  thirds,  or  the 
tiole  of  the  elements  may  be  brought  into  service 
r  changing  the  place  of  a  contact-peg.  See  Sabine, 
104. 

Baf  ter-y-forge.  A  traveling  forge  which  ac- 
mpanies  a  field  liattery.  The  body  is  constructed 
Le  that  of  a  caisson,  except  that  in  place  of  the 
ro  ammonitiou-chests  it  has  a  bellows-house  a.   This 

Hg.  687. 


Battery-Forge. 

•ntains  the  bellows,  and  has  a  space  partitioned  off 
r  iron  and  steel.  In  the  rear  is  a  box  b,  to  hold 
O  pmnds  of  bituminous  coal,  and  in  front  is  the 
«place  c,  upon  which  the  anvil  is  placed  in  trav- 
ing.  An  upright  plate  of  strong  sheet-iron  is  inter- 
Med  between  the  fireplace  and  the  front  of  the 
illows-house.  In  the  limber-chest  are  contained  a 
t  of  blacksmith's  and  farrier's  tools  packed  in  four 
kzes  (for  field  batteries).  In  the  United  States  ser- 
ce  battery-foiges  are  divided  into  two  classes,  A 
id  B.  One  01  the  former  accompanies  each  field 
ktterYf  and  contains  a  forge  as  well  as  the  black- 
lith  a  and  farrier's  tools,  iron  and  steel,  horseshoes, 
id  spare  parts  necessary  for  making  the  more  ordi- 
ay  repairs  to  the  iron-work  of  the  battery. 
ifoTfd  B,  which  is  precisely  alike  in  size  and  con- 
mction,  contains  nearly  the  same  tools  and  stores 
foige  A,  but  has,  in  addition,  certain  articles  and 
<are  parts  which  are  less  likely  to  become  broken 
worn  out  in  service.  It  remains  in  the  rear  with 
le  field  and  siege  train. 

Bat^ter-y-gun.     A  gun  having  a  capacity  for 
ing  a  number  of  shots  consecutively  or  simulta- 


neously, without  stopping  to  reload.      There  are  a 
number  of  varieties. 

1.  A  piece  of  ordnance  having  a  number  of  load- 
chambers  attached  to  a  vertical  axis,  and  consecu- 
tively presented  at  the  rear  of  a  cannon-bore.  As 
each  takes  its  place  at  the  breech,  it  is  advanced  into 
the  bore  and  locked  before  firing.  (Hakdy,  1862 ; 
DoDGK,  1856.) 

2.  A  chambered  breech-piece,  revolving  in  a  verti- 
cal plane,  and  presenting  its  chanibei's  consecutively 
at  the  open  rear  of  the  barrel,  which  is  common  to 
all  the  cnambers.  The  principle  of  construction  is 
that  of  the  revolving  chambered  jiiatol.  (Hedrick, 
1870.)  See  also  Fike-aums,  whei-e  Puckle's  Revolv- 
ing Battery  Gun,  English  Patent,  1718,  is  described 
and  figured. 

3.  A  number  of  parallel  barrels  arranged  in  rank, 
and  having  connected  vents  for  intercommunication 
of  fire.  (TowNSEND,  1871.)  The  infernal  machine 
of  Fieschi,  which  he  tired  on  Louis  Philippe,  was  a 
row  of  barrels  clinched  to  a  frame,  and  had  a  train 
of  powder  which  was  laid  over  all  the  vents  in  suc- 
cession, like  the  row  of  barrels  in  a  proving-house. 

The  Requa  battery  consists  of  25  rifles,  each  24 
inches  long,  mounted  in  a  horizontal  plane  upon  a 
field-carriage.  It  is  breech -load  ing,  tne  cartridges 
being  forced  into  the  chambers  by  a  sliding  bar 
worked  by  two  levers.  By  a  lever  beneath  the 
frame  the  baiTels  may  be  diverged,  so  as  to  scatter 
the  balls  120  yards  in  a  distance  of  1,000  yards. 

The  weight  of  the  battery -gun  used  at  Charleston, 
S.  C,  was  1,382  jwunds.  Served  by  three  men,  it 
fired  7  volleys,  or  175  shots,  per  minute.  Its  effective 
range  was  1,300  yards. 

4.  Forms  of  many-lwrreled  cannon,  revolving  on  a 
vertical  axis,  the  pieces  being  muzEle- loaded.  (Mil- 
burn,  1866.     Divergent,  Natcher,  1864. ) 

6.  A  cluster  of  rotating  barrels,  consecutively 
loaded  and  fired  by  automatic  action.  (Gatling, 
1861  -65.)  This  will  have  a  longer  description  pres- 
ently. 

6.  A  cluster  of  ban^ls,  in  whose  rear  is  placed  a 
chambered  plate,  each  of  whose  chambers  corres)X)nds 
to  one  of  the  cluster  of  barrels,  against  whose  rear  it 
is  locked  before  firing.  The  Mitrailleur  (which 
see). 

7.  A  number  of  chambered  blocks  brought  con- 
secutively to  the  positions  for  loading,  and  then  for 
firing,  through  a  group  of  borrels  equal  in  number 
to  the  number  of  cnambers.     (Taylor,  1871.) 

The  Gatling  gun  has  a  revolving  cluster  of  paral- 
lel barrels.  In  the  rear  of  each  ban-el,  and  rotating 
therewith,  is  its  own  loading,  firing,  and  spent-car- 
tridge-shell-retracting mechanism.  All  these  parts 
are  rigidly  secured  upon  an  axial  shaft,  which  is  re- 
volved by  means  of  bevel  gearing  and  a  crank,  as 
shown  in  Fig.  598,  and  also  in  Fig.  599,  which  are 
respectively  rear  and  front  views  of  the  gun  mounted. 
In  the  rear  of  the  cluster  of  banels  6  is  a  stationar}' 
cylinder  a,  within  which  are  the  loading  plungers, 
the  firing-pin,  and  the  cartridge-retractor. 

Eiich  of  these  parts  moves  horizontally  and  in  line 
with  the  barrel  to  which  it  api)ertains,  the  motion 
being  attained  by  the  ]»ressure  of  lugs  on  the  moving 
meclianism  against  stationary  cam -rings  in  the  cyl- 
inder as  the  cluster  of  parts  revolves.  The  ammuni- 
tion is  fed  in  at  the  hopper  g;  or,  as  in  an  improved 
form  shown  in  tlie  full-page  engraving  opposite  to 
page  250,  the  ammunition  is  contained  in  a  feed- 
drum  which  is  [)laced  above  the  hopjxT,  and  deliv- 
ers its  cartridges  one  at  a  time  from  its  successive 
rows.  Its  capacity  is  four  hundred  cartridges,  and 
these  may  all  m  fired  in  one  minute. 

As  the  cluster  of  barrels  revolves,  the  operative 
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mevhaniini  in  the  rear  of  vacli  barrel  < 
iufiu*Mir«  of  till!  I'lmi-riiigs  in  theiiiiler 
drr.  The  loadinK-rad  of  ■  given 
barrel  bving  iu  the  iikmI  rL'trauled 
pusitiDQ  wtwn  tlwt  tHmt  is  u]>twr- 
iiioHt,  «  cartHitge  drops  into  tha 
ftrnovu  in  froi't  ijl  liie  iwid  rod ;  sa 
tliitbunvli  lOtutc,  this  rod  is  puahitd 
fiirwiii\l,  ind  drives  the  carlrid^  iuto 
Ihi-  niir  of  the  barrel ;  a  flring-jiin, 
nlljuh  tnrcntes  in  a  langitudiual 
klot  in  th«  loader-rod,  is  all  thia 
wliile  UdDg  retracte<l,  until  the  bar- 
rel ia  8t  its  lowiiat  poHitiou ;  then 
the  tiring-tiin  paiues  the  retracting  i 
aau,  and  ia  aUuidoned  (o  the  iiillu- 1 
eni-e  of  ■  iprjli)!,  which  drive*  the ' 
euJ  of  the  iiin  forcibly  against  the 
cartriilgc  mad  excluded  the  fulminate. 
Now  Gitmea  iuto  play  a  houk  ohosc 


BATTERY-WAGOS. 


sliank  runs  panillel  with  the  loailer-rod,  and  with- 
dmwB  the  eni|>ty  iihell  of  the  ourtridge,  which  <lropa 
out  of  the  m.iehilK'.  The  battel  then  takes  ita  turn 
u^ii  alwve,  and  m  tlie  work  proceeds. 

e  ia  tlie  wi>rkiiiK-<'rank,  c  thf  elevaiiigi-scniw,  d 
the  trail,  t  the  luu[>  by  which  the  trail  w  attached 
tu  the  liliilirr,  A  i  are  the  liai'k  and  fr>mt  aigbts,  / 
the  cbveka  of  the  Ciirrii^p-.  In  the  view  on  the  ojigio- 
kite  iiage  Ihe  Ciilliii^  gun  is  ^■]•ren■ntl'd  as  adapted 
to  TaHiius  arrvi<'i-s  :  iu<uiiil<^]  nn  lri[ioil,  on  earruKH, 
on  honr,  on  eanirl.  The  wei>!ht  of  the  gunx  is  125, 
"00,  500.  6(nt  iHiuiid^  acconling  to  sUe.     The  tiring 


.  a  time,  and  a  number  uf  ahuti  I 


I      Batft«r-j-bead.    {Railroad  EnginariMf.]    Tk 


{ireasly  adapleil  fur  the  purpose  of  trBiwiiorting  tbr 
tools  and  >>|>are  parts  required  for  tlic  rifiaii*  «f  i 
I  lutterv  of  arlilli-ry  in  the  field  ;  on*  it  attached  ts 
I  each  battery. 

I  It  baa  a  laxly  BS.S  inchea  long  and  3  feet  wide  it 
'  the  cleiir,  and  an  an-hrd  ircM>den  top^  tnrniug  am 
!  on  hingi-8  like  a  trunk-lid.  At  ita  tear  is  ■  rack  for 
forage.   The  wagon-body  and  the  limberchaati  aaj 


rif-aoo. 


spaiv  parts  f»r  the  rarriagl<^  hamna,  etc.  ;  alw  haw 
ni-sa-nuik'-r's  timN,  paint,  oil.  candle*,  azta,  hatcM^ 
pii'kx.  and  inisci-llnniims  tools. 

In  the  I'nileil  States  arrvice  latteiT-w^oH  «« 
igiiiitisl.  ai'ronliii):  to  their  eontenta,  C  aad  IL 
I-  f>>rii)er  a<-<iiin)ianii'!i  the  tiebUhattcrj  in  its  •*• 
ions,  an<l  is  |i<i>tei)  a  aliort  ilistanee  in  llw  ttw  ■ 
tiuiei>ra.-li<in.  It  mntainR  the  tools,  matetJaKni 
K]Hire]nTts  nei-rsitarv  to  repair  on  the  apot  the  Malkr 
■'a>ualii<<«  m'wt  likely  to  oivur  to  the  wood-work  mt 


hame^'i  of  IIh'  ImIIi'T 


•radically   iiutbing.    i-uch  a 


S.-n-lsrltr  siiniUr  In  tunrtiir 
L-rent  art  of  ilam  ud  toA 
.  tu»l>  and  UborBta>7  ni 
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M  well  u  such  iptra  parts  of  gun- carnages  aa  an 
Ian  likely  to  require  replacement. 

It  renuuDH  with  the  vehicles  of  the  field-train,  and 
it  only  resurted  to  when  the  Qicane  aflbrcied  by  wagon 
C  are  inadeiiuste  for  the  necessary  npairB, 


to  prepare  it  Tor  being  placed  an  the  vikirliug-tabU, 
where  it  is  fonned  liy  a  mold  and  templet  into  a 
piece  of  circular  ware. 

BBftlng-ma-ohlilfl'.  {FUkt.)  A  machine  in 
which  cotton  .partially  loDSGDed  and  cleaned  by  the 
vUlowmg-vmikiJK  (whEch  see)  is  inUched,  bloum, 
■nd  tepptd  so  as  to  fit  it  for  presentation  in  a 
•^   downy,   and   even   wad   to   the   oarding-ma- 

Aa  a  preliminary  process,  the  cotton  is  carefully 
weighed,  a  given  qoantity  beinK  distributed  on  a 
certain  aoiface  of  the  slatted  feed-apron,  which  haa 


1  BATTLE-AXE. 

occasional  black  alata  in  order  to  mark  certain  areas. 
The  cotton,  being  spread  evenly  over  the  given  area, 
passea  into  the  tliroat  of  the  machine  under  the  COM- 

Eresaing- roller  d,  and  then  between  the  feed-rollers 
,  which  are  presBed  together  by  a  weight  acting 
upon  a  lever  c,  which  acts  upon  the  brasses  above 
the  rollers.  Passing  the  flut^  cylinders  ft,  the  cot- 
ton ij<  imtncJiatcly  ei:posed  to  the  first  scutching- 
bester,  which  consists  of  two  flat  bars  «  e  fixed  at 
right  angles  upon  a  revolving  shaft,  so  as  to  strike 
upon  the  cotton  as  it  issues  from  between  the  feed- 
rollers.  The  soitcher  makes  2.000  revolutions  per 
minute  in  near  proximity  to  the  grated  concave  C, 
through  which  dirt  escapes.  The  cotton  is  wafted 
on  to  a  traversing  slatted  apron  D,  which  revolves 
on  the  roUers/j,  passing  beneath  a  revolving  cage- 
cylinder  E,  inclosed  by  the  cover  h,  in  the  top  of 
which  is  a  dust-duct  i,  in  communication  with  a  re- 
volving fan,  which  exhausts  the  air  from  the  interior 


of  the  machine,  and  therewith  withdraws  the  dust. 
The  reticuIatHl  cylinder  E  allowa  the  air  and  du9t 
to  pa9!,bul  retains  the  cotton  liber,  which  is  pressed 
into  a  bat  upon  the  apron  D,  and  delivered  to  n  sec- 
ond pair  of  feed-rollers  /,  when  it  is  agnin  exposed 
to  a  scutcher  F,  which  acts  similarly  to  the  one  be- 
fore described.  This  scutcher  has  2,200  revolutions 
per  minute,  and  delivers  the  cotton  to  an  apron  O, 
which  carries  it  beneath  another  reticulated,  dust- 
with  the 

The  cotton  thence  passes  in  a  fleecy  mass  to  the 
pressure- rollers  o  p,  which  deUver  the  compressed 
fleece  to  the  cylinder  whose  axja  is  loaded  by  eua- 
pended  weights  L,  which  bear  it  down  upon  the 
carrying- rollers  K  K,  whereby  the  fleece  is  condensed 
OS  it  is  wonnd.  As  the  lap-cylinder  /jncreasea  in 
diameter,  the  links  nse,  carrying  the  weights  L,  and 
when  the  lap  has  attained  the  re|uired  size,  the  main 
portion  of  the  machine  is  thrown  out  of  gear,  while 
the  twin  rollers  y  p  continue  to  revolve,  and  thus 
tor  the  bat  apart  in  the  middle  between  the  pairs 
of  rollers  o  p.  The  attendant  then  removes  the  lap, 
hooks  op  the  we^hting  device,  places  another  lap- 

2 Under  in  position,  starts  the  machinery,  restores 
e  action  of  the  weight,  and  guides  the  advanced 
tige  of  the  bat  around  the  cylinder.     See  Cotton- 


BKftii 


Bat'tl»-nT».  This  military  weapon  is  of  very 
remote  antiquity,  being  made  of  stone  before  the 
discovery  of  metals.  (See  Axe.)  It  was  used  by  the 
Saao,  who  formed  a  part  of  the  forces  of  Xerxes. 


BArrLEDORE. 
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Hivniiua,  the  (vhIUc  king,  vfho  captured  Rome,  was 
aniied  with  a  batth>-uxe,  and  in  remote  ag<!S  it  ap- 
IMrars  to  have  be«*n  considtn-itl  peculiarly  an  tlie 
wea])on  of  an  uncivil izimI  TK*oplc.  It  was,  however, 
extensively  employed  during  the  Middle  Ages,  and 
was  in  use  as  late  as  the  sixtn^ith  century,  when 
attempts  were  made  to  improve  it  by  attaching  a 
pistol  to  tlie  liundle. 

a^  battle-axe  from  Dr.  Ablwtt's  collection  of 
Figyptian  anti(iuities  in  New  York  ;  made  of  bronze, 
firmly  bound  to  its  oiiginal  hamlie  by  means  of  slen- 
der interlaced  thongs  of  leather.  It  was  found  at 
Thebes. 

The  other  figures  rejtresent  battle-axes,  moni  or 
less  rutle,  of  the  times  known  as  the  '*  Roman  pe- 
riod "  and  tlie  **  Middle  Ages." 

Bat'tle-dore.  1.  {Glasit-makinq.)  A  flat  wooden 
(Middle,  used  in  flatting  glass  while  still  plastic,  as 
in  making  the  flat  liottoms  of  deenntirrs,  etc. 

2.  An  instrument  of  play,  haWng  a  liandle  and  a 
flat  surface,  or  palm,  formed  of  a  hoop,  and  stn*tched 
parchment  covers.  It  Ls  used  in  playing  shuttle- 
cock. 

Bat'tle»ment.  {ArchUcdure.)  An  o]K*n  or  in- 
terru]>t('(i  {utnipet  on  the  roof  of  a  building.  A  i>ard- 
jK't  with  embrasures. 

Bauge.  {Fabric.)  A  French  fabric  made  with 
threat  I  .spun  upon  coars**  wool. 

Bavin.  A  fagot  of  brushwood,  sometimes  used 
as  a  faM'ine. 

Baw'sin.  leather  made  from  sheep-skin.  (Fr. 
bisttm:.) 

Bay.  1.  {ArdiVerturc.)  One  of  the  lights  or 
comi>artmi'nts  l)etwei*n  mullion  and  mullion  in  the 
great  windows  of  the  ]K>intril  style. 

2.  K  Ci\  rjtcntnf. )  A  portion  of  a  com  iK)und  or  framed 
flo4)r  includetl  b«»tween  two  ginlers,  or  a  girder  and 
the  wall. 

a.  A  case-l>ay  is  between  two  ginlers. 

b.  A  Uiil-btiif  is  formed  of  common  joists,  where 
one  end  of  each  is  framed  into  a  girder  and  the  other 
rests  on  a  wall. 

c.  A  jjortion  of  a  wall  includtnl  l»etwc*en  pilasters 
or  lmttn»sses,  or  of  a  ceiling  Wtween  the  beams  of 
the  jKinels. 

3.  The  tenn  is  also  us*'d  in  a  compound  form  :  — 

a.  A  1hi;i  of  phi.strriihj :  l)«'tw«HMi  two  screeds  which 
n*gulate  the  working  of  th«*  float. 

b.  A  bftif  of  nmfiinf;  the  small  rafters  and  th<*ir 
su[»iM>rting  purlins  U'twtH'U  two  princiiuil  rafters. 

c.  A  bffi  ofjoist.t :  the  joists  b«'twfen  two  binding- 
joists,  or  lH*twt'en  two  ginh-rs  in  a  fmmed  floor. 

Iftitf-biif  in  a  kini ;  a  su'l'-fHUf  on  shiplioanl. 

4.  {Ship.)  That  part  on  each  sidi*  N'tween  dcM-ks 
of  a  man-i>f-war  which  lies  fum'anl  of  th<'  butts. 

r».  \Hrithji$uj.)     The  iM>rti(m  Ivtween  two  piers. 

6.  {Minimj.)  The  space  bet wim'u  two  frames  in  a 
galler>'. 

7.  \HitdniuHc  Engincrrinij.)  a.  The  head  of  a 
lock. 

b.  A  com|»artment  containing  water  for  a  wheel, 
as  a  for*-btfff. 

Bay-boit.    One  with  a  ItarlN'il  i«hank. 

Bay'o-net.     A  pii^n-ing  w»'a|H>n,  tixable  on  tin*  ^ 
muz/le-end  of  a  tin'-arm.    Thf  v  wi-n*  ori«nnallv  made 
at  Hayoniit*,  in  France,  in  the  latter  half  of  thi's«*vrn-  i 
t('<'nth    centur\',   and    u^il    by  that    nation  in  the 
Nctlifrlands  in  1».»47.     The  M-faiM>n  was  intriMhici'd  ' 
intt»  the  Kn«;li«%h  army  in  1»572,  and  um'^I  at  Killif- 
i-ninkie,  in  INrthsliin',  whi*n*  ih«*  forces  of  William 
of  Orange,  riiniman«Ii'<l  l»v  Mackav,  wrw  drft-aleil  bv 
thi>M*  <if  .Tainrs  II..  under  the  tumniand  of  ifnuiani, 
of  < 'IuvitIiouv,',  1i?m»  ;  and  alM>  at  the  Umle  of  Mar- 
sagli.i,  Ml':i,  "  with  great  success  against  the  enemy,  . 


unpre|)ared  for  the  encounter  with  so  formidafak  a 
novelty." 

The'first  known  bayonet  was  a  kind  d  \au^  ixA 
slender  rapier,  with  a  wooden  handle,  or  ping,  whirl 
was  inserted  into  the  muzzle  of  the  mui»k«ft.  iVii- 
ous  to  this  it  had  been  customary  to  diiitnhutr  mst- 
keteers  among  the  pikenien,  the  two  nnituallr  <ip- 
porting  an<l  assisting  each  other.  The  aljuve-naw^l 
arrangement  for  fixing  the  bayonet  do**  not  j*-^ 
to  have  prevailed  long,  ami  was  s*x)n  »ui*T»rd^i  st 
a  slotted  socket  on  the  lower  |ttrt  of  tur  ba>uort. 
which  blipiNfd  over  tlie  muzzle  of  the  ninrtkrt  ani 
was  held  in  position  by  a  stud  on  the  faarrvL  The 
ring-l)ayonet  was  introduce«l  in  1693,  and  the  sorket- 
bayonet  in  1703.  This  form  continued  in  imp  for 
about  150  years,  an  annular  claap  and  screw  bdi| 
adde<l  about  1842  in  the  United  SUten  ■erricv. 

The  "  sword  "  bayonet  b  soeuis  to  he  of  very  rectal 
origin,  having  been  first  recognized  in  the  Vailed 


'^L. 


Fig.  0OS. 


0=^ 


States  army  in  18r>6.  Its  utility  as  a  weapon  it  trt 
questionable.  It  is  bidieved  that  this  foirn  of  bavo- 
net  was  hrst  introduced  in  the  French  service  anMOf^ 
the  Chasseurs  de  Vineennea,  who  used  it  in  Algiers 
in  the  Crimean  campaign  of  1854  -  55,  and  the  Ital- 
ian war  of  1859. 

It  is  secun>d  to  the  rifle  hy  a  ring  in  the  guard  and 
a  Bpring-catch  in  the  hilt. 

The  saic-binfftnft,  having  a  sword  edge  and  a  a« 
back,  is  now  l»eing  ieMni  for  the  Hritiidi  arau.  TV 
s})nd€-b*njonet  haa  also  its  advocates,  it  beinj?  inteodrd 
to  enable  the  soldier  to  intrench  his  poution.  Th^ 
tendency  si>ems  to  l>e  to  l)eat  their  speare  iuto  tin*- 
els  and  their  swonls  iuto  pnining-sawa,  but  the  peare- 
able  intention  is  not  ap|Mirent.  See  iNTKENCHlsca 
Tools. 

The  liayonet-blade  is  forged  under  a  trip-hsmiMr, 
after  which  it  is  rolled  to  a  proper  form  hj  sets  «f 
rollers  adjusttnl  to  give  it  tne  required  shape  sad 
taper.  The  socket  is  then  forge<1,  and  the  two  por- 
tions weldeil  together.  It  is  next  twice  avagra  hy 
the  "drop,"  then  ground  and  polished  ;  the  fomcr 
on  a  stone,  and  the  latter  on  wheels  bound  vitk 
leather  and  coven^d  with  emery.  The  baTooet  is 
rigidly  gngtil,  and  then  tested  by  Weight  and  bj  blow 
to  dctenniiie  its  s^mndness  and  temper. 

Bay'o-net-clasp.  A  movable  ring  of  metal  sa^ 
rounding  t  he  so<>ket  of  a  Iwyonet,  in  order  to  strmgtbta 
the  socket  ami  render  the  bayonet  less  easily  drtsch- 
able. 

Bay'o-net-joint.  A  peculiar  form  of  ooapKnit 
in  which  one  cinnilar  piece,  having  a  slot  longitudi- 
nal for  {lart  of  its  length  and  transverse  the  mMia- 
dcr,  is  slwveil  over  another.  The  interior  piece  it 
piYividetl  with  a  stud  which  enters  the  slot,  snd,  \n 
turning,  the  two  ]iarts  become  locked  so  m  tb  pre* 
vent  withdniwal  bv  a  longitudinal  movement. 

Bay'o-net  Soab'bard.  The  sheath  in  which  the 
Utvunet  is  jilaceii.  It  has  a  Kwip  at  its  npner  put, 
called  the  fn^t,  tlirrmgh  which  tlie  waist-helt  pMtea 

Bay-ataU.  \/htiidimj.\  A  fixed  seat  witUa  s 
winilow-iUM'iiiiig. 

Bay-win'dow.    {BHiMinft.)     A  fow^winiaw ; 

one  pn>je>  ting  fn)m  the  gi>neral  surface  of  the 
It   i>  usually  of  >«enii-iK)lygonal  shape, 
semicircular  or  semi-elliptical. 
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Bay-  Window. 

Bdel-lom'e-ter.  A  cupping-glass  to  which  are 
attached  an  exhausting  syringe  and  a  scarificator. 

Bea'oon.  A  structure  erected  for  the  purpose  of 
assisting  navigation  by  pointing  out  those  dangers 
which ,  owing  to  the  difficulty  and  expense  tliat  would 
attend  the  placing  of  moi'e  efficient  marks  to  serve 
by  night  as  well  as  hy  day,  are  necessarily  left  with- 
out lights,  or  which,  fi*om  the  peculiarity  of  their 
position  in  passages  too  intricate  for  navigation  by 
night,  are  considered  sufficiently  indicated  by  day- 
marks  alone.  They  are  generally  placed  on  rocks  or 
hanks  only  which  are  dry  at  some  period  of  the  tide. 
On  rocks  in  exposed  situations  beacons  are  sometimes 
of  squared  masonry,  firmly  joggled  together  ;  but  in 
situations  difficult  of  access,  and  where  an  uncom- 
pleted structure  of  masonry  could  not  be  safely  left 
exposed  to  the  storms  of  winter,  an  ojien  framework 
of  iron,  firmly  tnissed,  braced,  and  secured  to  the 
rock,  is  preferable.  In  less  exposed  situations,  where 
the  bottom  is  of  rock,  gravel,  or  hard  sand,  a  conical 
beacon,  composed  of  iron  plates  and  partially  filled 
with  concrete,  is  sometimes  employed. 

In  a  comprehensive  sense,  a  lighthouse  is  a  beacon  ; 
but  the  term  technically  refers  to  day  marks,  or  to 
night  marks  where  cressets  are  employed. 

A  sonorific  beacon^  so  called,  is  one  provided  with 
an  apparatus  for  sounding  an  alarm.     See  Foo- 

ALAK.M. 

Bead.  1.  (Carpentry.)  A  small  salient  molding 
of  semicircular  section. 

a.  Cock-bead. 

b.  Quirk-bead, 
e.  Bead-butt. 

d.  Bead-flush. 

e,  DmiMe-quirked  bead. 

A  small  globular  ornament,  often  oc- 
curring inva  long  series,  forming  a  band 
or  molding. 

The  strip  on  a  sash-frame  which  forms 
a  guide  for  the  sash.     The  beads  are 
,    known  as  the  inside,  outside,  and  part- 
i*^  ing  beads. 

2.  {Bookbinding.)  A  roll  on  the  head- 
band of  a  book. 

8.  The  proof  of  spirit,  consisting  in 
the  appearance  of  the  rising  bubbles. 

4.  A  perforated  piece  of  glass,  metal, 
or  other  material,  adapted  to  be  stning 
in  a  Reries,  and  used  for  the  purpose  of  ornament  or 
in  devotion.     This  latter  use  came  from  Asia  to  Eu- 
rope and  from  the  latter  to  America. 

Glass  beads  originated  with  the  Egyptians,  —  at 
least,  such  are  the  indications.  One,  in  the  posses- 
sion of  Captain  Henvey,  has  a  hieroglyphic  inscrip- 
tion which  shows  its  date  to  be  about  1500  B.  c. 
Glass  bugles  and  beads  for  necklaces  were  much  used 
by  the  Egyptians,  and  for  a  sort  of  netsvork  in  the 
nrammy-wrappings. 

Beaas  strung  in  chaplets  have  long  been  in  use  for 
devotional  puq^oses  among  Eastern  nations,  and  are 
worn  by  the  Chinese  and  Tartar  Buddhists,  as  well 
as  by  the  Turks  and  other  Mohammedan  nations. 
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The  Chinese  rosary  is  composed  of  108  beads  of  stones 
and  coral,  which  are  sometimes  as  large  as  pigeon's 
eggs.  The  use  of  beads  in  the  Christian  Church  is 
01  great  antiquity.  St.  Augustine  mentions  them 
A.  D.  366.  Peter  the  Hermit  had  a  series  of  55 
beads.  Dominic  de  Guzman,  A.  D.  1202,  intro- 
duced the  rosary  of  15  large  and  150  small  beads. 
Beads  were  used  by  the  Druids  in  the  time  of 
Cffisar. 

Beads  are  made  of  a  great  variety  of  materials  : 
gold,  diamond,  amber,  pearl,  coral,  jet,  garnet,  crys- 
tal, steel,  paste,  wood,  glass,  etc.,  much  the  greater 
proportion,  however,  being  of  the  latter  material. 
The  manufacture  is  extensively  carried  on  at  differ- 
ent places  in  Europe,  that  of  each  place  being  char- 
acterized by  some  }^culiarity  in  the  style  or  manner 
of  manufacture.  Immense  numbers  are  made  at 
Birmingham,  certain  varieties  of  which  are  sold  by 
thousands  of  dozens  as  dolls'  eves. 

At  Murano,  near  Venice,  where  great  numbers  are 
made,  tubes  of  glass  of  various  col9rs  are  dmwn  out 
to'  a  great  lengtn  and  cut  into  very  small  pieces  of 
uniform  length,  which  are  then  put  in  a  heap  with 
a  mixture  of  sand  and  wood  ashes,  and  stirred  with 
a  spatula  until  the  cavities  become  filled.  The  mix- 
ture is  then  transferred  to  an  iron  pan  suspended 
over  a  moderate  fire,  and  stirred  until  the  cylindri- 
cal bits  of  glass  assume  a  smooth  rounded  forni.  (See 
Bead-furnace.)  "When  removed  from  the  fire,  and 
their  bores  cleaned  out,  they  constitute  beads. 

A  very  beautiful  and  costly  sort  of  beads  are  made 
in  imitation  of  pearls,  from  which  the  best  qualities 
differ  so  slightly  in  appearance  as  to  requii-e  an  ex- 
pert to  detect  the  aitference.  The  bead  is  blown 
into  a  thin  bulb,  and  the  pearly  apiiearance  produced 
by  pouring  into  it  a  mixture  of  liquid  ammonia  mixed 
witn  the  white  matter  from  the  scales  of  certain  kinds 
of  fish,  as  the  bleak.  The  pearl  matter  is  prepared 
by  removing  the  scales  from  the  lower  part  of  the 
fish,  washing  them,  and  soaking  them  in  water  until 
the  pearly  film  falls  off  and  forms  a  sedime'nt  in  the 
bottom  of  the  vessel ;  this  is  dissolved  in  liquid  am- 
monia and  injected  into  the  beads,  so  as  to  form  a 
thin  coating  inside  ;  after  which  the  better  kinds 
have  melted  white  wax  poured  in,  rendering  them 
much  more  durable.  Artificial  pearls  were  invented 
by  a  Frenchman  named  Jaquin,  m  the  time  of  Cath- 
erine de  Medicis,  and  are  principally  manufactured 
in  the  department  of  the  Seme,  where  great  improve- 
ments have  been  made  in  the  art ;  such  as  giving 
irregular  forms  to  the  large  bulbs,  to  increase  their 
resemblance  to  pearls,  and  exposing  them  for  a  short 
time  to  the  vapor  of  hydrofluoric  acid,  so  as  to  re- 
move the  glassy  appearance  of  the  exterior  coating. 
Mucilage  of  gum-arabic  is  also  used  instead  of  wax, 
which  increases  the  translucency,  and  is  not  liable  to 
be  melted  by  heat. 

Beads  of  agate,  camelian,  and  allied  stones  are 
made  in  British  India  by  breaking  the  stones  into 
pieces  of  the  required  size,  and  chipping  them  with 
a  hammer  until  rounded.  They  are  then  fixed  in 
wooden  clams,  and  partially  polished  by  rubbing  on 
a  coaree,  hard  stone,  after  which  thev  are  similarly 
treated  by  being  rubbed  on  a  board  covered  vrith. 
emer}'  and  lac.  The  i>olishing  process  is  completed 
by  placing  a  large  number  of  them  in  a  leathern  bag 
partially  filled  with  emery-dust  and  a  fine  powder 
derived  from  the  stones  themselves  in  drilling,  and 
rolling  the  bag  backwards  and  forwards  for  some  ten 
or  fifteen  days  by  means  of  a  thong  passing  around  it 
and  operated  by  two  men  seated  at  tne  oppasite  sides 
of  a  I'oom.  The  holes  are  afterwaixl  drilled  with  a 
steel  drill  tipped  with  diamond  dust. 

Bead  and  Butt  (Carpentry.)  Framing  in  which 
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the  [nneli  are  IIuhIi,  liavinK  brR<lii  stuck  or  run  upoD 
■   the  tH-o  BdgKS.     K«  r.  Fig.  eO.'i. 

Bo»d  uid  Qulzk.  A  head  iturk  on  the  edge  of 
•  laeou  of  Btuir  HuhIi  with  its  aurfH.'e.     See  6,  Fig.  605. 

B»ftd-butt  and  Square-work.  (Curprafrif.} 
Fiwnini!  witli  b<'ad  and  biilt  on  one  side  and  wiuara 
oil  the  other  ;  iiimi  iti  doom. 

B«Bd'ed  Wiro.  An  omnmental  wire  having 
globular  mlaiTiMii.'iit!!  "t  regular  intervals. 

Bead'ed-work  Lathe.    See   Milled   Wuuk  ; 

Baad-j^lMOa.  [(llaM.)  A  furnace  in  which 
gla.sa  beadi  aru  rounded  after  the  cylinders  have 
Ill-en  cut  to  the  [>n>per  lenfftha.  The  l*ok  of  the 
furnace  it  hoi  >  ate|>,  into  which  the  point  of  the 
axia  t  of  the  druin  K,  iu  which  the  beadi  are  placed. 
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3.  {CarjitHtry.)  The  crooked  (ttd  of  Uw  MdbK 
of  a  cariieiiter'a  bencb. 

4.  \Porging.)  a.  The  point  of  an  annL  Tin 
Aorn.     The  beak-iron  or  bkt-in>t  ia  all  hak. 

ft.  A  toe-clip  or  a  honie'i  ahoe  tunicd  ap  apiM 
the  hoof. 

5.  {XaMicai.)  n.  A  tam,  ]iikr,  or  To^mm  oa  i^ 
stem  of  a  veaael  to  ran  down  an  otiponent. 

ft.  The  |iait  uf  a  ship  fonanl  of  the  stem  and  t^ 
porting  the  figure- head. 

e,  {Vhtmioil.)  The  loMnim  of  an  alembic  «hiM 
condui-ta  the  i-aiior  to  the  wonii. 

7.  One  uf  the  jatra  of  a  furcepa  or  plicrt,  namril 
after  sonic  real  or  fancied  reseniiUnee  t«  the  ]i» 
trudiiig  faeUI  organ ;  as,  — 

Ifairt'i-bill  forceps.  Aouatf-Hoac  plien. 

A'arroiE-beak  forceji*.         Crant't-bi/t  lumia. 

Loiig-tuM  pliers.  Cnne't-bill  forre]*. 

S  {Qai  Fttlittg.)  A  gas-bumer  with  one  rfob^ 
aniooth  hole  ^ii  of  an  inch  in  diameter. 

Beak«r  {Glaa.\  An  open-mouthed  thin  dta 
rtsael  ha\  ivg  a  projecting  lip  for  pourinn ;  oiea  fat 
colitaiiimg  solutions  reijuiriug  heat,   etc.     ItnJKr- 

Beak'-lMad  BMm.    {SkifhuUding,)    The  ki- 

gest  beam  m  a  ship. 

Bsak  Ing-joiiit.  The  joint  formed  by  the  aiiti- 
ing  of  Heierel  heading-joints  in  one  eonliiiDed  lint, 
whi  I]  IS  bOUKtiuies  the  cane  in  Hoon  and  doon. 

Beak-l  ron.  1.  {Shat-inm  WorlingA  Bmt, 
Btri    BteL  irun,  Sidum.     An  anTil  vith  a  la«| 
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til  innerted.  ThiM  and  the  hook  I,  suapeniled  from 
the  upl<er  projecting  part  .V,  serve  as  sup|iorts  for 
the  drum  in  its  inclined  )ioHilion.  The  heat  ia  nuin- 
Liiiied  at  a  point  sulTieieTit  to  soften,  but  not  to  melt, 
the  beaila.  and  the  rounddl  furm  is  imparted  to  them 
by  rotating  the  <lruni  by  mi-ans  of  the  handle  S. 
'Baftd-loom,  (If'rrtrinj/.)  Agauie-loominwhich 
lieadii  an'  sirniig  u]ion  the  threails,  the  intenectiona 
•it  the  threiuU  Iwing  accu[iied  by  the  be.idsi. 

Be«d-pl«ll«.  {Cnrpralnj.)  A  molding-plane  of 
a  semi-i-ylindric  contour,  |[pnerally  uned  in  sticking 
■  niulding  of  the  aanie  name  on  the  edge  or  nn  the 
sid<'  closi^  to  the  arria.  A  set  consists  uf  nine  planes, 
each  working  a  lialf-round  of  given  mdius, 

B«ad-tooL  (H'uoil-turitiiiii.)  A  tool  for  liim- 
iiig  convex  inuldiligs.  Its  end  has  a  neniicircular 
or  other  cun-eil  furni,  with  a  hhaqi  ediii'  eorreapoiid- 
ing  tu  the  contour  >if  the  beril  deMriil. 

Beak.  1.  (^rrhifflitr.;)  A  bihhH  jiendent  fillet 
forniiiig  a  channel  liehind,  to  jiri-vent  water  from 
running  down  the  lower  U-d  of  the  loniice. 

it.  {.ShiinrriflMiHti.t  Tlie  roatnilii  or  I'tow  of  a 
ithip.  Hmpiis  in  Mid  to  have  aililrd  it  to  the  an- 
ci<'ut  galleVN.      It  U  now  n-vived  in  the  nin. 

More  teehnii'slly  ii{ii-ak<ng,  a  [wrt  of  (he  iihi]>  Iv- 
fore  the  forer'iiHtle,  fastened  tu  the  stem  and  supjiorteil 
by  the  nisin  knee. 


tieak  adapted  to  reach  the  interior  mrfbcea  of  ikrl- 

n.  A  tool  with  a  long  beak,  nsed  for  rmiiMling  sm> 
tions  of  stove-pipe,  large  tin-plate  ware,  etc.  It* 
tang  ia  aej  in  a  Wjuare  socket  in  the  bench. 

ft.   A  tool  with  a  shorter  and  cylindrical  beak. 

c.  A  tool  with  two  beaka.  which  act  ns  Matm  m 
anvils  ill  the  interior  of  ware,  diOeiently  |>t«Mfll(d. 

d.  A  conical  beak,  intended  to  be  gTasf(d  in  a 
rise,     A  stake. 

a.  The  horn  of  an  anvil. 

Beale-Ufbt.  An  atsand  bnmrr,  in  which  tk 
flsine  is  fed  with  air  under  preaaure,  rinng  thm^ 
the  ci'ntral  aj-crture.     Iiamed  after  ita  inTCBtar.* 

BsaitL  A  straight  piece  of  wood  or  iroa  ia  tk 
fcBiiie  uf  a  structure,  usually  occupying  a  idatiTt^ 
elevated,  horizontal,  and  tranaverae  poaition  :  aa  IM 
bfnmi  of  a  ship  that  sujipurt  the  deck  (wwitif  tbi 
sides  alnve  the  keel,  the  tpnt  of  the  Tnael> ;  Ik 
'•rniiM  of  a  house  or  bam,  stretehing  acroa  i^  nl 
sutitKjttrd  by  the  side  n  nlla  or  JMrts. 

Relative  sin-,  chunieter,  pontion,  i 

have '  '*■ '  ■-  ■--  — '-■  -  ■ 

lar 


the  word  to  be  siiplie ^        _ 

machine  or  tool,  whether  potted  {m\,ym- 


nal«l  (i),  or  fixed  (c). 
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a.  The  poised  beam  of  a  balance,  to  whose  respec- 
tive ends  the  scales  are  attached.  In  the. Roman 
balance  or  steelyard,  the  beam  is  not  radically  eaui- 
poised,  but  one  end  h  longer  than  the  other,  so  tnat 
a  smaller  weight  on  one  end  shall  counterbalance  a 
larger  on  the  other  in  calculated  proportions,  as  in 

4iiany  counter  scales  and  all  platform  scales.  The 
larger  descriptions  of  the  latter  have  combinations  of 
beams  or  levers.        , 

b.  The  working  or  walking  beam  of  a  steam-engine, 
which  is  poised  at  its  mid-length,  and  sustains  at  its 
respective  ends  the  connecting-rod  to  the  slide  of  the 
piston-rod,  aud  the  pitman  which  drives  the  crank 
of  the  paddle-wheel  shaft.  In  the  Cornish  pumping- 
engine,  in  place  of  the  pitman,  is  attached  tne  pump- 
roa.  This  oscillating  piece  is  usually  called  a  beam^ 
and  such  an  engine  is  sometimes  called  a  beam-en.- 
gme.    See  also  Side-beam  Engine. 

e.  The  straight,  cylindrical,  horizontal  bars  in  a 
loom,  on  which  the  yam  and  fabric  are  wound,  called 
the  yam-beam  and  the  cloth-beam  respectively. 

1.  (Building.)  Specific  denominations  have  been 
conferred  upon  beams  in  framed  structures  of  wood. 

a.   Tie-beam;  one  uniting  the  ends  of  a  pair  of 
principal  rafters,  or  a  pair 
of  posts,  to  prevent  spread- 
ing or  diveigence. 

0.  Collar-beam;  a  hori- 
Bontalstmt  connecting  and 
bracing  two  opposite  raft- 
era. 

c  Dragon-beam;  apiece 
of  timber  to  receive  and 
support  the  foot  of  the 
hip-rafter. 

cL  Straining-beam;  one 
used  in  a  truss  or  frame  to 
confine  principal  parts  in 
place. 

e.  Oamber-beam;  ahori- 
lontal  beam  in  a  simple 
tpan,  whose  sill  has  two 
posts,  two  struts,  and  a 
eamber-beam  uniting  the 
tops  of  the  posts. 

A  beam  bent  or  built 
into  an  arched  shape  to 
support  a  sill  or  summer. 

f.  Hammer-beam;  a  tie- 
beam  procee<iing  from  the 
feet  or  a  pair  of  principal 
rafters,  but  having  its  mid- 
dle portion  removed ;  the 
ends  at  the  gap  are  stayed 
by  ribs  springing  from  cor- 
bels below,  and  support  other  ribs  which  spring  into 
an  arch. 

g.  Binding-beam;  a  tie-beam  which  binds  together 
pcMtions  of  a  frame. 

h,  Oirder-beam  ;  a  tie-beam. 

%,  Trusa-beam;  the  principal  horizontal  timbers 
of  a  tmss,  called  the  top  and  bottom  chords  and  from 
whieh  proceed  the  stays  and  braces  which  hold  and 
push  respectively,  so  to  speak,  and  confer  rigidity 
upon  the  frame. 

y.  Summer-beam  ;  a  central  floor  or  ceiling  timber, 
resting  at  its  ends  upon  the  walls  or  the  girders  of 
the  exterior  frame,  and  supporting  the  ends  of  the 
joints  which  are  notched  into  it. 

k»  Arched  beam ;  a  beam  bent,  cut,  or  built  into 
an  arched  form  to  support  a  structure.  See  Arched 
Beam. 

/.  A  buiit-beam  is  one  made  of  several  parts  scarfed 
or  strapped  together. 


m.  A  kerfed  beam  is  one  whose  under  side  has  a 
number  of  ti-ansverse  kerfs  penetrating  to  a  certain 
depth,  so  as  to  enable  the  oeam  to  be  bent.  See 
Arched  Beam. 

n.  Oround-beam  ;  a  sill  for  a  frame. 

0.  The  box-beam  is  a  form  of  girder  having  a 
double  webt  inclosing  a  box  or  cell.  (See  Girder.) 
It  is  usually  of  iron.     See  Figs.  216,  218. 

Fig.  608  represents  four  forms  of  beams  in  Eng- 
lish use. 

B  represents  a  girder  on  the  suspension  principle, 
the  wooden  girder  a  a  being  staved  by  the  tension-rods 
eeft  which  are  looped  over  the  cast-iron  toe-plates 
b  b.  At  points  one  third -of  their  length  from  cither 
end  the  rods  are  bolted  to  iron  cross-pieces  d  d,  which 
rest  against  blocks  c  e  beneath  the  beam. 

^  is  a  cast-iron  girder  with  a  wrought-iron  tie- 
bolt. 

The  next  beam  in  the  figure  shows  a  pair  of  par- 
allel girders  with  cast-iron  foot-plates  c,  embracing 
the  ends  of  each,  holding  them  at  their  distance,  and 
affording  points  of  attachment  for  the  suspension- 
rods  a  a,  which  are  secured  by  screw-nuts  to  the  iron 
saddle-pieces  d  d,  the  latter  being  connected  by  links  b. 
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Brams. 

The  lower  illustration  (Fig.  608)  is  a  combined 
wood  and  iron  girder,  used  to  support  a  laige  brew- 
ery-vat, weighing,  when  full,  about  100  tons. 

The  main  features  of  this  beam  consist  of  three 
cast-iron  plates  a  a  a,  whose  abutting  ends  rest 
against  cast-iron  blocks  c  e,  and  which  form  a  kind  of 
arch,  supported  by  a  bow  and  string  truss  g  g  d  d. 
The  ends  of  the  beams  rest  on  shoes  b  and  wall- 
plates  g. 

Mr.  Hodffkinson,  of  England,  is  said  to  have  de- 
termined the  tme  shape  of  a  cast-iron  beam,  as 
deduced  from  his  discovery  of  the  fact  that  the  resist- 
ance of  cast-iron  to  dii-ect  crushing  is  more  than  six 
times  its  resistance  to  tearing. 

It  consists  (1,  Fig.  609)  of  an  upper  flange  a,  web 
6,  and  lower  flange  c.  The  sectional  area  of  the  lower 
flange,  which  is  subiect  to  tension,  is  nearly  six  times 
that  of  the  upper  flange,  which  is  subjc^ct  to  chtkH- 
ing.     In  oixler  that  the  beam,  when  cast,  may  not  be 
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liatilu  to  iTock  from  nnn^tisl  cooling, 
the  tliickunwra  of  the  viTtical  web  at 
iti  upper  and  lower  edges  are  nearly 
njuHl  to  thoK  of  the  Huiigos  at  top 
niid  bottmn  iviipeutivply. 

Tlic  must  usual  aliaiM's  of  ca«t-iron 
beanu  are  sliuwu  in  tliu  viewa,  which 


1,  2.  DoHliIi'-T  lieanw. 
3.   Inverted  T  beoiu. 
1.  Truugh-(ih«ped  beam. 
Fig.  610  aliowH  a  nuinlxT  uf  forms 
of  NvutiuiiH  uf  fagots  lur  wrougbt-iruli 
beiuin,  thi'  iti-Im  and  llaiigrs   Iwiiig 
iwle  uit  (iC  [Jati'S  riveted  tugetlier, 
~  '  -u  iliHlKwd  OH  to  briliK  the  fibrous 
■!i  of  th     ■        ■   -     " 
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size  and  shape  to  bring  the  beam,  by  ncceMJTt  upn- 
stions,  to  the  shape  and  aile  teqairnl  in  the  fiuM 

2.  {SMpbHildinp.)    One  of  the  carrcd  t 

tlmbetB  of  a  veasef,  suppotting  >  deck. 


The  end  of  the 
is  boltnl  through 
the  futtocks  F, 
anditiiu|iiH.-rand 
lower  siiles  are 
secured  by  dow- 
eU  d  (f  lu  the, 
water-way  If-Hnd' 
shelf  S.     A  ver- 


beam  B  rents  od  ■  ihelf  S,  wieii 


J 


r 


niay    W    anhati- 

tuted  the  roui'ave  curve  shoim  in  dott* 

initrr-  imy  forms  a  tie  above  the  beam  i 

nyirtrliHy. 

F,  tranv>.  "«-  OS. 

0  P,  outside  ' 
planking.                                               W 

1  P,    inside   ,  "  ' 
]ilanking. 

B,  deck  beam. 

1}  /',   deck 
plaukinK- 

>4,  shelf  to  which  the  bram 
end  a  cwkt-.!. 

ir.  thick  water-way. 

1^,  thhi  B-ater-wav. 

B  S,  bindiiifi  stnike  or  let- 
ting-down  titmke. 

A',  forkcl  iron  knee. 

Uottrd  linen  xhinFthel 

A  iniiiMhip-UiiM  is  a  sliip'a  deck-beam  ■boM  tk* 

.Vn  ortop-bram ;  a  Ivam  of  the  lover  deck,  or  vhor 
one  wouM  be  were  it  Isid. 

3.  (.Virii/ini/.)  CI.  A  fender-heaiD  ia  the  incKBid 
beam  of  an  iw-bn-aker,  shoil  with  iron.  A  bea* 
to  pnitect  a  ipiny  or  jetty  by  receiTing  the  infMCl 
of  the  vessels  alnngsiile. 

ft.  Tlie  shaai-  of  sn  anchor  from  one  of  wboaa  ttii 
theortiMdiviTiie,  andwhoar  other  end  paMo  thlM^ 
the  stoi'k,  or  eonviTwdy. 

c.  ThewidthofavesBelucalledherbTeadtharbfaB. 

4.  [H'rnriagA  a.  The  roller  on  which  the  ]«■ 
is  wound,  and  from  which  it  ia  U  qf  ••  Um  weaiif 
propvwes.     The  j(«ir«.imiii. 

b.  The  ndliT  on  whieh  thcprndaare  WMBdtv* 
lalr-vp  motion  na  the  weaving  inngri  mt.%,  Tfct 
eh'th-htni.i,  or  brenst-liPtdi. 

5.  U:-ilr.m.l  KH^iarfring.)  The  tritf-ittM  b  a 
crow- piece  i>u]ipi>rti-<l  by  the  frame  of  tbe  trv^  nd 
sustaining  the  car-biidv  in  aueh  mannrr  tbat  a  «(• 
tain  hil.ml  motion  and  njiy  ii  altowed. 

«.  ('-wrrv.iij,  rtr.)  the  board  om  «Uch  ■  lifc 
is  plii'ed  to  be  unhninii,  Urudt,  or  dlanrf  hf  tti 
knives  ndiiptri]  to  thow  pneeMea. 

Til.-  uMhHin«;,.h<;,m  is  a  eviindfiia]  table  on  4U 
th<-  liiden  fnnn  the  lime-pit  are  placed  wUle  tk  Ut 
is  acrajwd  off. 
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BEAN-HARVESTER. 


The  striking-heani  is  a  cylindrical  horse  on  which 
the  hides  are  occasionally  scraped  by  a  triangular 
steel  knife,  during  the  time  they  are  drying  after 
removal  from  the  tanning-liquor. 

The  airrier*8  beam  is  an  inclined  post  over  which 
the  hide  is  stretched  to  be  shaved  Dy  the  curriers 
knife. 

The  currier's  beam  in  a  slanting  position  is  shown 
in  the  ancient  paintings  of  Kounia,  Thebes. 

7.  Swipe-beam  ;  the  counterpoise  lever  of  a  draw- 
bridge. 

8.  The  oscillating  lever  of  a  steam-engine.  A 
working-beam  or  side-lever. 

9 .  The  main  piece  in  the  frame  of  a  plow  to  which 
the  handles,  clevis,  and  standard  are  attached. 

10.  The  straight  working-edge  of  the  stoc]jC  of  a 
square  or  bevel. 

11.  The  bar  on  which  slide  the  sockets  carrying 
the  points,  pencil,  or  pen,  of  a  beajn-compass. 

12.  The  pole  or  tongue  of  a  carriage  {not 
miich  iised).  q 

Beam-board.    The  platform  of  a  steel- 
yard or  balance. 

Beam-oen'ter.     (Steam-Engine. )     The 
pin  on  which  the  working-beam  vibrates. 

Beam-com'pass.    Sometimes  called  a  ^ 
trammel.      An  instrument    for  describing  ^ 


The  yam-threads  are  laid  uniformly  in  the  order 
in  which  they  were  placed  in  the  warping-mill  by 
means  of  a  separator  or  ravel^  which  consists  of  a 
number  of  pieces  of  cane  fixed  to  a  rail  of  wood,  so 
as  to  resemble  a  rake.  The  threads  pass  between  the 
teeth,  and  the  yam  is  spread  on  tiie  beam  to  the 
required  width. 

2.  {Leather.)  The  operation  of  working  hides 
with  a  slicker  over  a  beam. 

Beam'ing-ma-chine'.  (Leather.)  One  in  which 
hides  supported  on  a  sliding  or  rolling  caiiiage  are 

Fig.  614. 


Fig  618. 


Beam-  Compass. 

large  circles.  It  has  a  beam  or  rod,  and  two  sliding 
sockets  which  carry  the  steel  point  and  the  pencil 
or  pen  points.  Set-screws  on  the  sockets  hold  them 
to  their  places  on  the  beam. 

Beam-en'gine.  {Steam-Engine.)  An  engine 
with  an  oscillating  beam,  to  whose  resi)cctive  ends 
the  connecting-rod  from  the  piston  and  the  pitman 
from  the  crank  are  attached. 

In  the  Cornish  engine  the  connecting-rod  is  at  one 
end  and  the  pump-rod  at  the  other  end. 

To  avoid  the  elevation  of  the  working-beam,  so 
common  in  our  Atlantic  and  Eastern  river  steamers, 
the  side-lever  engine  has  been  invented.  This  brinp 
the  engine  into  more  compact  form,  throws*  the  weight 
nearer  to  the  keel,  and  places  the  engine  below  the 
water-line  in  some  cases,  —  an  especial  advantage  in 
war-vessels.  See  Side-beam  Engine  ;  Marine 
Steam-engine  ;  Lever-enoine. 

The  old  atmospheric  engine  of  Newcomen  was  a 
beam-ensine,  and  he  is  justly  regarded  as  the  in- 
ventor of  the  working  or  walking  baim.  (See  Steam- 
XNOINB ;  Atmospheric-enoine.)  The  pump-rod  and 
the  piston  were  suspended  by  flexible  connections 
from  arcs  on  the  ends  of  the  working-beam.  When 
Watt  came  to  the  work,  he  devised  the  parallel  mo- 
tion as  a  means  of  communicating  a  vertical  motion 
to  a  rod  from  a  point  on  a  beam  which  oscillated  in 
an  arc. 

Hoani  fllT'lng;  (Afaaonnj.)  Filling-in  courses 
of  brick  or  stone  between  the  ends  of  beams  or  joists 
where  tiiey  rest  upon  a  wall. 

Beam'llll^  1.  (Weaving,)  The  operation  of 
winding  the  yam  upon  the  beam  of  a  loom. 


Seaming- Maehine. 

operated  upon  by  a  pendulous  slicking-tool  which 
has  a  vibratory  motion.  The  motion  of  the  carriage 
brings  difl*erent  parts  of  the  leather  under  the  influ- 
ence of  the  tool. 

In  the  illustration,  the  leather  is  supported  on  a 
rotatable  tablet  k  resting  on  a  carriage  o  o,  which 
mns  back  and  forth  on  rails.  The  tablet  k  is  verti- 
cally adjustable  by  means  of  the  treadle  p  b.  The 
beaming-tool  /  is  brought  in  contact  with  the  leather 
or  raised  therefrom  by  means  of  the  eccentric-rods  g 
and  rml  A,  which  are  moved  as  required  by  means 
of  the  wheels  b  c. 

Beam-knife.  The  two-handled  knife  used  by 
curriers  to  shave  hides  when  they  are  stretched  over 
the  beam. .  See  Currier's  Knife. 

Beam-line.  {Shipwrighting.)  The  Une  indicat- 
ing the  intersection  of  the  top  of  the  beams  with  the 
frames. 

Bean-har've8t-er.  (Agriculture.)  A  machine 
for  cutting  bean-haulm  and  placing  the  vines  in  wind- 
row, cocks,  or  in  a  receptacle  of  the  traveling  ma- 
chine. 

Tliere  are  several  forms  :  —  . 

A  hand-puller,  having  a  long  row  of  teeth  to  catch, 
and  a  movable  clamp  which  comes  down  upon  the 
teeth  to  grip,  the  vines. 

A  machine  vni\\  a  broad,  flat  oblique  share  which 
cuts  the  roots  beneath  the  surface,  followed  by  lift- 
ing-bars which  raise,  and  a  rake  which  collects,  the 
vines  in  a  bunch.  By  oscillating  the  rake,  the  bunch 
is  dumped  upon  the  ground. 

A  plow  wnich  cuts  the  vines  below  the  surface, 
and  lifting  and  directing  rods  which  conduct  them 
to  a  box  on  the  machine. 

A  two-wheeled  machine,  having  a  rotating  wheel 
with  claws  which  catch,  lift,  and  then  deposit  the 
vines  in  a  box  on  the  machine,  whence  they  are 
dumped  in  cocks. 

A  machine  with  a  pair  of  nearly  horizontal  toothed 
wheels  rotating  in  apposition,  so  as  to  grasp  the  vines 
at  the  ground  surface  and  lift  them  so  that  they  may 
be  grasped  by  a  traveling  elevator-belt,  which  depos- 
its them  in  the  box  of  the  machine. 

A  wheeled  machine  in  which  the  pullers  H  are 
guided  in  and  out  of  a  hollow  cylinder  by  a  cam- 
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friiiile  j^,  so  as  to  catch  the  haulm,  lift  it,  and  carry 
it  upward  aud  over,  and  then,  by  retraction  of  the 

ng.  616. 


ric.eu. 


Mungrr's  Bean- Harvester 

puller-arms,  leave  the  vines  ui**''^  ^^*®  platform  E  on 
the  rear  of  the  frame  A.  The  pullers  rest  upon 
springs  S  inside  the  cylinder,  and  are  projected  by 
the  same  in  tlie  intervals  of  their  retraction  by  the 
eam-guide. 

A  form  of  inacliine  which  follows  the  row  of  plants, 
and  in  which  the  rotating  puller-wheel  has  a  contin- 
uous series  of  pairs  of  clamps,  which  close  as  they 
come  over  the  row,  grasp  and  lift  the  vines,  and  then 
open  to  de^tosit  them  in  a  chute  which  carries  them 
to  a  transversely  moving  apron  which  deposits  them. 

A  machine  (Fig.  616)  liaving  L-shaped  cutters, 
which  sever  the  Tines  below   the   surface  of  the 

Fig.  616. 


Roster's  Beart'lfarvtster 


ground,  from  which  they  are  raised  by  a  trailing 
tievice,  consisting  of  diverging  prongs,  and  left  upon 
the  surface  of  the  ground. 

Bean-miU.  {Husbandry.)  A  mill  for  splitting 
beans.  V^A  in  England  in  pn*j»aring  them  for 
horse -feed. 

rig.  617. 
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A  mill  for  grinding  beans  to  meal. 
Bean-shdler.    A  machine   for  remoTioc  tW 

hulhf  from  beans.  In  the  ezAmf^,  the  pm  u* 
fed  by  an  endless  apron  c  longitndinallj,  and  nt 
by  the  serrated  wheels  t ;  the  toothed  rollcn  B  B 
then  carry  off  the  hulls,  allowing  the  aeed  to  drop 
into  the.receptacle. 

Bean-shot.  {Metallurgy.)  Copper  in  gruu 
Produced  by  pouring  the  melted  copper  into  vttfr. 

Bear,  (ifctal'  working, ) 
1.  A  |x)rtable  punching-ma- 
chine  for  iron  plates.  A 
puTiching-btar. 

2.  {Aauiical.)  A  heavy 
block  shod  with  matting, 
and  used  to  scrub  the  decks. 

Beard.  1.  {Carpeniry.) 
Tlie  sharp  etlge  of  a  board. 

2.  (A'ut^iM^.)  The  hook 
at  the  extremity  of  a  needle 
in  a  knitting-machine,  which 
retains  the  yam. 

3.  The  barb  of  an  arrow 
or  fish-hook. 

4.  {Agriculture.)  The 
awn  of  grain,  as  of  barley, 
which  is  removed  by  hum- 
mel ing. 

5.  {Printing.)  The  part 
of  the  type  between  the 
shoulder  of  the  shank  and 
the  face. 

6.  {Locks,)    A  spring-piece  on  the  hack  of  a  Imk- 

bolt  of  a  common  kiad. 
to  hold  with  a  moder- 
ate preasnre  in  eitkfr 
of  its  podtiona,  sad 
prcTent  its  rattliag  ia 
itaffoides. 

Bearding.  {Skif- 
wrighting.)  a.  A  brr- 
elinff  or  ronndii^ ;  at 
of  tne  adiaccnt  paiti 
of  the  rudder  and  Am* 
]HMit,  to  give  the  far- 
mer a  graOer  na|^  of 
motion  without  jib- 
ming  against  the  lat- 
ter. 

h.   The  cnrriag  tH 
the  dead-wood  to  nit 
the  shape  of  the  ship^s  body. 

Beard'ing-llne.  {Ski^Udiwa.)  The  traee  of 
the  inner  surface  of  the  ship's  skin  apon  the  ked, 
stem,  and  stern-post. 

Bear'er.  Anything  used  by  way  of  siqipQit  ta 
another  weight. 

1.  {Carpentry,)  a,  A  member  cmplojed  to  ORJ 
other  portions,  as  joists  used  in  aupportii^  lead  §tH 
or  short  pieces  to  support  gutters. 

b.  A  bearing -partition  is  one  that  mpyuiti  a  i 
ture  above. 

!      2.  {Engineering.)   Bearing-pien  and 
,  art*  supporting  structures. 

8.  {Lath4:.)  Tliat  part  of  the  lathe  whkb 
the  puppets. 

4.  {FHmnee. )    A  supporting  bar  hrnftl  tit 
bars  of  a  furnace. 

5.  ( JfiV/. )    The  hounnga  or  aiandmrd$  of  a 
mill,  in  which  the  gudgeons  of  the  rollcn 

G.  {Printing.)     a.  Type  or  fumituitt 
.  to  |)rote<-t  the  face  of  the  type  in  priatii^  or 
I  typing. 
i     b.  The  overlay  or  frisket  sheet. 


-.IK3K 


J 
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7.  {Uutie.)  In  an  organ,  one  of  the  thin  jiiecsB 
of  hird  wood  fastened  to  the  upper  side  of  a  aouiid- 
board,  to  form  guides  for  the  register- alidea  which 
commnad  the  openings  in  the  top  of  it  wind-chest 
leading  to  the  pijies  of  the  separftte  systems  of  pipes 
which  form  »£upj.     See  STOP  ;  Obqak. 

Bvai'lng.  1,  {Arekitt^nn.)  a.  The  span  of  n 
beam  between  its  points  of  support. 

6.  The  bearivg  at  the  ends  or  wallsuppmi  is  the 
length  of  the  rest  on  the  wall  or  ]ner. 

2.  {Madiiiierg.)  a.  The  portion  of  an  axle  or 
■halt  in  contact  with  its  collar  or  boxing. 

b.  Tile  poKion  of  the  support  on  wbiuh  the  gud- 
geon rests  and  rotates. 

3.  IVeAicte.)  One  of  the  pieces  supporting  the 
frunework  of  a  carriage  and  resting  on  the  aile. 

4.  (RaiiTond  Engintering.)  One  of  the  chairs  sup- 
porting the  framework  of  a  railroad  car  or  trDL-k,  and 
resting  on  the  journal  of  the  axle,  outside  of  the 

One  mode  of  lessening  the  frictiou  of  journal -beor- 

tng    consists 

Fig.  619.  of 


BEATER-PRESS 


d  pounds  for 

itively  soft  ground,  not  over 


le  twentieth 


hinds  the  head,  t 


When  standing  in 
one  fifth  of  the  above 

The  diameter  should  not  be  less  than  oi 
of  the  length.  If  rocks  are  expected  to  be  met  with, 
the  |ioint  eboutd  be  shod  with  iron  ;  such  shoe  may 
hundredththe  weight  of  (he  pile.  An  iron  hoop 
'  '  '  ■  pifvent  spreading.  It  is  driven 
by  B  fJLE-DitivEK  (n-hich  see).     See  also  Bikoikg- 

ENCINE  ;   MUNKKV-EKGINE  ;    PlLE-SAW.  etc 

Bsu'lne-rein.  {Saddlery.)  The  rtin  which 
belongs  to  the  bridle,  and  which  is  attached  to  the 
bit  and  looped  over  the  check-hook  in  carringe-har- 
ne«s,  and  over  the  hames  in  ivagon -harness. 

BearlagB.  ISkxpv^ghting.)  The  widest  part  of 
a  vessel  below  the  plank-shear.  The  line  of  flotation 
of  the  loaded  vessel  when  trimmed. 

Beat'er.  1.  [AgrietiUure.)  The  stiiking  portion 
of  a  thrashing-machine  or  other  mill  which  acts  by 
percussion. 

a.  (CoMon,  e(c.)    a.  A  scutcher. 

b.  A  blade  used  in  breaking  Sax  or  hemp. 

8.  {n^mving.)  The /n(Ae  or  to«CTt  of  a  loom  for 
driving  the  mft  into  the  thcd,  compacting  the  fab- 

i.  A  hatter's  mallet. 

5.  {KytiUvig-iiiachijie.)  Another  name  for  the 
Jack  (which  see). 

Beat'er-preu.  For  baling.  One  in  which  the 
bale  is  inade  by  beating  it  into  smaller  bulk  ;  or, 
which  is  more  usual,  in  which  the  bale  is  packed  by 
beating,  and  finally  solidified  by  direct  and  main- 
tained pressure. 

In  the  example  (Fig.  B20),  the  beater  is  lifted  by 
means  of  its  logple-iinks  and  jircssnre.arms  C  C,  the 
latter  draning  inward  to  avoid  contact  in  raising, 
and  the  anns  become  sockets  for  the  ends  of  the  tog- 
gles L  L,  when  the  beater  becomes  the  follower  of  the 

The  fulcrunis  of  the  toggles  are  formed  by  the 
ends  of  the  pivoted  rods  A  A,  which  gradually  as- 
sume verticality  as  the  enter  ends  of  the  toggle- 


Aiul-fiiaiirK  WhiOi. 

tcni  rotating  on  their  axes, 

ing,   also  revolve  aronnd 
tbe  common  axis,  namely, 
the  axle  of  the  carnage 
g  is  a  plate  having  radial 
■lota  in  which  the  rollers  c  are  joumaled 
In  this  case  thb  bearings  r  ^  arc  rollen, 
not  wheels,  as  the  weight  i-i  not  imposed 
upon  the  ailes  of  the  wheels,  but  on  their 
surfaces.      Sep  also  STEP. 

Baarlns  BiD'aa<«l«.  {Na<uia,l.)  A 
small  binnacle  on  the  fife-mil,  in  the  cen- 
ter and  forward  part  of  the  pi>op. 

Bsarlng-nsak.  The  j^irt  which  revolves 
within  the  pedestal  brasses,  and  supports  the 
veigbt  or  strain.     The  journal  of  a  shaft. 

Bmr'tngT^e.        (Hyd,-auli      "     ' 
ing.)     A  pile  driven  as  R  pillt 
■apetstructure. 

When  driven  till  they  reach  a  firm  sub- 


BEATING.  2 

IrTct*  L  Mctad,  when  the  rope  /  is  tif{hti-nei].   This 
U  Hnt  ■  btaltf  aiiil  tlii'ii  >  I'^lt  prc». 

Ill  olbrr  mm  ihf  motivr-jiower  in  {ilkceil  ■  itory 
hrlow  thi'  fluiir  of  thr  liani,  Irniu  wlieni-e  the  hay  u 
i.-h>r||«l  into  the  |imu-)iux.  Tlie  ilntt  aninial  >t- 
tni^hnl  to  the  itwrrii  nitativ  the  capsUn,  whirh  is 
niwie  efljctive  either  lo  rai«  the  bmtcr  or  to  move 
Ihr  tofoileB  whith 

Baat'lnt    Tbc 

v.'r  into  l<'*f.    Si-v<l 


the  nx/thii' 

B«Mt1ils-«it'slii«.  1.  (niwr-nua-iNj.l  A  mi- 
chiue  huvingniTtiilviiigcyiiiiiJiTiiirith  cuttenoprr- 
■tin);  itpiimt  m  ronrsTe  tiniilul;  arinnl,  to  cut  ngs 
into  atuff  fnr  paper-jiulji. 

Tail  or  niiiR!  of  lavh  cn;pn<«  ixv  employed  :  » 
muA^r  opentra  ecBtwIv  u|"in  the  ituff;  ■  >nuAcr 
COmpieU^  the  vork.  The  (in>t  brinjfs  tlie  materiBl 
to  half -^t^lf.  in  vhivh  i-omlilion  it  ia  blewhtd  ; 
henre  ariw  th^  tirrn*  STirr-ENoist,  Half-ktiff 
En<;ink  (which  aee). 

2.  tCWfoH  .ViiitM/adurt.)  The  machine  in  whi<-h 
cotton  or  other  liber  is  beaten  to  riil  it  of  ilust,  anil 
to  looiien  it  w  that  it  may  make  a  bnl  suitable  for 
farth'T  <i»'ratiui)H  in  tuurw.     See  Fig.  AOl. 

Bwtt'utg-OMiohlDe'.  I'ViH,  (ic.)  A  machine 
in  which  tlir  )«]e-ci>tii>[i  is  ii|H'neil  and  laoaennl  out 
' '  it  df  the  dirt  and  trash,  and  deliver  '' 
rely  Inose  bal.  The 
I  and  namn:  trulj 
Itiiprr,  teutcJKr,  etc.      See  Cirr 

B^'t^.  (>'>iAru-.)   A  heary, millci)  woolen  cloth 

BMTcr'tMn.  {Fitbrie.)  a.  A  cotton  twilled 
onoib  in  wbii'h  (lie  wnip  ia  drawn  nj>  into  loop*, 
nirminn  a  pile.  Tlibi  is  left  oiu-ut,  which  distin- 
ftniiiheH  the  fabric  from  vrlTct,  in  which  the  pile  is 
mt. 

*.  A  strong  r.ilt.io  twillrd  efoii  for  men's  wear. 
Il  in  a  k:nd  of  anicxilh  fiulian  nbom  after  bring  dyed. 
If  ahnni  Wfon'  dv-iiig,  it  U  •■alW  molrskin. 

B«-OMM'.     <\i"ili.'il.)     A  large  Spaninh  twat. 

BectM.  ( H-/III..H.,.,  )  A  t<«l  fur  grabbing  a  mt 
wlifii  it  hiix  briL-i'ii  in  Die  Inre. 

Beok.  A  VHt  or  vrvud  lurd  in  a  dye-liouar.  A 
rfif.'-Arri'i'iiiitniiii  BilveiiiK  MilutioD  ;  a  snip-jrri;  con- 
tains ii.i:i|^»ii.h.     Sei-  Hii'K. 

Beok'cL  ^X■lulifll^  A  bracket,  poi-ket,  loop, 
or  »>!■'  lo  hcilil  smr*.  ropra,  I'lc,  in  iKMtion,  to 
previ'iit  their  Nwavilig  about  or  Iving  armitid  loose. 

fi«d.  1.  (.If'uiHry.)  II.  Tliii  line  of  tlie  direc- 
tion of  the  naliiral  strata  uf  nloni-ii  in  the  quarry. 

b.  The  hariionial  <iuiraiv  of  an  luhlaror  Iwilding- 
stone  worknl  for  ImililinK  or  in  position  ;  the  rmpe<-- 
live  surfai-es  ari'  the  iiwifr  and  Ininr  bnla.  Thi' 
■tone  should  lie  horizontally,  ai  it  laid  in  the  iiuarrv. 

r.  The  nurfai'e  of  a  TOUiMoir,  reiirmented  hy  tfie 
abreuvoir.  Tliat  surfare  of  a  <]Uaiii  in  un  arch  which  ' 
abata  niniii  aiKilhcr  iiuoin  <ir  a  skew-liai-k,  i 

J.  A  courw  of  .ton.-!!  or  liricks  in  a  wall. 

r.  The  lower  surfai'u  nf  a  brlvk.  shingle,  alate,  at 

f.  The  plB.-e  preiiin-<l  for  the  rrrction  of  ■  wall ; 
thp  plaiv  in  whirh  u  hhx'k  or  lirick  is  laid. 

g.  \  layer  of  liydiaulic  mortar  on  the  eitrailoa  of 

3.  (Ani/imy  ^in'aeeriHa.)  The  foiimUtion  of  a 
inadway  \  in  a  railway,  that  part  on  wliii'h  the  tie* 
iiiimeOiatety  rmi,  includinic  the  ballasting. 

3,  (ifiMAiHcri/.t  n.  The  fouTiilaliun-iiieoe  of  a 
nkchine  or  engine,  aa  the  btd-flnU  tj  a  steam- 


Si'; 


poiKlun^B 
agrtudO^- 


dnils,  etc. 

b.  Thssbcaisof  a  taraug-kthatowhUtkp^ 
2>cti  are  attached. 

r.  The  lower  die  of  a  pancUni 

d.  The  lower  atone  r'  -  -'-^- 

e.  The  uble  of  a  p 
work  is  dogged. 

I.  Tile  wuuden  bhwk  oat  of  whkk  aic  balbnJ 
tlw  raortan  in  which  iha  materials  for  gonpawd* 
are  oumpounded. 

5.  |AAt>nrr^f»  .>    a.   T\u  cradle  ef  a  lUp  m 
the  stocks. 
b.  The  part  of  a  bowsprit  haTuig  tba  g 

0.  {fiar^tntry.)    The  rarfaM  In  a 
which  the  plane-iron  is  sopported. 

7.    {Priaiitig.)     The  platform  ct  ■ 
on  aliii'h  a  form  is  laid. 

».  ( frni^wn*.)    a.  A  franc  for 
of  ordnance,  more  raprdally  a  mortar  i  aa^  a  ai 

b.  Tlie  hollowed  placeinagnB-atockvUehM 
IbeUm't. 

e.  (r<rAic/ct.)  The  box,  boilj,  or  CMWa^if 
ceptacle  of  a  vehicle. 

10.  (Jfisiii;.)    A  seam  or bcninatal  tcIb  tiwm. 

II.  \lJamtM\e.)     An  article  ef  farnltMn  M  alMf 

Gooae-Ceather  heda  and  pillova  vn»  fartredBMllr 

the  Komans  during  the  goveniiDeBt  of  tha  C 

Thev  were  importnl  from  ^Jpt. 
England  bj  the  returning  CnuMT 

Besides  [eathrra,  many  other  M 
and  sre  still  used  tor  beds ;  i 
es,  hair,  corn-shucks,  moaa, 
en  hhreda,  curled). 

Among  primitlre  nations  tfce  Aiam  nt  wlU  hMli 
hare  been  much  employed,  and  of  tbw  ««•  tta 
beds  of  the  nnrient  Britons  at  the  ttat  nT  Omi^ 
Roman  ccoqaeron  ai«  Hid  li  In* 


Uun 


IniuT 


t  them  the 


-ial. 


The  beds  of  the  Greeks  « 
and  ability.  The  poor  wrapped  MwatlTTM  «  nft 
an<l  Uid  on  straw  or  weeds,  with  B  UHct  at  mB 
under  his  lies.l  In  cold  weather  AccMkfaavai 
a<l<l<il.  Til.-  rirher  had  blankeU  awl  Im  I 
When  he  ui.dmsed,  he  added  a  U 
rvlled  hinwlr  up  in  his  bed-dothta. 

Itedateads  were  an  afteithoa^  and  ■*(■  Om 
we  find  that  the  occupants  awaddkd  thMHtm  li 
the   blankets.      They  did  not  aBdml^^  It  ^ 

Can,   how  to  make  a  pajtMnUp  ■■Ikv  iC  fc— 
d-clothes  of  genetuna  art*  oorwi^  a  pik    ■■ 
Hf.usteaii. 

Air-beds  were  known  srrnal 
made  ol  fabric  rendered  air^^ 
The  annexed  cut  is  from  the  Bnt 
Vegetius,  A.  D.  IGIl,  and 
reiNuing  on  one  in  time  of 
tiun  bv  bellows  ■      " 


4   iM   IM. 

■  ihNL    m 


TnalMBtnlH«|%l*| 


givei 
lal»i 


of  the 


of  the  water  bid,  which 
the  purpose  tif  •ii|ipuninp  iha 
iiin|ualily  ot  i.mauT*,  thus 

CUrk,  in  ISia,  uid  iU,:\at 
the  matter  b}  euatrlhotl^ 


Bad-bot'tom.  A  device  attached  to  a  bedstead 
on  vhich  the  bed  inim«dlate1y  rents.  The  object  t 
be  attained  ia  t«  secure  EiifBcJeiit  strength  with 
-certain  degree  ot  elasticity,  ami  for  this  purpose 
nMny'  coatrivancen  have  been  devised,  among  the 
best  known  of  which  is  probably  the  old-fashioned 
"Backing"  bottom,  having  eyelet-holes  around  its 
UUif^n,  through  which  a  rope  wus  inssed  for  secur- 
ing It  to  pegs  on  the  bedstead.  Another  common 
arrangement  is  merely  s  series  nf  slnts  passing  from 
aide  to  side  and  resting  in  notches  on  the  rails. 

The  framework  in  tlie  accompanying  cut  is  made 
rram  the  aticki  of  the  palm-branch  ;  so  says  Wilkiii- 


n,  the  lougitudinal  spring-slats  are  curved  over  at 
the  ends  and  attached  to  tlie  cross-bare. 

b.  the  slat-ends  rest  on  springs  whose  lower  coiIb 
rest  on  lugs  with  shanks  which  sci-ew  into  the  rail. 
has  spring-bars  B  and 


d  has   spnng-pieces  inserted  obliquely  i: 


d  spindles,  spring  supported. 


slat. 


I  the 


/  has  spirel  springs  betwe 


■on.  It,  and  other  structures  similarly  made,  are 
known  by  the  general  name  of  in/fnsa  The  bed- 
stead of  palm  branches,  called  a  bait  and  mentioned 
by  Porphyry  was  probabh  of  this  kind  It  proba- 
bly formed  the  hodv  of  some  of  the  conihes  and  ot- 
tomans represented  in  the  aniiiiit  paintings  on  the 
EgyptUn  tombs  The  bed  bottoms  made  in  this 
way  are  usually  7  hy  SJ  feet  and  from  1  to  2  feet 
in  bight 

In  Fig   623  are  shown  several  vaneties,  some  in 
*M^n  and  others  in  elevation 


The  alxive  is  a  mere  Hample  of  hun- 
dreds of  varieties.     Woven  wire  fabric 
or  rattan  is  the  best  in  warm  weather. 
Bed-oloUi«a  Claap.    A  device  for 
■tT]    preventing  the  accidental  displacement 
_^^r;  of  bed-clothes  ;  as,  for  instance,  a  pair 
of  pivoted  jaws  kept  closed  by  a  spiral 
-'~"~      spring  and  fastem-d  to  the  bedstead. 

Bed'cUng.  The  seat  on  which  a 
boiler  or  other  structure  rests.  Sec 
Bed. 

Bed'ding -atone.      {Bricklayiiu/.t 
A  marble  slab,  accurately  level,  on  whicU 
the  nibbed  side  of  a  brick  is  tested  to 
prove  the  truth  of  its  face. 
Bede.    A  udiier's  pickaxe. 
Bed-lathe.    The  usual  form  of  lathe,  in  which 
the  puppets  nn4Test  are  supported  upon  two  paral- 
lel and  horizontnl  beams  or  shears. 

Bad-mold'iug.  A  collective  term  for'  all  the 
moldings  beneath  the  corona  or  principal  pnyecting 
member  of  a  cornice,  which,  withoat  bed-moldiD^ 
would  appear  too  much  like  |i  nieiv  shelf. 

Bed-pan  (/)ontofic.)  A  convenience  for  the 
sick-room,  for  ttie  use  of  invalids  or  the  bedridden. 
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imIIovh wrrc lueil.  Thef verapforidcdiAhMftnl 
lhi<-k  wuolrn  blankcU  ud  ibMl^  Tlw  OihImhh 
uiglilKowna.  Th«  ilccping  ■inB^ncBti  if  th 
wvalthy  (irn-ks  aeem  to  h«Te  bnn  pod,  W  At 
AaUtii^snid  "tbe  Qreeki  do  not  knov  lMW»ait* 
n  comfortable  bnl," 


B  luigniSoart,  vd  Ik 

weary  climbnl  on  tu  them  by  itpp-bdden  «■  tk  «fn 
hiile  ;  the  othL-r  waa  clowd  bj  a  aidt-baHd.  1t« 
i>]vn  aide  waa  t^KHwia,  the  eUttd  fliOtiu  j  thehlkr 
for  Ihe  WKBkpr  vmael. 

Thn  mattirwira  or  beda  were  rtsSed  vitk  wodl  « 
fcathera. 

We  cannot  ipare  nxim  t«  dcKcib*  tha  gwyii 


»K»iil-eiijpin>. 

In  Bl,isiiv'«  portalile  engine,  the  rnginr  anil 
wnrkiiiK  nuichinrry  are  all  RtU>:heil  to  a  mntinuoUR 
hollow  imtl  bnl'plale  in  the  fi.nn  o(  a  cylin>ter.  The 
fei-t  for  this  U-J-JiUte  fit  into  «eaW  on  the  boiler,  so 
ai  to  W  rmKiTalile  therefrom  whi-n  rH|iiiretl.  The 
]irin>'i|ttl  olij'M.'t  i'  t<i  ]<ri'r<'iit  the  une<jual  F>)MilKlon 
of  the  boiler  anil  en|{itie  rmni  throviiiK  the  Utter  out 
aflrHf,  or  Trnni  ntniliiiig  the  jointH  ot  the  former. 

B*d'*te«d.  A  jiieee  of  luniiture  suii)ioTting  a 
iiiattn-Hs  iir  tail. 

HnlaleaJs  weTi'  i-omninn  in  l^'Iit  aliil  among  Ihe 
later  (SnvkiL  Th<-y  were  only  uw^l.  however,  hy  thi' 
ireitlthier  I'liwini.  Haoy  iwnate  InUlmU  are  lijin-.  ; 
M-ntiil  iu  ibe  toniha  at  vuriuus  iiartii  along  tbe  nvrr  ! 
Nil.-. 

AmonK  the  earlier  notices  i»  the  iron  beiiateail  of 
f>)c  kind  "f  llaahan  ;  it  mu  niur  ciiliita  long  and 
f.iurbniadiDi'ul.  iii.  111.  Thii  H»adn)ite<irora  raan 
twelv.-  feet  high.    The  Rat>l>iiii,'al  wrilen  have  rxn- 

viiri)  Ibrir  Ingi-nnity  upon  Dg.  and  their  high<-«t 
flight  mnfemi  a  beiliiteail,  the  lit^t  mention  of  tlie 
artiele  in  tbrir  i-hronii-lei.  l{a)<)>i  Hrn-Sflmrhnly  — 
we  mii'ly  v(>uileniii>  -  i-ay^  that  I>k  lived  Ivfotv  the 
HwhI,  Blul  wan  HI  tall  tliat  the  cater  did  not  rvach 
his  kiiPTK,  anil  mi  he  iraih-<1  through.  KM'aiiiiig  thii 
deHtrurtion.  \if  aftiTWjrdii  tumil  up  iw  KIteirr  of 
IhmaM'U:!,  Atimhani'ii  wrvnnt,  .Vbraham  waa  of  a 
size  njual  t.i  71  onlinaiy  nii-ii,  but  "-aa  no  mati'h  for , 
Klies-r,  exii-|>l  in  wnldiiig.  which  he  rnul-l  do  most  < 

Imifuunillv.  .\-i  he  wan  Idowing  M|i  <^  one  d*v,  Ihe 
■Iter  tnnnhlnl  wi  vi<>h-ntly  an  hi  jerk  •ml  a  •fouhle 
tiiuth,  whieh  the  [latrian'l)  iniiiverte.)  int..  an  ivoiy 
Inlstrad.  It  <n>»  j^ulBlily  •'•rioiiH.  and  mi  Abiaham 
nvr>l  nlT  the  fangn  in  liring  thiin  to  a  length  for 
h«i>,  ami  i>boTe1e<I  out  the  hole  *■  a«  to  hoM  a  few 
caiDi-l-lowl't  of  Ktraw.  Abritlwm  B|i|iearn  ti>  have 
■liwktl]ieil  him,  or  <lg  ivn  nwav,  and  again  a|ii>vni 
■     kit1.-.1hin>. 

It  tlie  aliove  in  only  tn- 
ditiun.hut  MVHthat  hehinwlf  chaiwl  a  hR-  into  the 
bnlkiv  4iin-i>-ine  ..f  the  defunct,  and    follott.'.l  it 

thnv  niilea  without  lindinfc  Inn  roe  or  tt nil  of  the 

hile.  llr  hn-unn-  tin-.l  and  n-tnmeil  di»^ni<t»|.  A 
hiwf  -  -  Ume. 

The  heilatewN  i.f  the  lu\uri<ins  V,i,,-Vi  hiul  four 
ralU,  legH,  slntl"  to  siimiort  the  mkUnw.  a  heii<l- 
Unnl,  and  tunn'tfirii"!  u  f.«t-biMnl.  Thev  wi'n'  roo'le 
of  wilid  niajilM  .<r  UiwirxI  :  «>nietimi-H  veneen-<l  with 
ciMllier  Bo-1,  ton.iL'.e.nhrll,  or  ivory.  They  hibl 
omnniental  fe.-t,  MHIH-Iinini  of  silver. ' 

The  iniiltti-uwaiinf  linen,  woolen  dotli,  or  leather, 
■■uui  ituffiil  with  itraw  or  wool.     Kouixl  and  wiiure 


The  bed,  or  rather  bedatMd,  of  Wan,  IdlBtfclil 
by  S1iake«pMre,  i*  atill  in  eiiateDce,  and  k  to  It 
iwrti  at  one  of  the  inna  in  that  rilUp.  It  b  tnlw 
feet  Kjuare.  Many  innnrations  have  !>••■  Had*  M 
the  old-raahioni-<l  four-jiort  bMUtoHL  TiMt  fciaw 
aa  the  rour-potter  waa,  howerer,  ptwldad  with  itm 
hi)^  ]ioatJi  and  a  teater,  formii^  vitfc  tke  eaMim, 
B  complete  canopy  by  whkh  the  alMpM;  If  m  A» 
pooed,  could  be  fnlly  pmtected  apiut  ItaA  rir,  ■•< 
enjoy  the  pleaiuti!  of  brrUhing  ••  Titiatad  aa  ataM- 
phvre  ai  he  pleased. 

)t  waa  formerly  the  general  [nctiM  !•  Bak*  ttr 
bnl-bottoni  uf   cuarae  canna,  haTJiw    l/alit 
aloni;  ils  edgra,  through  which  a  eoca  «aa  f 
and  theni-e  over  pina  in  the  ridi 
tail*,  whit-h  inpiivrteil  the  bed-b 
ini-nt  admitting  of  being  taced  n 
urml.     or  late,  varioua  anang" 
)irFvai!ed.     8ee  BEn-anron. 

Many  improvpiiKntn  have  aloo  hern  Madr  fi  At' 
manner  of  putting  the  parti  togatbcr,  »  thrt  fc 
bedstead  can  lie  net  Up  and  taken  dawB  wUkfm^ 
facility. 


the  a--™ 

Bad'atead^aa 


toF^aadCnia 
DttoM,  thaannM. 
n|>  wm  tight  m  I*. 
nraU  «r  tlato  lad 


.^f  the  hedjMal,  \ 

loi'knl  toother  or  icadilr  dalai 
ire  many  Tarietiea ; 


BEDSTEAD-KEY.  2( 

acrewB  on  the  rails  and  screw-aocketa  in  the  posts, 
dovetail  tenons  on  the  ends  of  the  rails  and  slots  or 
sockets  in  the  ]<osta,  etc. 

Bed'BteBd-k«jr.     See  Bf.dstbad-wkkn'ch. 

Bed'sMad-wrenoh.  A  erauk-wrench  employed 
in  turning  the  holts  which  secure  the  rails  to  the 
posts  of  bedateails.  A  niit  is  inserted  at  a  Interal 
mortise  in  the  rail,  so  us  to  present  ita  sperture  in 
the  path  of  the  screw-bolt,  which  is  rotated  by  the 
wrench.  A  tenon  on  the  end  of  the  rail  hts  into 
•  mortise  in  the  face  of  the  post. 

Another  farm  couibine.H  sockets  of  various  sizes  and 


bowt 


r  stationary  mill-st 

mills,'     ■ 


othe 

I  the  runner.  In  some  mills' 
■min.  the  stones  are  driven  in  contrary  directions. 
The  term  bed-si/me,  in  such  cases,  loses  iia  signih- 
cwicc,  and  it  becomes  the  runner  or  the  lower  nm- 
■Ktr  respectively. 

BadWay.  (Mining.)  An  appearance  of  strati- 
fication, or   nearly  horizontal   line  of  marking  in 

Bae.  INaiiliail.)  One  of  the  pieces  of  plank 
bolted  to  the  outer  end  of  the  jib-boom  to  reeve  the 
foretop-mast  stays  through. 

Be«-blook.  (A'aulical.)  One  of  the  blocks  of 
hanl  wood  bolted  to  the  sides  of  the  boH~aprit-heBd, 
for  reeving  the  foretop-mast  stays  through. 

Be»-f«eder.  {Iliubaadry.)  A  device  for  feed- 
ing hees  in  bad  weather  or  protracted  winters.  For 
the  materials  oS  the  food,  see  I.atigstroth  or  other 
apiarists.  The  mode  is  usually  a  smsit  perforated 
piece  of  board  which  floats  on  the  liquid  food. 

BAA^a'ml-ga-tor.  (Htabandrg.)  A  blower  for 
driving  a  smudge  into  a  hive  to  expel  the  bees,  or 
compel  them  to  retire  to  a  certain  part  of  the  hive, 
while  honey  is  removed,  or  the  hive  examined  and 
cleaned.  Fumigation  is  also  used  to  |iai-tially  para- 
lyze the  bees  while  the  swarm  is  being  parted. 

Bee'blTe.  {HvAandry.)  A  box,  crate,  basket, 
or  hollow  log  in  which  bees  are  kept  for  tha  sake  of 
their  honey.  In  the  old  scripture  and  classic  Isnds 
tbey  lived,  and  yet  live,  in  tne  clefis  of  the  rocks. 
They  are  new-comers  to  this  heinisphere,  and  with 
us  live  in  a  wild  state  in  Ijollow  trees.  In  Califor- 
nia, it  is  Haid,  they  have  taken  to  the  clifls.  A 
aawed-off  section  of  a  hollow  log  is  known  in  the 
.  West  and  South  as  a  gum,  possibly  from  the  use  of 
a  log  of  the  gum-tree  for  that  purpose.  Whether 
for  a  beehive  or  a  curb  for  a  spring  it  bears  that 
name ;  and  the  gum-wood  is  only  common  in  sojuc 
localities,  whereas  the  name  ia  univeraal. 

Hybla  and  Hymettus  are  classic  bee-ground.  Eu- 
melus  of  Corinth  wrote  a  jioem  on  beea  741  n.  c. 
There  are  enumcratcil  292  species  of  the  apis  irenua. 
The  honey-bee  was  introduced  by  the  Engli) 

Boston,  1670,  and  is  spreading  over  the  eon 

The  men  were  lately  alive  wlio  professed  to  recollect 
the  time  when  the  swarms  lirat  made  their  appear- 
ance on  the  west  side  of  the  Mississippi.  They  are 
nid  to  keep  a  little  in  advance  of  civ  dual  ion.  Hu- 
ber  wrote  on  bees  in  179li,  and  the  bee -anatomists 
and  physiologists  arc  but  bis  followers. 

Samson  found  a  swann  of  bees  in  the  land  that 
flowed  with  milk  and  honey.  Honey  was  prohiliited 
as  an  offenng  on  the  altar  under  the  Lcvitical  taw, 
but  its  first-rruits  were  presented  for  the  use  of  the 
priests.     (Lev.  ii.  11,  12.) 

Honey  woa  a  favorite  article  of  food  in  ancient 
Tgyft,  but  the  tombs  are  silent  as  to  the  treatment 
of  the  bees, 

Varro  (50  B.  u.)  recommends  that  hives  be  made 
of  basket-work,  wood,  bark,  hollow  trees,  pottery,  or 


3  BEEHIVE. 

reeds,  and  be  contractible  according  to  the  size  of 
the  swarm.  He  recommends  a  jiane  of  trauaparent 
stone  ( lapis  ipecutans),  so  as  to  enable  the  apiarian 
to  see  the  bees  at  work. 

Sallost  recommends  coik  ;  a  very  good  sugges- 
tion. They  are  yet  made  of  cork  in  some  parts  of 
Southern  Europe  ;  the  wood  being  removed,  leaves 
the  cork-hark  as  a  cylinder.  In  (Ircece  and  Turkey 
earthenware  hives  are  in  common  use.  The  ancient 
English  hives  weiv  baskets  of  un^iceled  willows. 

Beehives  made  of  helical  coils  of  twisted  si 


Pepys  thus 

beehivea :  - 

"After  din-  SBmr  Snkivt. 

ner  to  Mr,  Ev- 
elyn's ;  he  being  abroad,  we  walked  in  his  garden  ; 
and  a  lovely,  noble  ground  he  hath  indeed  [Sayes 
Court].  And,  among  other  rarities,  a  hive  of  beea  ; 
so  as,  being  hived  in  glaaa,  you  may  see  the  bees 
making  their  honey  and  combs  mighty  pleasantly." 
—  Pepys't  Diary,  April,  1665, 

Movable  comb-hives  were  invented  in  1792.  In 
their  present  form  and  adaptation  they  are  consid- 
ered the  invention  of  Langstroth. 

In  some  countries  it  is  usual  to  carry  bees  from 
place  to  place  in  their  hives  for  climige  of  pasture. 
This  practice  is  extensively  carried  on  in  Egypt, 
where  great  numbers  of  hives  are  often  transported 
on  boats  from  place  to  place  along  the  Nile,  accord- 
ing to  the  succession  of  flowers  in  diifeient  districts. 
An  analogous  custom  of  transporting  bees  from  one 
locality  to  another,  for  similar  reasons,  has  long 
been  prevalent  in  Persia,  Asia  Minor,  and  Greece  ; 
and  in  Scotland,  during  the  season  when  the  heather 
is  in  bloom,  many  hives  are  annually  carried  to  the 
heaths  from  districts  not  in  their  immediale  vicinity. 

In  Poland,  the  bees  are  transported  in  large  colo- 
nies from  their  winter-quarters  to  their  summer  pas- 
lure,  and  back  again  when  the  weather  becomes 
inclement. 

The  objects  principally  held  in  view  in  the  mani- 
fold attempted  improvements  in  beehives  are  the 
prevention  of  the  access  of  moths  to  the  hive,  and 
the  separation  ot  the  portion  containing  the  ^lare 
honey  from  the  breeding  portion.  It  Is  also  desii'- 
able  that  perfect  ventilation  and  ready  access  to  any 
part  of  the  hive  should  be  attained,  and  that  there 
should  be  no  difliculty  in  removing  the  surplus  honey. 

These,  and  other  considerations  involvlDg  cheap- 
ness, have  been  the  subjects  of  improranente  almost 
innumerable. 
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BEKB-COObEB. 


Fiff.  62S  is  n  fair  iUiutntion  of  o 
ofhiv 


It  ix  RUspFnd«l 
by  cleats  on  the  sides. 
It  has  a  \tige  breedinf;- 
i: lumber  B,  a  gUsa  door, 
and  a  sloping  floor  to 
cniTy  off  dirt.  Aliove 
are  two  Klidiiig,  reinov- 
flblu  boxes  a  a  for  tlie 
abstraction  of  honey 
witbout  diaturbing  tlii? 
t-ont^'uta  of  the  main 
eluimU-r. 

Fig.    e29    ahowa   the 
arrangcni 


l>le 


box 


SmpriiUtl  BrMn. 


whose  sides 

abl<!   from    the  interior 

works.      The    ajiper    ae- 

riffl   of  combs  att  fat 
removal  of  honev. 

In     Fift.     630,     the 
liin)[t:d    top    aud    ai>arc 


ta  admit  of  being  HfUd  from  tlic  loirer  breeding, 
hive;  the  entrance 


totheloi  .  ... 
ivgulated  by  an  in- 
viTtible  bee  -  trap 
with  Bwina-bore, 
bv  which  the  size 
of    the    apertnres 

the  luttou  for  a 
moth -trap,  which 
may  lie  ojienrd  by 
droiiping  a  hinged 
lighting-board. 
Sectional  frames 
have  varving  gains 
on  their  different 
sided,  whieh,  bv 
itfi 


the    < 


^■slot. 


ihroufih  ur  im|ird-  i 

ing  the  passage  of  | 
the  workeni. 

Bee'tiiTAa. 
SfTatm-lD'dl* 
CB-tOT  for.  {11m- 

frciHcfry.)  An  ar-  . 
rnnt^meiit  for  de-  1 
terling  the  gatli-  | 
rriiig  of  a  swarm 
pivvious  to  thi>ir 
ilepiirtun-  in  qm-st 
of  othrr  hornet  and 


Beer.  A  fermented  infuaion  of  nMllcd  gnii,  to 
which  hops  is  usaally  added. 

The  teim  is  also  applied  to  beTci^n  made  ti  in- 
fusions of  roots  and  lierba. 

"  When  the  vine  wonld  not  grow  aod  be  fraitfil, 
Osiris  taught  the  iahabitanta  to  miks  driok  of  bar- 
lev,  little  inferior  in  strength  and  pleaaant  flavor  M 
wine  itiielf."  — DioiMscs  SicHLra  (60  b.  c). 

Hecataus,  in  hU  "  Detcription  of  the  World,'  n- 
fers  to  the  Egyptian  beer.  Sopbode*  and  .lEschyhB 
also.     The  latter,  — 


AthenxQS  says  that  Thracians  and  P 
of  barley-nine,  or  a  limilar  diink  made  troax  mUkt 
or  other  grain. 

"  FolyhiuadrsrribMtbe  palace  of  one  oftbrS^n- 
ish  kings  as  being  (fumished  with]  boge  silTet  lad 
gold  goblets  full  <rf  the  w' '-  -'  »— ■— - 


t  at  hariry.-. 


istotles 


,-s  that  w 


hut  that  of  barley  has  a  tendoiej  to  atnpcfy."  — 


I'er.    (Bracing.)    a.  A  large  ibsDai 
in  which  the  beer  is  czpoaed  to  the  H 


lallvi 


alight 


ing-liiyml, 
MtT^/r  Cani-Hirr.  rnngnl  as  to  i-auM- 

rrrtain  weight  of  niitlyinc  lift's  has  aivnmiilatril  uiwii 
it,  --this  briBg iheirhnbit  im-viiw-i to  tlight. 

Many  of  the  iiii|iniveni«its  in  hivrs  bavr  tiwvLiI 
refro'iiiv  to  jiri'Trnting  swarmiiip.  l>y  diiisii>n  of  llir 
inmati's  into  two  UhIii-s  with  room  for  <'\[ia)isioii  of 
f>i-h  )>.irlv.  Tlii'H  attein)>ts  tt>  antieiiqli'  or  •lefi'at 
the  natuiiil  in.'linati>ai^  of  itwe  little  l/yuifmiHti-ia 
arc  only  jMrtially  suoi-r^ul. 


BEER-FAUCET. 


nnd  escapes    in   jets 
tliruugh  the  beer  in 


I  n  anoclier  form  the 

1ias  ft  jacket 

1    ice- cooled 

'uter  circulates.  The 


Fig.  632  shows  a 
form  of  beer-cooler  in 
whjeh  tile  kegs  are 
kept  ill  a  refrigerator ; 
the  ice  being  in  the 
upper  elioinbei',  tlie 
ccxjIpJ  air  deacends 
by  aravity. 

Be«r-faD'oet. 
For  dminiiig  certnin 
descriptions  of  lieer  it 
is  desirable  to  foani  it, 
which  is  done,  when 
the  beer  has  not  life 
enough  of  its  own,  by 
means  of  a  piston 
which  ejects  air  along 
with  the  beer  into  the 
Biti-  CotUr.  glass  or  pitcher.     As 

the  piaUin  descends, 
I  ia  qected  at  the  central  aperture,  intxing  with 


Be'r.Faual. 

the  beer,  which  piisscs  out  at  the  annular  orifice 
around  the  air-Opeiiing. 

Beer-lloat  (DistiiHiuj.)  An  areometer  or  hy- 
drometer designed  to  ascertjiin  from  the  observed 
density  of  a  |^n-wnsh  the  possible  yield  of  spirit 
therefrom.  The  scale  of  the  instrument  is  graduated 
to  indicate  directly  at  the  standard  temperature  the 
percenb^ce  by  volnme  of  proof-spirits  that  the  mash 
will  yield,  provided  the  fermentation  proceeds  to  a 
point  where  its  density  is  equal  to  that  of  water. 

B«er-fonn'taln.  A  form  of  pump  used  in  draw- 
ing be#r  into  a  glass  for  iniinediate  cunsuniption.  It 
generally  consists  of  a  lever  mounted  in  nn  orna- 
mental stand,  and  connected  to  a  |>tston  in  a  pump 
wliich  raises  the  beer  from  the  cask  and  ejects  it  at 
the  fnacet  by  the  lever. 

B«ar-bop'per.  A  vat  or  beck  in  which  the  infu- 
■ou  of  hopa  is  mode,  to  be  added  to  the  wort. 


BEET-ROOT  SUGAR  MACHINERY. 


The  hoi>s  to  be  treated 
are  placed  upon  the  false 
bottom,  and  (he  liquor 
is  then  introduced,  and 
steam  let  into  the  lower 
com^rtment.  Pi^  are 
provided  for  drawtng  off 
the  liquid,  preventing  its 
overflow,  and  conducting 
the  aroma.  The  stirring 
device  is  removable,  to 
allow  the  false  bottom 
to  be  taken  out. 

Beer-ma-cIiiDe'.  A 
midline  consisting  of  a 
number  (say  three  to 
eight)  of  lift  or  force 
pumps,  which  connect 
with  as  many  casks  of  diffe 
liquor  in  a  cellar,  and  are  i 

liquor  is  drawn.      The  fs 


BetT  Jiopptr 


It  qualities  of  m«lt 
crated  by  oscillating 
I  counter  where  the 
_  _.  u-o  arranged  in  a  row 

sink  which  catches  the  drip.  The  aflair  is 
one  of  the  polished  appointments  or  a  bar-room. 

Baer-vat.  {Brttuvng.)  One  in  which  the  infO' 
sionof  the  malt  is  made,  constitutingthe  wort  orsweet 
utifermented  liquid,  which,  with  the  added  infusion 
of  hops  and  the  i-esulting  femieiitation,  becomes  beer. 

Bee'tax.  {AgricullHrt.)  An  instrument  for  par- 
ingturf. 

Bee'tlo.  1.  A  heavy  mallet  or  wooden  hammer 
used  in  driving  wedges,  solidifying  the  earth,  etc 
Also  cnlled  a  nuiii'.  The  handle  is  at  right  angles 
to  and  passes  through  the  head,  like  a  hammer;  and, 
like  the  latter,  receives  a  swinging  motion,  the  shoul- 
der being  the  center  of  vibnilion.  The  rammer,  on 
the  contrary,  receives  propnlsion  in  the  direction  of 
its  length,  as  the  pnvjor's  rammer,  the  ramrod,  etc. 

The  beetle  was  used  by  the  Greeks  to  bruise  olives 
at  the  press. 

The  pavior's  rammer  is  sometimes  made  so  largo 
as  to  be  operated  by  several  men.  Perhaps  it  was 
to  a  large  maul  that  FaUtalf  referred  :  — 


Z.  (CMon.)  The  hteUiiig-machine  formerly  used 
in  cotton-mills  consisted  of  a  long  series  of  vertical 
starojis,  lifted  consecutively  by  studs  set  spirally  on 
a  horizontal  rotating  shaft,  and  coming  down  upon 
the  cloth  as  it  was  wound  upon  a  roller  rotated  stowlr 
beneath.  The  action  is  siniilar  to  the  ore-staihps  M 
the  mines. 

Beeal»-l)«ad.    The  weight  or  monkey  of  a  pile- 

Beet-root  Su'gar  Ua-cblii'er-y.    The  process 

1.  H^ashing  the  i-oots  in  a  rotating  drum  of  latfas 
submerged  in  a  cistern  of  water. 

2.  Jiasping  to  a  pulp  by  a  hollow  studded  cylin- 
der, against  which  the  roots  are  pressed,  a  jet  of 
water  keeping  the  drum  clear  of  the  pulp. 

3.  Prosing  the  pulp  in  woolen  bags  in  a  hydrau- 
lic press  to  remove  the  saccharine  juice.  Pecrjuenr 
sutettitutes  a  fovce-pump  action  and  foraminaCed  cyl- 
inders covered  with  wire-gauze.  The  cane-rolling 
mill  has  also  been  used. 

4.  The  resulting  juice  ia  heated  to  140°,  defecated 
by  hydrate  of  lime,  filtered  and  evaporated  in  a 
vacuum-pan.  SeeCoNDBNeEU;  Evapohator;  Vac- 
■um-i-an;  SuoAn-UACHiKEiiY  ;   Diffusion  AiT  A - 

Maceration  and  desvxalion  have  each  been  tried 
with  some.degree  of  success.  The  first  notice  we  find 
of  the  making  of  beet-root  sugar  was  in  1717. 
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ArHAUii's  (Fn*nch)  proceBS  made  the  manufkc- 
turr  a  mircesii  in  17*J\). 

Nafiolfoii  encourafppii  it  when  the  English  cruisers 
destroyed  the  commerce  of  France,  and  cut  her  off 
fmm  her  sugar-producing  colonies. 

It  isnowlieing  tried  in  Illinois,  Utah,  and  California. 

B«-lay'ing-^>in.  {Xaiitieal.)  A  stout  pin  in  the 
si<le  of  a  v(*w«t*i  or  round  the  masts,  used  for  fastening 
or  helayityj  rop<*s. 

There  an*  several  contrivances  for  belaying,  differ- 
ing especially  in  size.     We  may  cite  :  — 

Belaying- pin.  Cleat. 

BeUying-<?leat.  Kevel. 

BeUying-Utt.  Riding-bitt. 
Chess- trve. 

Bal'fry.  1.  A  warlike  machine  in  the  form  of  a 
towt>r,  formerly  used  in  siegt>s  as  a  cover  while  tiring 
on  the  enemy. 

2.  iAfrhiieelurt.)  a.  A  tower,  either  forming  part 
of  a  building  or  detachetl,  in  which  bells  are  sus- 
pende<l. 

b.  The  apartment  in  a  tower,  etc.,  in  which  the 
lielN  are  plat'eii. 

BeU.  1.  «i.  A  hollow,  cup-shap(>d,  metallic  ol>- 
ject  suii|M*nde«l  by  a  neck,  and  sounded  by  a  swing- 
ing clapiMT. 

b.  A  nollow,  metallic  sphere  sounded  by  a  loose 
lull  in  its  interior. 

H*.'\U  Alt'  of  v(*ry  great  antiijuity,  small  golden  bells 
being  mentionc*!  in  Kxodus  xxviii.  34,  as  forming, 
altenute<l  with  ]»'tmegranates,  ornaments  upon  the 
hem  of  the  high-prieHt*s  robi*.  Small  bells,  ooinposeil 
of  an  alloy  of  10  coppi^r  and  1  tin,  were  found  by 
Ijavani  at  Nimroud. 

IWHh  {tinftHMahiihtm)  in  ancient  Greece  and  Rome 
wen*  of  various  forms  hemispherical,  pyramidal, 
^iometim••A  like  the  mod»*m  flaring  or  the  Chinese 
|Mtteni.     They  als'>  UHed  flat  disks  like  gongs. 

Thfv  wt-n*  UH«nl  for  lustrations  ;  frames  with  belU 
of  vsryini:  »iz-s  and  pitoh  w«*n»  usil  in  religious  ob- 
»er\'ancc'».  They  were  hung  at  the  outer  doors  of 
hoU!tt*.s  Sit  oftHU  to  notify  [lassers  that  somebody  wa.i 
t'oiiiing  out  its  th'it  sonu'  one  awaited  leave  to  enter, 
for  the  doors  uniformly  swung  outwanl  into  the 
stri't't.  They  wtre  use<l  to  awaken  the  family  or 
call  thi'Tu  to  mi^als  (St-ueoaK  They  were  used  pub- 
liclv  in  thf  imiuim  and  garrisons  on  triumplial  ears, 
amt  riutiin'h  alludi'<t  to  their  use  in  the  fisn-market ; 
thev  wi*n»  aNo  i*arri«'d  hv  the  nizht-watch.  Th«*v 
were  hun^  ufion  horses,  cattle,  an<l  Hheep,  as  with  us 
to  tra*v  theju  in  «m.«»»  they  should  stray.  Acconling 
to  riiny,  the  mouument  of  Porsenna  was  de<^orete<l 
with  U'lls,  Ijirs  lV)rsenna,  of  Clu.sium,  he  who 
haltitl  at  the  TiUt,  was  <»ontem|)orary  with  Daniel. 

After  this  stitem«Mit  it  seems  futile  to  simply 
n*|>e.u  th»*  le;»iMi'ls  of  the  introdurtion  of  U-lls  into 
Kuru|»t*  in  th>-  tifth  and  Mxth  centuries  as  if  they 
wen*  then  a  new  thing. 

Shwp-U'lls  of  bmnze  wen*  used  in  ancient  Italy, 
and  an*  yet  pn*sTv.sl  in  the  Museum  of  Naples. 
Then,  as  now,  the  sheep  made  |H*ri«Nii«-al  migrations 
from  their  lowland  winter  [Nutures  to  their  mountain 
suninier  fKistunM,  like  tho-***  sulij«*«'t  to  the  vw\o  of 
laws  **  l-i  Mi*sta  "  t>f  S|iaiu.  S«^'  Mkiiino.  Varro 
n-fers  to  his  Mo^ks  wintering  in  Apulia,  but  spending 
the  rtunuiM'r  on  the  mountains  of  S;imnium. 

Hells  an*  saiil  to  have  lie«*n  introiiuewl  into  Chris- 
tian ehun'hes  nU)!it  \.  l>.  4oo  by  Pnulinus  Hishop 
of  Nola,  in  r.iniiKinia  ;  into  Krano<*  aUiut  fiftO.  They 
wen*  menti«»u«'d  by  l^^le,  and  are  known  to  have 
li»*.*n  u»«*«l  in  England  i>rior  to  the  year  7<>0.  lUls 
Wen*  first  east  in  England  in  the  reign  of  Fximund, 
.\.  i».  l»44>. 


In  A.  D.  610,  Clotaira  II.,  kiam  of 
sieged  Sens,  when  Lnpna,  Bishop  ofOilnH^ 
the  bells  of  St.  Stephen  to  be  raag.     TIm 
frightened  Clotoire  th«t  he  gitTO  op  tha 
thev  say. 

Pope  John  IX.  ordered  bells  to  bo  raqg 
fence  against  thunder  and  Ughtiiiii|^  A.  O. 

All  the  bells  in  Europe  were  rung  ia  1454^  bjt 
of  Pope  Calixtns  III.,  to  ecftre  awny  Ualky** 
which  was  supposed  to  be  in  soom  way 
with  Mohammed  11.,  who  had  just  tnkea 
nople.    The  comet  left,  bat  MohamweJ  atayaj. 

Moat  of  the  bells  of  Weetera  Eoiopa 
have  been  hand^beUs,  of  whidi  aooM 
pies  are  still  preserved.     They  an  pMla  af 
|>Utes  of  hammered  iron,  bent  Uilo  a  fiwi  Mtd 
and  brazed  together  at  the  oomen.    Oaa  af 
said  to  have  belonged  to  St.  Fitriek,  k  Haaov 
the  city  of  Belfast.     For  a  long  period  th^ 
made  of  comparatively  small  on.     Oaa  in  a  ^ 
at  Orleans  in  the  eleventh  oentmy,  Tfiahnl 
pounds,  and  was  considered  aa  maikab^  ki 
tliat  time. 

During  the  thirteenth  centorrnoi ^ 

liegan  to  he  cast.  The  **  JacqueliiM^'*  al  Firiik  mA 
in  ISOO,  weighed  16,000  pounds ;  ona  eaal  fli  IMi 
in  1472  wei|^he<l  15,000  ponnda;  and  the  kA  il 
Rouen,  cast  in  1501,  weighed  over  S6^0M  naiMkb 

**  One  of  the  pieces  in  roir  aOkctka  wSkk  1  Ik 
most  highly  value  is  the  aiifer  bdl  [nada  ty 
venuto  Cellini]  with  which  the  Popca  aaid  %a  < 
the  caterpillars,  —  a  ceremony,  1  belkva^ 
doned.     Lahontan,  in  his  tnveki 
alisunl  custom  in  Cana<ia,  the  aokaii 
titm  by  the  bishop  of  the  turtle-doves^ 
injured  the  plantations.     For  thk  bdl  £ 
with  the  Manjuis  of  Kockingham  all  ny 
in  largi^  brass.     The  rilievoa, 
lars  butterflies  and  other  insecti^ 

eX<H!Ute<l." —  HORACK  WaLPOLE. 

The  bell  known  as  the  **  Liberty  Bdl,' 
the  4th  of  July,  1776,  announced  tho  i%iteaf  Ik 
Declaration  of  Inde|iendenoe,  waa  cwehai  vUi 
iM'ing  nmg  in  honor  of  the  Ttait  of  Havy  Gkff  to 
Philaiielidiia,  and  since  then  baa  baea  on  «nM- 
titm  in  that  city,  together  with  other 
n*lics.  The  following  inscri[ 
icus  XXV.  10,  surrounds  it  near  the  top:  **] 
liberty  throughout  the  land,  unto  all  taai 

thenH>f.** 

The  Russians  Ili.fHb 

have  suqiosbcd 
nil  other  Euro- 
|K^n  |)eoples  in 
the  size  of  their 
bells.  The 
great  bell  of 
Mosoow,  riustby 
theunlersof  the 
Einjiress  Anne 
in  1734,  was  by 
far  the  largest 
made  bv  them, 
lieing  21  feet  in 
h  i  g  h  t ,  and 
weighing  103 
tons.  It  re- 
mained sus- 
{lentlt^l  only  un- 
til 1737,  when 
it  fell  in  conse- 
quence of  a  tire,  and  remained  paitkDy  ^ 
earth  until  1837,  whi>n  it  waaiaiaaik 
the  dome  of  a  chapel  formad  by 
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underneath  it     It  has  been  denied  that  this  bell  The  Chinese  have  likewise  produced  bells  of  colos- 

ever  was  suspended.  sal  size,  one  of  which,   at  rekin,  weighs  130,000 

Saysa  correspondent  of  the  "New  York  Observer":  pounds ;  but  the  tone  of  their  bells  is  said  to  be  dis- 

•*  In  Russia  the  bell  is  an  instrument  of  music  for  cordant  and  "nanny,"  like  that  of  their  gongs. 

tlie  worship  of  God  as  truly  and  really  as  the  organ  The  great  bell  of  Burmah,  at  a  temple  in  the  en- 

in  any  other  country.    This  is  the  key  to  what  would  virons  of  Araarapoora,  is  slung  on  a  triple  beam  cased 

otherwise  be  difficult  to  explain.  and  hooped  with  metal,  and  resting  on  piers  of  brick- 

**The  bell  is  a  medium  of  communication  with  work.     In  the  upper  part  are  visible  the  chains  of 

the  Infinite^  and  the  worship  of  a  people  and  an  em-  iron  around  which  the  metal  of  that  portion  was 

pire  finds  expression  in  the  majestic  tones  of  a  bell,  run,  to  strengthen  it  at  the  point  of  suspension. 

and  it  ceases  to  be  a  wonder  that  a  bell  should  have  Its  dimensions  are  as  follows  :  — 

•  tonpic  which  requires  twenty  four  men  to  move,  g^j^^^,  diameter  at  the  lip .        .16  feet  3  inches. 

wd  whose  music  sends  a  thnll  of  praise  int»  every  External  diameter  56  inchU  above 

house  in  the  city,  and  floats  away  beyond  the  nver  ^j^^  i-                                                 10    ** 

into  the  pkins  afar.  Interior  hieh't        *         '         '         '  11    "    6      " 

"Moscow  is  the*  holy  city*  of  the  Greek  Church.  Exterior  high  t    *        '        '        *       12   ** 

Pilgrims  come  Mther  from  tli^ousands  of  mU^off^^^^  Interior  diameter  at  top'     .    '     .    '     8    "    6     " 

on  foot,  and  sometimes  without  shoes.     When  they  Thickness                                             6  to  12     ** 

S^JI  "'"K*^f'^?'*"'^«°Vte  *''"?'"»? ''''^*™r'°  Weight,  alwiit  .        .'     ."     .' 260,000  pounds. 

of  these  holy  belLs  is  first  borne  to  their  ears,  they  ®                                                        »        r 

fall  upon  their  faces  prostrate,  and  worship  God.    If  Klaproth  states  that  in  an  edifice  before  the  great 

they  could  go  no  farther,  they  would  be  content  to  temple  of  Buddha,  at  Jeddo,  is  the  largest  bell  in 

die  there,  for  they  have  heard  the  bells  of  Moscow,  the  world. 

and  on  their  majestic  tones  their  souls  have  been  "It  is  17  feet  2)  inches  in  hight,  and  weighs 

taken  up  to  heaven  !    This  is  the  sentiment  of  the  1,700,000  pounds  English.     Its  weight  is  conse- 

•uperstitious  peasant,  and  it  is  a  beautiful  sentiment,  quently  nearly  four  times  greater  than  the  great 

—  ideal,  indeed,  but  all  the  more  delicate  and  ex-  bell  at  Moscow,  and  56  times  larger  than  the  great 

alted.      We,  use  the  bell  simply  to  call  the  people  to  bell  at  Westminster,  England." 

the  house  of  worship  ;  they  speak  to  us.    Tkeir  bells  The  bell  suspended  from  a  tripod  and  hand-bells 

pnuse  God.     They  cast  their  silver  and  their  gold  are  regular  accessories  in  Japanese  bands,  if  such 

into  the  molten  mass,  and  it  becomes  an  offering,  as  they  may  be  termed. 

on  an  altar,  to  Him  who  is  worshipped  with  every  As  among  the  Slavonic  nations,  the  bell  is  the  great 

«ilTer>'  note  and  golden  tone  of  the  holy  bell.  musical  feature  of  Tartarian  worship :  — 

"Ascending  the  Ivan  tower,  >ve  find  on  three  sue-  "  The  Lamas  execute  a  kind  of  music  little  in  con- 
cessive stories  bells  to  the  number  of  thirty-four,  cord  with  the  melodious  gravity  of  the  psalmody. 
Some  of  these  are  of  a  size  to  fill  one  with  astonish-  It  is  a  stunning  noise  of  bells,  cymbals,  tamborines, 
ment  had  he  not  seen  the  giant  below.  The  largest  conch -shells,  trumpets,  whistles,  etc."  —  Abb£  Hue, 
is  on  the  first  story  above  the  chapel,  and  weighs  Travels  in  Tartary. 

more  than  127,860  pounds.     It  swings  freely  and  is  The  Chinese  and  Mandshu  words   for   bell  are 

easily  rung.     1  smote  it  with  the  palm  of  my  hand,  onomatopoetic,  being  respectively  tsiang-tsiang  aftd 

•apposing  that  such  a  blow  couhl  not  produce  the  tang-tatig.                                                                f 

slightest  vibration  in  such  a  mighty  mass  of  iron  ;  The  weight,  dimensions,  and  date  of  casting,  of 

bat  it  rang  out  as  clear  and  startling  as  if  a  spirit  some  of  the  largest  bells  in  the  world  are  stated  to 

within  had  resrionded  to  my  knock  without.     Two  be  as  follows  :  — 

bells  are  of  solid  silver,  and  their  tones  are  exquisite-  Weight.    Diameter.    Thtcknen. 

ly  soft,  liquid,  and  pure.     It  was  exciting  to  go  from  PouDds.     Ft.  In.        Inches, 

one  to  another  and  strike  them  with  their  tongues  Moscow  (Kremlin), 

or  with  vour  hand,  and  catch  the  variety  and  rich-  Cast  in  1553    '         .     36,000 

ness  of  their  several  melodies.  Cast  in  1654         .       288,000 

**  I  had  come  down  from  the  Kremlin  to  my  lodg-  Fell  in  1703. 

ings,  and,  wearied  with  the  wanderings  of  the  day,  Recast  in  1733      .      *432,000       21.               28 

was  lying  on  the  bed  and  looking  out  on  the  city.  Braken  in  1737. 

It  is  just  before  sunset,  and  the  day  has  been  o])pres-  Moscow  (St.  Ivan's) .       127,830 

sively  warm.     A  delicious  glow  from  the  gorgeous  Burmah  (Amarapoora)    260,000 

west  is  bathing  all  the  domes  and  roofs  with  splen-  Pekin          .         .         .  130,000 

did  colors,  and  silence  is  stealing  in  with  the  setting  Novogorod       .         .         62,000 

sun  upon  the  crowded  city.     It  is  the  eve  of  one  of  Vienna  (1711)     .         .     40,200        9.8 

the  most  holy  festivals  of  the  Greek  Church.     One  Olmutz   .         .         .         40,000 

vast  church  edifice  is  directly  in  view  of  my  window,  Rouen         .         .         .     40,000 

and  but  a  short  way  off.  Sens        .         .         .         34,000        8.6 

**  As  I  lie  musing,  from  this  church  near  at  hand  Erfurth       .         .         .     30,800 
comes  the  softest,  sweetest  tone  of  an  evening  bell.  Westminster      ( **  Big 
Another  tone   responds.     A   third  is  heard.     The  Ben,"  1858)     .         .     30,324 
Iran  tower  on  the  hight  of  the  Kremlin  utters  his  London  (Houses  of  Par- 
tremendous  voice,  like  the  voice  of  many  waters.  liament)  .         .         .     30,000 
Then  all  the  churches  and  towers  over  the  whole  Paris     (Notre     Dame, 

city,  —  four  hundred  beils  or  more, — in  concert,  in  1680)       .         .         .     28,672        8.6              7^ 

harmony,  *with  notes  almost  divine,'  lift  up  their  Montreal  (1847)       .         28,560        8.6              Sl 

voices  in  an  anthem  of  praise  such  as  I  never  thought  Cologne      .         .              25,000 

to  hear  with  mortal  ears,  waves  of  melody,  an  ocean  New  York  (City  Hall)     23,000        8.             6 J  to  7 

of  music,  deep,  rolling,  heaving,  changing,  .swelling,  New  York  (Fire-alarm, 

sinking,  rising,  sounding,  ovei-whelming,  exalting."  38d  Street)      .         .     21,612 

••K..pJo,thne.Um.,tln.o,  York   ("Great  Peter," 

InswrtofRaiilcrbynw."  1845)       .         .         .     lOf  tons.    8.3 


k. 


WHalit     WMtHT.    nkluui 
teaam.      Ft.  la.         tBcha. 


di 


Ronie  (St.  Teten,  lesOl  IS.WO 
Okfwi]  t"  Great  Tom, " 

I«80)  .  18,000 

Antwerp  10,000 

eMter(1s;S)  .  G|tan*.      0.3  S 

Unvdn  i"<ircat  TotD," 

1834)       .  .  .      5i  toiu.       B.8  6 

I.oad<Hi(i<t.Paul'ii,1700)  11,470        9.7 

Vig.  536  RpraratH  a  btll  haripg  a  rotatable  vUp- 
per.     The  virioui  puta  are  — 

"  ptapper  or  tongue. 


C,  cUl>|KT-bolt 


I).  >otf . 


or  rutliiig  aad  hmmg. 

Kach  i^ames  itn  clapper. 

Harnett  and  tleit/k  lelln 


»  BBLUCB&STK. 

the  weight  at  tlw  dapper  -  A  oTtba  wri^  «f  *i 


The  caitiog  el  BDall  or  hoon  Mb  fi 
a  taanner  aimilar  to  that  tt  othar  §■■■  ■■•« 
broDn  catting*;  bat  with  tha  ItagK  Ml^fenMa 
capable  of  melting  luge  aOMtttiM  of  MtMl  Hi  l» 
■IQirBl.  For  very  hi^  baUa  the  arid  h  aHilr 
njiutntcted  in  a  pit  fn  the  Tidnhj  of  tlw  Imrnm- 
Tiie  L-ore  is  rough  brick .vorit  covend  «ilk  IqaiW 
clay  and  hone-dun^  turned  ta  ahapa  In'slH^C 
ThiM  being  dried,  a  ••  model"  «(  iwtk  ^  hv  b 
laid  OD,  lieing  the  exact  conntctpait  if  IIm  Mat 
bell.  AtbirdandheaTtdiell)BlaM»nrthaMM 
and  when  dry  i>  lilted  fna  tha  nodrl,  mmammtk$ 
dust  having  been  ipiinkled  orer  tha  aadri  h^i 
applying  the  material  of  the  uDterahcO.  TWaiM 
is  now  cut  away  from  the  cere  and  tha  AdI  ta^^ml, 
leaving  a  apace  between  the  ihcll  ud  thacanAi 
rxact  form  *nd  «iie  of  the  bell.  Th«  |dt  briwMd 
aronnd  the  thelt,  the  meUl  ia  nn  Ma  tha  mm. 

Fig.  837  thow»  ■  derice  for  ■    ' "      "  "      *" 


Um\!ift*  m  nret])*  I>  1/ fch  tmn  II  ■  ■  glHllh  < 
giaiiiuiig  through  an  ojiening  in  the  hiBK'  aMd  i^B 
I'BMt  A  B  mjircliTely,  which  han  Upaa  t«iHi 


The  nioliU  jiRTionaly  deacribe 


othen,  with  a  luipendod 
clapper  in  th<'  niual  brll-shai)ed  article,  bat  are  gen-  I 
emlyholloK  xjihemt 
with  prrforulions, 
and  contain  giDbea 
oT  iron  whirb  liave 
free  pUy  ami  givf  a 
nhaqi  jinKlp  rathi-r 
Ibaii  a  Hiuurou*  and 
prolonip-'l  note. 

61i//l>'iUarFUH>d 
forth-Mbh-ordeidi 


aenBiT 


1  the 


tir»e  iliin 
m.  I 


tnNluird 
,>yUi»l  A1.li.'; 


iimiitn-  \t  nulivl  for  ihe  nnmWr 
<>r  it*  i>Fal»  «r  U'lK  whirK  are  an  il 
almiHt  pvi-n'  villasr  i-hurrh. 

The  iiinkin;;  anil  armnKi-inent  "f  a  suit  of  tiellii  to 
.■on'^ilutea  jBTff'l  I'hinie  1*  iitiwlti-r  nf  uinxiilerablr  , 
diffii'iilty.  Till'  tout-  nT a  Ivll  di-gx-ndu  lonjointly  on 
ita  ■liam"ter  ami  (hii-kuriM,  a  Mitall  or  Ihii'k  lirll 
yielding  n-tativcly  a  niorp  aRul<-  wiund  than  oni- 
whieh  11  lanter  or  thinner,  owinit  tu  the  gnvter 
ni[iidily  «f  the  vil>ratinna  of  the  im-lul.  Tlie  f.HlwIer 
rnil«aviirii  lo  refcuiatp  the  itiaiwlpr  auil  tlli'knna  ■> 
an  ti>  tmHlai'e  ■  ■I'ttain  witi-  in  nudi  Irll  iif  a  aet  of 
•  hinii-:- :  liut  u  thi* in  ■lilB'ult  to  !■■  iilliiin<->l  W  the 
nterv  »|ii.ratiiMi  of  i-axtiitK.  it  i->  p'lii-rally  iin'e?Marr 
til  ifnM>v<-  Ninii'  lit  th>-  ni.-tui  urtiniiihl'-  ti>  prmlui-e 
a  prrf«l  n..le.  by  i-ith-r  i.-lii.iii^  tb.-  •liainrter  at 
the  liiwiT  nidi-  »  hi-ii  the  iiuti'  i«  ti"i  \<tv,  or  nilui'ing 
ihe  tbi'km'M  iif  tb--  |«rt  >.tni('k  by  ihi  rU['i>'rwli<-n 
tin)  itluTp.      Seel'niMK. 

Tlir  thii-ki-.t  lurt  of  the  bell  U  thni  Mnii'k  by  the 
i-UlHier,  aiii|  if  i-.-illnl  the  •>iifl('-'"tr.  AliuiiiK  tin- 
i;rniun  MI-foniKlen  this  U  takni  an  the  unit  of 
eoiiAtrui-tiiin.  aliil  living  nmijili'n'-l  a<  —  I,  the  nunt 
■p)inivii|  pnijiiirtiiin*  are  :  itiiinti-ti-r  at  the  month. 
=  16;  diaiiirlrrMtb(-tu)>.  =7^;  liigbt,  =  12;  and 


il  i-ariety  li-n'«l  to  each  other  by  a  ver 
tutian  uf  tieal  Kiiiilv.  Tlie  outer  flaak 
'  in  couted  inteniallf ,  and  the 
iiiiirr  one  extemaAv,  with  a 
mixture  of  loani  and  comboa- 
tible  matliT.     The  conbuati- 


anting  til 


beat  of  the 

lbisto*hrinlcaDd|ire-  s* 

Teii<-eofwha( 

■tnin  :  and,  the  prrfotated 
flackx  bring  above  groottd, 
free  i-wa|ip  is  iwimitted  t» 
the  RiFPs. 

This  armngenient  it  dtown 
in  Y\g.  fi».t. 

2.  The  ninutb  of  a  funnel  «■ 
/■«(Fr.i. 

B«U-biior.     (.Vaufjgal.) 
in  in  alUi'hetl  ai  to  be  rang  b, 

Beil-cruk.    ^itaAim*n^.)    A 

having  its  fuliTum  at  the  atiMt  a4 
,  the  directiuu  of  a  mo 


BELL-GLASS.  i^ 

nrS*9'  mary  spplicatian  was  for  ringing  b«lla, 
hence  tike  name  ;  but  it  ia  applicable 
to  many  other  purpoaes  where  a  power  is 
to  be  exerted  upon  n  weight  in  a  direc- 
tion of  90°  from  it 
BeU-^«H.  {atom.)  A  bell-shaped 
r.  glaas  vessel,  open  at  bottom,  and  having 
a  knob  on  top  Tor  convenieDce  of  liand- 
lins.  It  is  used  in  connection  with  an  air-pump,  by 
which  the  air  may  be  exhausted  from  it  ;  also  for 


tin,  either  alone  or  with  the  addition  of  a  gri 
leu  proportion  of  other  metals,  usually  zinc  nnd  lead. 
It  i>  a  species  of  bronze,  and  fram  its  hardness  and 
sonorousness  is  better  adapted  tban  any  other  metal 
(or  the  purpose  from  which  it  derives  its  name.  75 
puis  copper  to  25  tin  is  a  usual  proportion,  but  its 
•oBMituents  vary  from  50  copper,  33  zinc,  and  17 
'"■      '    ""  copper,  10  tin,  S  zinc,  and  i  lead 


times  the  proportions  72  copf 
ifon  have  been  employed.  The  _ 
to  23  tin  is  genemlly  recognized'  in 'commerce. 


Other  approved  proportion 

For  Indian  gongs , 
Church  and  larue  bells 
HouKe  and  hand  bells   . 
Psris  clock  bells 
Clock  bells  . 
Repeating- watch  bells 


.      .  ,      111  1-5 

le  proportion  78  copper 

Copper.  Tin.  Inn.  Zinc. 
100  20-25 


86      11 


"  In  Bonie  cases  two 
loying  1  iron,  for  insti 
or  wholly  with  bronze. 

Bellows.  I^Pacamalica.)  A  device  for  forcinga 
Mream  of  air,  usnallv  ai  a  means  of  ur^ng  a  lire. 

Bellows  were  used  in  Egypt  in  the  time  of  Thoth- 
inea  III.,  1490  B.  c,  nnd  are  represented  on  a  tomb 
bearing  the  name  of  that  Pharaoh. 

A  pair  of  leathern  bogs  or  cylindera,  attached  l« 
disks,  were  alternately  inflated  and  compressed, 
daring  the  latter  action  driving  air  by  a  pipe  to 
the  lire.  The  cut  is  from  the  tomb  referred  to,  and  the 


Fig.  010. 


In  the  SpirUalia  of  Hero,  150  b.  c,  is  described 
a  steam-boiler  Irom  which  a  hot-air  blast,  or  hot  air 
mixed  with  steam,  is  blown  into  the  lire,  and  from 
which  hot  water  Hows,  or  cold  is  iutroduce<l. 
'  Double  foot-bellows,  and  duplicate  pipes  to  the  iron 
furnace,  with  four  tuyeres,  are  shown  in  the  paint- 
ini^  of  Konma,  Thebes.  The  btow-pipe  and  tongs 
in  connection  with  a  smelting- furnace  in  the  same 
place. 

The  mention  of  the  bunitng  of  the  bellows  in  Jera- 
miah  vi.  29,  seems  to  have  been  in  connection  with 
leail  and  silver  smelting  and  refining.  This  is  a 
common  combination  of  metals  in  ores. 

Strnbo  ascribes  the  invention  of  the  bellows  to 
Anacharsis  the  Scythian,  who  was  coeval  with  Solon. 
The  anchor  and  the  potter's  wheel  are  also  ascribed 
to  this  man  by  Pliny,  Seneca,  and  other  Romans ; 
the  declaration,  however,  ii  quite  inadmissible  as  to 
the  patter's  wheel,  and  equally  untrue  as  to  both 
the  bellows  and  the  anchor.  Homer  mentions  the 
potter's  wheel,  and  it  was  use<l  in  Egypt  one  thousand 
years  before  Homer.  On  the  walla  of  the  tombs  of 
ancient  E^ypt  are  painted,  Ptah,  the  Creator,  and 
Neph,  the  Divine  Spirit,  sittiug  at  the  potter's  wheel 
turning  clav  to  form  men. 

Among  the  ancient  forms  of  bellows  nay  be  cited  ; 

Skins  of  animals  sewed  up  to  form  In^  and  used 
iu  a  maDner  analogous  to  the  bellows  of  the  bagpipe. 


Fig.  Ml. 


men  are  shown  working  the  bellows  with  the  feet  and 
handa,  throwing  the  weight  on  the  bags  alternately, 
sod  lifting  with  a  cord  the  one  which  is  just  eihaost- 
ed  ;  the  other  man  is  holding  the  rod  of  metal  in  the 
Sre.  The  oldeat  form  of  wind-bag  was  probably  the 
skin  of  an  animal  sewed  up,  or  else  a  wooden  reed 
with  a  piston  like  that  of  a  popgun,  until  tubes  were 
bored  out  of  wood  or  made  of  a  ring  of  bark  taken 
from  a  tree.     Our  common  bellows,  consisting  of  two 


Japamat  Bladaimli'M  iMtnu. 


A  pair  of  hollow  cylinders,  made  of  bamboo  or 
hollow  logs,  and  having  pistons  actuated  by  manual 

A  pair  of  large  calabashes  con- 
nected by  two  reeds,  and  having 
large  openings  at  the  top,  covered 
by  tubei  of  soft  goatakin,  which  are 
cloaeil  down  alternately. 

A  cylindrical  bs«  of  soft  skin 
closed  at  the  ends  By  two  wooden 
Oiaks,  by  which  it  was  openeil  and 
closed  like  a  Chinese  lantern.  This 
device  in  its  duplicated  form,  to 
render  the  blast  continuous,  is  still 
used  in  Europe  and  South  America. 
The  Japanese  bellows  consists  of 
s  box  a,  with  a  reciprocating  pis- 
ton b,  and  two  eduction- tubeH  c  c, 
leading  from  the  respective  ends  of 
the  box  to  the  lire.  Our  illustra- 
tion does  not  indicate  the  valves  in 
the  tubes  to  prevent  reflux  of  air, 
nor  the  air-induction  openings.  The  artist  leaves 
them  to  be  supposed,  which  is  not  difficult  to  do. 

The  smelting  of  the  ferruginooa  sand  of  the  Non- 
kreem  Valley,  on  the  confines  of  English  India,  is 
very  rudely  carried  on  in  charcoal  fires  blown  by 
double-action  bellows,  worked  by  two  persons,  who 
stand  on  the  machine,  raising  the  flaps  with  their 
hands  a^id  expanding  them  with  their  feet,  as  shown 
in  the  cut.     There  is  neither  futnsce  not  flux  naed 


a  slutll  kTchfd  hole  close 


bole  thr  bcUoirs  >rr  RuspeDtled  ;  b«niboo  tubes  from  ' 
«ii'h  of  ita  romiArlmriits  atert  in  ■  lars^  on?,  bv 
vhich  the  dmn  is  dinvleil  under  the  hole  in  thV 

Tbf  ore  ii  mil  into  luminaflLirgpaxtwolists,  with 
■  ruflinl  sutfaw  ;  thrs'  lumps  »n>  aftcnrnnl  deft 
U'-jfIt  iu  (wo  to  shun  their  [luriti 


.  IkUowi 


;  of  Afri.-;i, 


by  the  Fou- 


Itc. 

mlabsali- 


rr  by  ivo  hollow 
tunitwn*  or  nvAs  ill' 
«>n<-dintolh.'irn.1e9 

lUr  (»  Hiiuther  whii'h 
lFwl^  to  til.'  tire.  A 
litp-  o)vnint:  Ik  mailr 
ill  the  ti>i>  »r  mrh 
.-.■UWh.uii.la.'vliii- 
Jriral  1«K  of  -ft 
{^■tiikin  Uilehnl  »T  otbrrKise  aeeuTnl  aroiinil  tite 
t>[t?^  The  worknun  fats  hiimelf  on  the  liruunil. 
;.iij.  ]<Ucin|;  the  Dia-'hinr  briweeu  hifi  U-^  t.T-i-1«  the 
tiiiU  iif  tile  hags,  Biid  by  ■Itemat'-ly  niHiiiiE  e«'h 
i^ilh  the  iiwulh  i>|vn  anJ  jiushine  it  iiiln  th>'  I'^la- 
t«i>li  «beii  rli>>«il.  iW  eitutaiunl  air  is  r'-niil  iuto 
the  tulnTi  mhI  >  oontiuuons  Mas 
Wuy>li-i)  U'lIoWK  wei»  knoikii 
Mi.hlle  I'f  iliv  ^iIt(e^Ih  ivaiiir 


CobuTi;  (16S0),  ara  t 

They  are  deaeribed  in  «  wotk  bf  trrwK. 
profenorat  Kiel,  1M9,  aa  beiag  "fanaar 
chesti,"  and  aa  conidatiiif  caaeatMllT  <f  t 
tid  moving  in  a  cloaely  fittiim  box.  la  u- 
other  foim  we  fipd  that  two  boxes  vnr  ad 
one  fitting  clooely  within  the  otbrr,  aai  Ai 
two,  being  perhapa  quadrantal  oKMMi  U 
cyliodeni,  were  biognl  t(jf(irtheT  »  thai  tb 
movable  oat  vibrated  on  the  c<— m  uiL 

The  ordinary  bellowa  in  ita  iiniiilwl  hn 
coiiidatB  of  t«o  flat  boanla,  Daually  at  dh- 

Sulnr  ahaue,  each  httving  a  prDJecttai;  ka- 
le ;  and  between  the  twanla  «vt«owMn 
lioopa  bent  to  the  fi^re  of  the  bellowi.  1 
uiece  of  leather  ta  nailed  to  the  ed|^  J  Af 
bonnU,  |iartially  infoldips  tbe  boof*.  i>£ 
fomiing  an  inclosed  chamber,  whii'li  a  a- 
1ar)(ed  or  contract^  by  raiting  tbe  ijfe 
lanrd  while  the  lower  one  remaiiu  itatiuutt 
Tlie  lower  board  baa  a  metallic  pi]ir  anuM 
Hiid  a  vilTe  in  ita  renter,  opening  apavl 
which  riiea  when  the  upper  board  ii  ruid. 
■dniittiDg  air  into  the  chainber,  which  ii  ri- 
pelled  through  the  pipe  by  depmd&jr  da 
upper  board  ;  thin  arranfteinent  doe«  iwt  rf- 
foni  a  mntinuoiu  blaat,  the  air  iasoiac  il 
puFTa.  anil  anwidiaKl^  the  muth'a  bellawia 
furnished  with  a  third  boaird,  oT  tbe  i^ 
aha)>e  as  the  other  two,  connected  to  tbe  1»«- 
er  board  by  a  [liece  of  leather,  and  diri-in/ 
the  bellowa  into  two  aimilar  chamben  ne- 
nected  by  a  valve  opening  upward  ;  tbr  Um- 
{lipe  is  connected  to  the  midille  boanl.  itm- 

Wtg.  M 


dumber.   The  low- 

er  board  is  held 

down  by  a  weight, 

and  a  n-etght  is  also 

attarhiNl  to  the  nii- 

prrlmanl.  Inwork- 

lne  the  bellow*  the 

middle      hnaM     is 

midiil.  drawing  tbe 

air  through  thi'  valve  into  tbe  lower  cavity,  uiAr 

dcjceni  of  the  board  form  it  into  the  upper  MTin-. 

the  valves  preventing  ita  retnra,  and  &e  wcj^t,  i> 

pn-sring    tlje 

upper   board,  nf ■  o». 

foivi^s  the  air  '^« 

out     til  rough  ■f^y 

thepij*  in  a  "■— "^ 


FlmUi  Ra-r 


ivudiml  to  the  hnrer  oavity  et  tba 


BELLOWS.  2 

blast  ia  however,  thougb  continuous,  not  quite  reg- 
vUr,  u,  when  the  air  is  forced  into  the  upper  cavity, 
there  is  an  excess  of  pressure  over  the  pressure  dur- 
ingthe  descending  motion  of  the  lower  board. 
-  Tbe  smith's  bel[o»*a  in  worked  by  mean.i  of  n  rocker 
with  B  cord,  cbain,  or  rod  attached.  By  drawing 
down  the  handle  b  of  tlie  rocker  the  movable  board 
rues,  forcing  the  air  tlirough  the  valve  into  the  up- 
per chamber  ;  the  weight  on  the  hoard  c  forces  tfie 
sir  out  through  the  pipe  d  to  the  lire  on  the  forge- 
hearth. 

Fig.  a45,  from  an  ancient  Romnn  lamp,  is  an  ex- 
act counterpart  of  the  modeiTi  dantcstic  bellows. 

Varioiu  machine -worked  bellowa  huve  been  in- 
vealtKl,  but  generally  those  which  rise  to  the  dignity 
at  machines  lose  the  pulnative  character  and  have 
come  to  be  called  blowers. 

In  Fig.  a*8  tbe  V-shijied  bottom  is  pivoted  in  the 
middle,  and  has  n  rocking  motion  imparted  by  lever 


'1  BELL-TRAP. 

BBllowa-oaiu'e-ra.  {Fhotography.)  A  form 
of  ei[uiiidiiig  camcia  in  which  the  front  and  after 
bodies  are  connected  by  an  expansible  portion,  like 
the  aides  of  a  bellows  or  accordeon. 

Bvl'loiTB^ump.  {Hydraalia.)  A  form  of  Bt- 
tnoBpheric  pump  in  which  the  part  of  the  piston  is 
played  by  the  upper  leaf  of  the  bellows.  The  cut 
IS  from  Vegetius  ;  Erffurt,  1511. 

The  iuff-pump  and  diaphragm-pamp   are   other 

Bell-puU  The  knot  and  attacheii  cord,  or  series 
of  wires  and  bell-crank  levers,  by  which  a  house-hell 
is  caused  to  strike. 

Bell-Tlng'er.  In  England  eacli  bell  of  a  chime 
is  provided  with  a  yoke  and  wheel,  and  is  oscillated 
in  the  usual  maouer,  a  ringer  being  required  for  each 


X.  treadle  r,  o 
•fibrding  a  con 
Battery -FOROK,  etc. 

A  blowing'.engine  in  which  the  blast  of  a 
snppUed  by  a  Uling  column  of  water. 


yig  w. 


BrO-Ktitir. 


attnched  to  the  clappers  and  led  to  the  ringer's  room 
below,  where  thev  are  connected,  in  the  order  of  the 
notes,  with  lever-handles  b,  so  arranp^d  that  the  bells 
may  all  be  chinted  by  one  person.  The  tenor-bell  ia 
provided  with  mountings  lor  swinging,  in  order  that 
It  may  be  rung  as  an  ordinary  church-bell,  and  is 
uBually  placed  in  the  center  of  the  bell-room,  tb« 
others  being  grouped  about  it  in  such  relative  poal- 
tionsaswill  most  advantugeounly  distribute  the  weight 
and  allow  the  bi'st  armiigement  of  the  ringing-cordB. 

Among  the  devices  for  the  mechanical  rin^ng  of 
bells  may  be  cit«d  steam  acting  upon  a  piston  to  vi- 
brate the  clapper  ;  air  acting  upon  vanes  to  move 
a  pitman  connected  to  the  clapper  or  the  axis  of  the 
bell ;  springs  released  to  cause  a  certain  number  of 
pulsations  to  give  a  specific  alarm  set  in  operation  by 
the  touch  of  n  trigger.     See  Chime. 

BeU-tel'e-graph.  A  form  of  apparatus  invented 
by  Sir  Charles  Bright,  in  which  the  signals  are  given 
by  atrokes  upon  two  helb  of  different  pitch,  one  of 
which  represents  the  movements  of  the  needle  to  the 
left  and  the  other  to  the  right. 

Bell-trap.  (Piuumaiia.)  One  form  of  air  or 
stench  trap  to  prevent  the  reflux  of  foul  air  from 
drains.  It  consists  of  an  inverted  cup  whose  edgea 
are  submerged  in  the  water  of  a  basin  which  over- 
flows into  the  drain.  Tliis  Jiermits  an  overilow  of 
water,  hut  prevcota  a  reflux  of  air.     See  Alli-TRAP. 


BELLY. 
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BELTING. 


Bel'ly.    The  front  or  lower  nurface  of  an  object ; 

.18  — 

{Riiilicay  Engineering.)  The  belly  of  a  railway 
rail  ;  a  descending  flange  between  bearings. 

{Music.)    The  front  of  a  musical  instrument. 

{Engraring.)     The  lower  edge  of  a  gmver. 

( H^heeltcrujiuing. )  The  wooden  covering  of  an  iron 
axle. 

The  rounded  surface  of  an  object ;  as  of  a  bottle, 
retort,  etc. 

(Mdallurgif.)  The  upper,  rounded  part  of  the 
boshes. 

{Architecture.)     The  batter  of  a  wall. 

{Xautical. )     The  swell  of  a  sail. 

{Sh  ipwrightiiuj. )  The  hollow  of  a  compass-timber ; 
the  convexity  of  the  same  is  the  back. 

(Machinery.)     A  swell  on  the  Iwttom  surface  of 
anything ;  as,  a  dejiending  rib  beneath  a  grate-bar, 
iron  beam,  or  girder,  to  strengthen  it  from  downward 
deflection  between  supports. 

{Saddlery.)  A  piece  of  leather  attached  to  the 
back  of  the  e^intle,  and  funning  a  jraint  of  attach- 
ment in  some  saddles  for  valise-straps. 

The  unbumt  side  of  a  slab  of  cork. 

{Locksmithing.)  The  lower  edge  of  a  tumbler 
against  which  the  bit  of  the  key  plays. 

Belly-band.  1.  {Saddlery.)  The  strap  which 
gotfs  beneath  the  bcUv  and  is  buckled  to  the  ends  of 
the  ba(;k-l>and,  completing  the  girth. 

2.  {Nautical.)  A  strengthening  strip  of  canvas 
half-wav  l>etween  the  close-reef  ana  the  foot. 

Belly-brace.  {Steam- Engine.)  A  cross-brace 
staye<l  to  the  boiler  between  the  frames  of  a  locomo- 
tive. 

Belly-raiL  {Railroad  Engineering.)  A  railroad 
rail  with  a  fin  or  web  descending  Ix'tween  the  \K)r- 
tions  which  rest  on  the  ties.  It  is  seen  in  the  im- 
proved Penrhvn  rail,  1805  ;  also  in  Stephenson  and 
Losh's  Patent*  1S16. 

Belly-rolL  (Agriculture.)  A  roller  with  a  pro- 
tulx^rant  midlength,  to  roll  the  sloping  sides  of  adja- 
cent lands  or  ridges. 

Belt.  1.  {Machinery.)  A  strap  or  flexible  band 
to  communi<'ate  motion  from  one  wheel,  dnim,  or 
ndler,  to  another.  lielts  are  made  of  li'ather,  gutta 
{lercha,  caoutchouc,  wire,  woven  fabric,  and  other 
materials. 

Two  leathern  l)elts  liave  lately  been  made  in  Paw- 
tucket,  composed  of  two  thicknesses  of  leather  firmly 
cemented  together,  without  a  stitch,  rivet,  or  peg  in 
either  of  them,  and  are  half  an  inch  thick.  The 
larger  of  the  two  was  made  from  54  large  ox-hides, 
is  136  feet  long,  48  inches  wide,  and  weighs  1,000 
pounds.  The  other  is  87  feet  long,  36  inches  wide, 
and  weighs  475  pounds. 

The  ratio  of  friction  to  pressure  for  belts  over 
wood  drums  is,  for  leathern  belts,  when  worn,  .  47  ; 
when  new,  .5  ;  and  when  over  turned  cast-inm  pul- 
leys, .24  and  .27. 

A  leathern  belt  will  resist  a  strain  of  350  pounds 
per  square  inch  of  section,  and  a  section  of  .  2  of  a 
st^uare  inch  will  transmit  the  enuivalent  of  a  horse- 
|K)wer  at  a  velocity  of  1,000  leet  i>er  minute  over 
a  wooden  drum,  and  .  4  of  a  s<}uare  inch  over  a  tumeil 
cast-iron  pulley. 

A  Yulcaniz(Hl  india-rubber  belt  will  sustain  agreater 
stress  than  leather,  add«Hl  to  which  its  resistance  to 
slipping  is  from  50  to  85  per  cent  greater. 

2.  (AToaonn/.)  A  range  or  course  of  stones  or 
bricks  projecting  from  the  rest,  either  plain  or  fluted. 

Belt-olaep.  (Joint.)  A  device  for  attaching  the 
ends  of  belting  together  so  as  to  form  a  continuous 
band.     See  Belt-couplino. 

Belt-ooupHng.     (Machifury.)     A  device   for 


ioining  together  the  endi  of  one  or  move 
belts.  This  is  commoDly  effected  by  cattiif  « 
punching  holes  near  the  two  extremitieB  to  he  MMi 
and  lacing  them  together  hj  thongs  of  ledafJaiW 
or  calfskin.  Many  spevial  deTicea  hare  ben  nm- 
trived  to  dispense  with  lacing,  for  which  ice  ilw 
Buckle. 

In  the  figure,  A  represente  e  ooapling  io  vkie^ 
the  ends  of  the  belt  h  are  secured  by  eyelets  or  mrb 
between  bent  me- 
tallic   straps    a,  Hf.  6IA. 
which       form 
leaves  of  a  hinge 
c.   A  pintle  pass- 
es   through   the 
eye  of  each  por- 
tion of  the  hinge. 

For  the  round 
belts  of  foot  and 
hand  lathes,  a 
figure-8  hook  B 
is  used  for  a  coup- 
ling, or  a  couple 
of  sockets  C,  into 
which  the  ends 
of  the  belt  are 
inserted,  and 
which  have  a 
hook  and  eye  re- 
spectively. 

For  flat  belts  in  which  lacing  is  not  deemed  advis- 
able, the  ends  may  be  joined  hy  hooks  insetted  fton 
alternate  sides  and  hammered  flat  mm  at  />. 

Other  modes  of  coupling-beltsare  tobefoond ;  tarn 
involving  hooks  J?,  and  others  lapping-plates  /. 
Other  forms  approach  the  buckle  and  rarioospeciilMV 
interlacing  devices,  such  as  curved  bars  of  mrtal  Q, 
slotted  plate  and  toggle-jaws  H^  or  rirets  whick 
pass  through  the  out-turned  end  of  the  belt,  as  st  X. 

^  is  a  tie  in  which  a  plug  with  two  groores  is  wmit 
the  means  of  connection  ;  the  belt  is  tnbolar.  andtkr 
respective  ends  arc  throttled  by  wires  into  tbeyiwiu 
of  the  plug. 

Belt-cnt'ter.  a.  A  machine  or  tool  for  dittisf 
tanne<i  hides  into  strips  for  belting.  In  a  — rlwr 
for  this  purpose  the  knives  are  set  at  gaged  distaMB 
apart,  or  the  knife  at  a  gaged  distance  Iroin  the  gw- 
cming  edge,  and  the  leather  passed  along  bdow  At 
knife,  or  conversely. 

h.  A  tool  for  this  purpose  has  a  fenee  whiA  iws 
along  the  governing  rage,  and  a  cotter  a^jnataUr  Is 
the  re<iuire<l  distanct*,  equal  to  the  width  of  tke  sCii^ 
desired.  Such  tools  are  used  bv  hamesa-ankcfs  m 
cutting  out  lines  and  straps  for  naniCflB,    See  Gasi- 

KNIFE. 

r.  An  implement  for  preparing  belts  for 

FIff.  660. 


Btti'€)amaiitm. 


or  coupled.   That  shown  combuMt  a 
punch  ^  awl  n,  and  pliers  k  m. 

Belfing.  {MachineryA    A  fleadble  bnd  fcr( 
nmnicating  motion.    See  Bblt. 


MM 


irMi  iiad 


Belta  are  made  of  leather,  iDdia-rubber,  gatU- 
percba,  hempen  rope,  webbing,  ite. 

A  belt  Usaid  tobcTuarCere^wlienit  paaseseround 
imllejg  whose  urea  are  at  right  angles  to  each  other, 

Belt*  crossed  so  aa  to  ran  the  pnlleya  in  opposite 
directions  are  said  to  be  croitcd  or  halved  (a.  Fig. 
051). 

A  band  is  a  Hat  belt. 

cd(Fig.  651)  are  respectiTely  sicieand  end  eleva- 

liona  of  a  driving 

t\t-  WL  and  driven  pulli^y, 

-.    moving  in  the  same 

'-^  direction,  tile  rehi- 

speed    being 

"  proportioDate 


thei'r 


a  shows  the  belt 
crossed,  causing 
the  driven  pnliey 


in  i  i  two  pul- 
leys C  and  D, 
cansed  to  rotate  in 
guide-pulle;  B,  un- 


der which  the  band  passes. 

•  shows  a  mode  of  driving  two  pulleys  from  a  sin- 
gle driver  by  one  belt. 

India-rubber  belting  is  prepared  by  folding  rubber 
cloth  to  a  sniticient  thickness  and  desired  width. 
The  folded  staff  is  then  placed  in  a  rtdi-pnuj,  and  sub- 
jected to  a  steam-heat  of  280°  Falir.  to  Vulcanize 
the  rubber  and  blend  all  the  plies  into  one. 

Art ilicial- leather  belling  in  iiade  of  leather  scrBps 
and  shavings  washed  in  alkaline  water,  pnlped  with 
gelatinous  and  resinous  substances,  vegetable  Gber, 
and  bullock's  blood. 

When  properly  pulped,  the  same  may  be  run  off 
on  an  ordinary  paper-machine  or  between  rollers, 
and  doubled  to  a  proper  thickness,  and  may  be  used 
either  with  or  without  farther  preparation  by  Ja- 

Cnnin^,  stitching,  or  water- proof  applicitiona.  The 
Iting  is  usually  subjected  to  a  high  temperature  of 
beat,  to  set  the  gluten  and  other  resinous  properties. 

A  form  of  betting  called  ayxgulnr  belting  has  been 
lately  introduced,  which  has  riveted  on  the  working 
ride  of  the  continuous  plies  of  the  belt  a  series  of 
rectangular  truncated  pyramids  of  leather.  The  sides 
of  the  pyramidal  fruBtiima  have  an  angle  of  about  00° 
with  the  belt  in  the  example  at  the  American  Insti- 
tute Fair,  1872;  hut  this  would  probably  vary  with 
the  diameter  of  the  pulley  over  which  these  btU-^lwta 
were  designed  to  be  lapped. 

Leather  beltinff  itt  ordinarily  prepared  in  the  fol- 
lowitig  manner:  both  oak  and  hemrock  bark  are  used 
in  tanning,  but  oak-tanned  leather  in  decidedly  supe- 
rior, and  commands  a  higher  price  in  the  market. 

Slaughter  hides  are  limed  and  bated  in  the  usual 
way,  closely  trimmed  and  green  shaved,  after  having 
been  well  washed  in  the  washing-wheel,  and  when 
the  hair  has  been  removed  they  are  put  into  the  tan 
liquor,  being  tacked  to  laths  which  rest  upon  ledges 
along  the  sides  of  the  vat. 

After  the  tanning  process  has  been  completed, 
each  hide  is  split  into  four  pieces,  of  which  the  mid- 
dle piece,  comprising  the  back,  is  for  heavy  belting. 
Theie  pieces  are  now  put  into  the  barrel -washer,  and, 
after  a  few  revolutions,  for  the  purpose  of  cleaning 
them,  they  are  passed  between  two  iron  cloth -covered 
roUen,  constructed  similarly  to  a  clothes- wringer,  by 


fa  BELT-SPEEDER. 

which  theyara  pressed  dry  enough  to  receive  the  staff- 
ing, the  work  being  doue  by  hand  ;  the  pieces  ant 
then  hung  up  to  dry. 


passed  through  a  powerful  lever-stretching  machine, 
where  it  may  be  subjected  to  u  strain  of  sixty  tons  to 
the  piece,  after  which  it  is  oiled  and  hungup  to  dry. 
The  effect  of  this  stretching  is  to  make  it  almost  im- 
possible for  the  belt  to  stretch  by  ordinary  use  after 
completion. 

These  pieces,  after  becoming  thoroughly  dry,  are 
passed  to  the  belt-room,  where  are  machinea  for  plan- 
ing otr  the  laps,  joining  the  different  parts,  and 
straightening  the  edges.  After  the  riveting,  the 
edges  are  pared  or  rounded,  and  for  this  purpose  the 
belt  is  passed  between  two  paring-bits,  whieh  are  set 
one  on  each  side  of  a  groove  the  width  of  the  belt. 
As  the  Itelt  is  drawn  along  the  edges  are  rounded, 
the  belt  being  wound  around  an  arbor.  If  a  square 
edge  is  required,  the  coil  is  simply  taken  from  the 
arbor,  scraped  with  a  slicker,  and  burnished  until  it 
has  a  glazed  appearance, 

Belt-lac'lng.  Leather  thongs  for  lacing  together 
the  adjacent  ends  of  a  belt  to  make  it  contmuous. 

Machines  for  cutting  narrow  strips  of  leather  for 
lacing  operate  by  means  of  a  gang  of  eirenlar  knives, 
which  split  into  striiis  the  leather  which  passes 
against  them.  The  knives  are  secured  by  collars  on 
a  mandrel,  at  gaged  distances  apart,  and  their  edges 
cut  against  a  parallel  roller  set  over  against  the  for- 
mer at  such  distance  as  may  suffice  to  allow  the  leather 
to  pass  in  the  interval.  Another  form  of  the  machine 
is  a  gang  of  stationary  knives  which  cut  the  side  or 
strip  of  leather  which  is  drawn  against  and  between 
them  by  means  of  rollere. 

Bel^pipe.  (SUam-EitgiM.)  A  steam-pipe  which 
Burroands  the  cylinder. 

Belt-punch,  A  punch  for  fotming  the  holes  in 
a  belt  into  which  lacing,  rivets,  or  clasps  are  inserted. 
The  punch  e  acts  against  an  anvil  on  the  other  jaw, 

ng.  653- 


the  latter  is  graduated,  and  has  an  adjnstable  gage 
Q,  which  ma^  be  set  at  such  a  distance  from  the 
nose  of  the  pliers  that  a  row  of  holes  may  be  readily 

Eunched  at  a  set  distance  from  the  edge  of  the 
;lt. 

Balt-aavr,    A  Baxd-saw  (which  see). 
Balt-shlft'er.    {Machintry.)    A  device  for  shift- 
ing a  belt  from  a  fast 
to  a  loose  pulley,  or  Kf-  6BS. 


another  pnliey  run- 

rection.  In  the  illus- 
tration, the  pivoted 
levers  connected  by 
jointed 
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BEKCH-OLAMP. 


pulleys  carrying  a  belt  which,  by  shifting,  become 
the  medium  of  transmitting  varying  rates  of  motion. 
It  is  much  used  in  some  spinning-machines  to  vary 
the  rate  of  rotation  of  the  spool  as  the  cap  increases 
in  size.     See  Cone-pullky. 

Belt-Bplic'iilg.  (Afachinery.)  A  mode  of  fast- 
ening en<is  of  l)elts  or  belt-lengths,  by  splitting  one 
end  so  as  to  hold  the  long  tapered  edge  of  the  other 
one,  wliich  is  cemented  between  the  lips  of  the  former. 

Belt-Btretch'er.  A  device  for  drawing  together 
the  ends  of  a  belt,  in  order  that  they  may  be  sewed 
or  riveted  to  render  the  belt  continuous. 

The  belt  is  placed  around  a  couple  of  pulleys,  and 
its  ends  approached  to  lap  upon  each  other  for  sew- 

Fig.  664. 


the  side  of  m  cuttings  sn  embankaMiit,  or  pmpcL 
A  berme  ;  a  banjudU, 

2.  A  support  for  tDoU  uid  work  in  ^«ria«i  »- 
chanical  operatioiia,  ai  carpentiy,  metal  and  Intb? 
working,  etc. 

The  bench  is  of  a  tliick  plank,  or,  better  irilL  a 
number  of  pieces  of  scantkng  glned  and  boltrd  to- 
gether, —  a  combination  which  resista  warping  \w^ 
than  any  mere  plank,  however  thick  or  well  brartd 
At  the  back  part  is  a  shallow  trough  /  to  bold 


OarpenUr's  BndL 


Belt-StreUhtr. 

ing.  The  stretcher  consists  of  a  pair  of  clamps  K  C, 
/  /*,  and  a  tight ening-conl  *V,  the  leather  m  t^ach 
clamp  lH*in«:j  pinched  by  a  serrattni  eccentric.  The 
rojK*  winds  uiK>n  tlie  roller  /,  the  |>awl  M  engaging 
the  ratchet  L  to  maintain  the  stretch. 
Belt-tight'en-er.  Fig.  GftS  shows  a  double  clamp 


Fif?  6&0. 


and  a  tightening 
device,  in  which  A 
repre«*nts  a  lever 
acting  through  tog- 
gles B  to  draw  the 
elamiM  C  towards 
each  other.  When 
they  are  drawn  as 
nearly  together  as 
may  be  reijuisite, 
they  are  held  by 
the  bars  or  link  D 
until  the  belt  is 
laced  or  riveteil. 

Another  form  of 
belt -tightener  is 
a  deWce  to  rest 
against  the  belt  in 
some  Part  of  its 
length  Wtween  two 
drums  over  whirh 
it  runs,  so  as  to  in- 
crease its  frictional 
atlhervnee  to  the 
-5, ,.  -c  I.  drum.**.    The  de\-it»e 

*  IS  usually  an  idler- 

pulley  on  a  sminging  frame  or  weighted. 

Belt-freav'ing  Loom.  One  for  weaWng  heavy 
narrow  stuff  suitable  for  making  belts  for  mai-hinen*. 
It  does  not  differ  in  any  substantial  respect  from' a 
narrow-ware  loom,  as  Wlting  onlv  differs  from  web- 
bing in  pro{K>rtions  or  uiatenal,  if  at  all. 

1.  ^Kngimierin^.^    A  horizontal  ledge  on 


tools,  a  h  are,  respectively,  a  toothed  and  a  tquR 
bench-hook,  which  slip  in  vertical  mortises  to  as  id 
assume  any  re<iuired  elevation,  or  he  driven  dovi 
flush  with  the  surface  of  the  bench.  Ir  it  a  hoMfit. 
which  clamps  work  to  the  bench. 

d  e  are  the  screws  of  a  bench-viiie  t^  hw  which  vmk 
is  held.  The  screw  d  has  a  garter/,  which  entftt  t 
notch  in  the  cylindrical  neck  of  the  screw,  kryisc 
it  in  the  jaw,  so  that  the  latter  follows  the  inward 
and  outwanl  motions  of  the  screw.  A  nnmber  of 
stops  are  placed  along  the  front  of  the  benrfa,  cither 
of  which  may  be  raised  to  hold  one  end  of  a  piece  «f 
work,  while  the  other  end  is  held  by  the  stop/  00  tfe 
sliding-piece  A,  which  is  moved  by  the  end-anew  f. 

When  a  board  is  placed  edgeways  in  the  vise  ^  iu 
bottom  edge  may  rest  on  a  pan  m,  which  is  i^aeed  is 
either  one  of  the  vertical  series-  of  holes  in  tlie  port. 

Bench-clamp.  A  jaw-tool  attached  to  a  woifc- 
bench  for  holding  an  article  to  he  operated  on  in  place. 

The    bench  -  clamp    is 


shown  on  a  painting  in 
Herculaneum,  where  it  is 
used  to  do^  a  timber  to  a 
bench  while  it  is  being 
sawed  by  a  fnune-saw. 

In  one  form,  a,  the 
board,  when  set  on  edge, 
is  clamped  bv  two  wedges 
Wtween  the  angular 
cheeks. 

In  another,  the  clamp  h 
has  an  arm  c,  which  is 
pressed  downward  upon 
the  work  to  be  held  by 
means  of  the  screw  d, 
whose  end  rests  on  the 
liast^-piece  of  the  clamp  e. 
Another  clamp  informed 
of  two  pivotetl  dogs  g  g, 
bet«*een  whose  hesAis  the 
>K>ard  slips.  The  board  is 
^hown  in  dotted  lines,  and 
pressure  against  the  tails 
of  the  dogs  clamps  their 
heads  against  the  sides  of 
theboaid. 


fig.  487. 


BEHCH-DRILL. 


Bench  -  driU. 
A  drill  adapted  to 
be  used  on  a  ma- 
chinist's or  car- 
rter'e  bench. 
the  example 
shown,  a  post  a  is 
erected  between 
the  iawB  of  the 
bench-vise  b,  and 
hsa  a  vertically 
adjustable  arm  c, 
in  nhich  is  the 
feed-screw  d, 
which  forms  the 
pintle  or  bact-een- 
Ur  of  the  brace  e. 
The  work  /  is 
placed  on  the 
t)ench  J,  and  the 
brace  is  rotated 
by  the  hand,  which 
gTBspa    the    loose 

Bencli'^iam'- 
mer.  (Metal- 
awTjtinjr.)    A  fin- 

ria.  isher'a   or  black- 

smith's  hammer. 

s  sizes  and  shapes  for  different 

A  stop  or  abutment  which  occu- 
pies a,  vertical  mortise  in  a  car- 
penter's liench.  and  is  adjustable 
to  any  rerjuired  elevation,  to  stay 
the  wood  beinif  planed  ;  or  may 
be  driven  fluali  with  the  surface 
of  the  bench  when   its  services 

OnGoftbehiKiksahasanotched 

Slate  against  which  the  wood  is 
riven  ill  planing ;  the  other  hook 
b  is  square,  so  us  not  to  damage 
aearly  finished  work. 

Beocb-latlie.     A  small  lathe  such  as  mai^  be 
mounted  on  a  post  which  stands  in  a  socket  in  a 


ITlOT  are  of  vario 
kinds  of  work. 
Benob-Iiook. 


il 


bench.     In  the  illustration,  the  mandrel  carr 
&ce-plate  with  centering  devices,  and  may  be  di 
by  a  cord  from  a  treadle  or  by  a  bow.    The  tail-stock 
and  Tent  are  adjustable  by  thumb-nuts. 

Benoh-maik.  (Surveiting.)  A  mark  showing 
the  starting-point  in  leveling  along  a  linn  ;  also  sim- 
ilar marks  affixed  at  convenient  distances  to  substan- 
tial or  pennanent  objects,  to  show  the  exact  points 
apon  which  the  level  ing-staffs  were  placed  when  the 
vuioua  levels  were  rei3,  thus  facilitating  reference 
and  corrvction. 

Banoh-plAna.    A  joiner's  plane  for  worl 
lUt  nulaoe.     They  are  named,  m  the  oidar  ol 


fineness.  Jade,  long,   trying  paiuf,   mnooA,  joilUtr 
planes  (which  see). 

It  cunsista  of  a  ntock  tiavened  by  a  slot  in  which 
is  wedged  a  slanting  knife,  shaipened  at  its  lower 
edge,  and  called  the  plane-Ut.  The  opening  in  the 
sole  throiigh  which  the  bit  protnides  is  called  the 
throat.  'The  degree  of  protrusion  of  the  bit  deter- 
mines the  ranknesa  of  the  cut  and  the  consequent 
thickness  of  the  shaving.     The  bit  is  usually  held 


by  a  wedge  driven  in  from  above,  but  clamping  ar- 
rangements have  been  suggested,  though  they  are  not 
in  much  favor.  Id  the  one  shown,  the  cap-piece  is 
held  against  the  bit  bv  means  of  a  screw  /  passing 
from  the  heel  of  the  plane  to  the  nut  JV  in  oontict 
with  the  cap  H  and  bit  C,  and  a  second  screw  J^ 
which  pushes  down  the  nut  in  the  cap-piece. 

Benah'4'eeL  A  spinning-wheel  on  the  pirn  of 
which  the  sail  maker  winds  the  yam. 

Banch-aera^r.  (CaryetUry.)  The  wooden  screw 
which  operates  the  movable  jaw  of  the  joiner's  bench- 
vise.     Sec  Bench. 

Baooh-ohearB.  Hand-shears,  the  end  of  whose 
lower  limb  is  turned  at  right  angles  and  is  received 
in  a  socket  in  the  bench. 

Beaoh-Btrip.  {CarpcTitiT/.)  A  batten  or  strip 
on  a  caqienter's  bench  which  may  be  fixed  at  a  given 
distance  from  the  edge  to  assist  in  steadying  the 
work.     It  may  fonn  a  fence  or  a  guide. 

Banoh-vlM.  A  vise  provided  with  means  for 
attachment  to  a  wood  or  metal  worker's  bench.  In 
the  vise  of  the  carpenter's  bench  the  movable  wooden 


occupying  a  slot  in  the  head. 

In  the  ordinary  metal-worker's  viae  the  jaws  are 
both  of  iron,  and  one  of  them  has  a  spreading  claw 
which  is  screwed   fast  to  the  bench.      In  parallel 


BenrA  Tjf 


vises,  however  other  n  cans  of  fastening  are  adopted. 
(See  \  [SE  )  In  the  iIIUBtiation,  one  jaw  slips  on 
the  bar  as  the  nut  is  rotated  b)  the  handle  ,  the 
other  jaw  is  fixed  in  the  required  position  on  the  said 
bar  by  means  of  a  pawl. 
Bend.    1.  {Shipwrighling. )    a.  One  of  the  strong 

flanks  or  mWcs  on  a  vessel's  sides  to  which  the  beams, 
'nd  futtocks  are  bolted.     See  Wale. 
....      I  CI       aection  of  a  building-draft.     A  bmd 
ig  edge  of  \framt. 


2.  {fining.)  An  indurated  argillkceciu  substance. 

3.  {.yautical.)     A  knot  by  which  one  ro)ie  is  fast- 
ened to  another,  or  to  iin  objiict  suuh  aianng,  Bjiar, 


a,  a  Inop-henii.  d,  a  rolliiiij  benil. 

b,  afiaiermnn'a  bend.        t,  a  airruj:  bund. 
t,  a  ninnRiH  Wud. 

/,  a  movriN^-bend,  in  whifli  the  rope  is  bent  to  a 
post  or  bollarii  on  a  jiier  or  wli.irf. 

Buid'ing.  A  ))n>ci-«i  ap]>[ii'J  to  plates  to  form 
them  into  rylindrii^al  sIwjh's,  or  angulur  slmprB  for 
boitcnt,  auglv-iron,  i'ti\ 

Wlivn  the  mati'rinl  is  lirought  to  a  comigated  form 
it  is  trrnied  Co  mum  at  [.\r.  (nhii-h  si-e). 

Tlie  ben  JiuK  of  wno"!  for  thills,  bows,  fellies,  plow- 
hanillcs,  etc.,  is  usually  wiiile  stealuOiot,  and  su[>- 
ported  in  clani|«i  and  fonneni. 

Angle-iron  for  shi|B'  fi-Bnies  is  beiit   to  give  the 

ErojHT  tigiirt' to  lh<>  molding  t'dgi>,  by  means  of« 
ttliiig-bliii  or  by  n  tiragt.  The  funiicr  is  adapted 
toproiIuceeliBqieim'aturwi.     See  LtVKMSG-RLiH'K. 

The  Jinijt  I'onsisia  of  n  lixed  curveil  IhxI  and  a  rc- 
i'i]iTocnling  bioitk.  One  side  of  the  bar  to  be  bent 
or  atmjghti-iiiul  ri-sts  n^ninht  a  iwir  of  tixrd  liloi'ka, 
with  sliffhllyroinidiiUiirfuceH.  Blid»ay  between  those 
fixed  blocks  tlie  opiiosile  side  of  tlie  bar  U  prewed 
aKHinst  by  a  block  lutvinK  a  reciprocal inj;  motion. 
The  (hAition  of  the  fixed  bhicks  and  tlie  l.^URth  of  the 
stroke  of  the  inovabte  bloi'k  are  ra|*Ue  of  adjust- 
Dieiil,  aceoi'diiig  to  the  alteration  to  be  produced  in 
the  (t({iire  of  the  l«ts. 

Bending  of  iilati-s  for  shijis'  siili-s  is  (lerfonned  by 
iwssiuf;  thi'm  lietn'-en  a  Jiair  of  )ied-rotlr>rH  anil  a.  free 
rolliT  above,  whose  Iwonngs  are  oiljustuble  by  tnrons 
of  H'run's  so  OS  to  give  any  ivquin J  curvature  to  the 
plate. 

Holier- 1 ihites  are  bent  in  the  same  way, 

Boud'mg-atrake.  (.VAi/in-rij^A/iNi;.)  TwoHlrahes 
wrouiclit  iii'nr  the  eoverinpt  of  the  de<-k,  worknl  all 
fore  and  nfl  n  little  tlu.'ker  than  the  reat  of  thi^  dei-b, 
and  let  down  U-twei'n  tlie  lieanix  and  ledges  so  that 
tlie  ii]>{>er  sid.'  is  evi-n  with  the  n-st. 

Bend-leath'er.  A  Nii|>eriur  iiual  ity  ormk-'lenl  Iht. 

B«B-S>''-  l''"^iV.)  a.  A  tfaiti,  li^ht  Rengillee 
Btuir,  nude  <if  silk  and  hair,  for  tronien's  apparel. 

b.  An  imitation  of  sTri|ied  inuKlin.   {UmifuKslTiivii.) 

Ben-^'-llgbt.  \,l'sf<>lrrhah».\  A  kind  of  lire- 
work,  giving  II  vivid  lUiilHiuitBineil  blue  light,  usiilas 
a  signal :  als.i  nrittvii  ilfufftJ't . 

The  eoniiiositioii  for  Itertitul-liiihtit  is.  1  inrt  nnli- 
monv,  i  sulphur,  2  ineid.-.!  |Hnr<l<T.  ami  s  niirate  of 


elevating  the  appar  portion.   AbnitM«nit*cf  f^ 

united  by  the  Won  which  jma»  tmuverwly  urttm 
thebuilding.  When  rmiacd,it  1* ^ectmd brtlwbc^ 
of  the  side  to-the  other  benti. 

Beiit-g«K».  {ffaed-iBorl-titg,  tie.)  One  what 
blade  forms  an  angle  with  the  handle.  Cicd  br 
wood -workers  and  sculptors. 

Bont-gonge.  (  fyaorl-umrting.  1  A  Rooar  Iru 
towiinls  the  b«j<il,  and  used  for  acoopingor  bolla«ia| 
out  io[icave  surfaces.     A  bent-iuet  g^iuge. 

B«i)t-gra'Tar.    1.   {Jtuxlrif.)     A  to-rprr. 

2.  {Kngraiing.)  A  gnver  with  ■  blade  M  best  ■ 
to  n'n<:h  a  surface  whoae  plane  is  lowrr  than  a  mar- 
ginal rini.  [j'sed  in  ehaung  and  in  engraving  moM- 
gmms  in  sunken  tablets. 

Bent-le'wor.  A  lever  the  two  mntu  at  wiiA 
form  un  angli:  at  whose  apex  is  tha  ralcniin  :  tM,  a 
iK^II-rrank  fever. 


A   Wrighiiig-K3 


/ 


Bent-le'Tei  Bal'anc 

whieb  the  scale-pan  If 
is  attuched  to  the  abort 
cnrl  A  of  a  bent-lever, 
H'liic'b  is  pivoted  on  the 
siiiiimit  ofa  |>u!'t  it,  and 
whose  weighted  end  C  • 
Iravenies    a  graduated 

port  ion  111  tu  the  weight 
in  the  ]nn  IK.  Aa  tin' 
weight  C  ascends,  ita 
levenigi'  becomes  great- 
er, und  it  hahincea  a 
curresi>ondin|{ly  greater 
weight  in  the  pan  IV. 
Its  leverage  in  the  po- 
sition sliown  iaindieuted 
by  the  vertical  dotted 
line  drop]i«l  from  />. 
Beat-plpa  FU't«r.    A  tube  who««  bend  h 


Brml-rSff  fSMtr. 


into  rarthi'n  Imwis  or  iiimilar  slialli 

not  iiwhI  imiliiitialr'ly,  the  month  ^hl>uht  Ix'  euvervil 

with  waxi'd  pHpi'r  to  e.<ie1iide  m<>i-ilui'e. 

B»n-gal'-atripm.  \,Fai-rir.)  A  Itengslee stri)>ed 
cotton  iToth. 

Bent  t)ne  sn^lion  of  the  rmnie  of  a  bnildiiie, 
whii'li  it  put  lii(p-ther  on  the  ground  or  rmiiHljitioii, 
and  tlieu  raised  by  holding  the  feet  of  the  posta  and 


B«i)t-4twp. 
One  hiiving  a 
earv.-.)  l.laTle. 
Useil  hy  gun- 
stm'kers     and 

Ben'iole.  Discoverei]  by  Fomday  in  oiU  in  ItlSk 
and  by  l'.  It.  MaiLsfield  ill  i-oal-tar,  1840.  The  lat- 
ter was  futally  bunii-d  while  exjierinH-nting  with  it  il 
IS.lli,  Aniiiiie  is  pmluieil  rrum  it,  and  ia  the  aoonr 
of  thi-  eel.-bniHTl  iiioileni  <lyea,  mauve,  mi^iBta.  etc. 

Ber'gB-mot  {F-if>ricA  A  coarae  tapestry.  Mil 
to  have  lieeii  lir^t  made  at  Bergania,  Italv.  It  ii 
■-oni|>otied  of  Hocks  of  wool,  hair,  ailk,  oottea,  ■ 

Berlin.  iVthU-h.\  A  sprciea  oT  foarwhcdfi 
earriagi-  linvin(c  a  nheltered  seat  behind  the  badju4 
M>jarjle  fnini  it.  iiitrudurnl  pn'riotu  to  ICn  hv 
riiilip  'le  ('hie<e,  of  I'i.ilmont,  in  the  Mrriee  tt  Tit 
liain.  F-leeior  of  Itrandenburjih 

Berme.  I.  {F-rrliJimtuM.)  A  namiw,lcTd  ipMt 
nl  ihe  Imil  of  tlie  exterior  kIo|1«  of  a  Mnpc^  tew^ 
the  crumbling  of  the  parapet  from  blliu  Ibi*  |k 
dit.li.     S.1' Aii.MTls. 

2.  {EugiHtcTing,)    Ale 
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or  at  the  foot  of  a  bank,  parapet,  or  cutting,  to  catch 
earth  that  may  roll  down  the  slope  or  to  strengthen 
the  bank. 

In  canals,  it  is  a  ledge  on  the  opposite  side  to  the 
tow-path,  at  the  foot  of  a  talus  or  slope,  to  keep  earth 
whicn  may  roll  down  the  bank  from  falling  into  the 
water. 

Slopes  in  successive  benches  have  a  bemie  at  each 
notch,  or,  when  a  change  of  slope  occurs,  on  reaching 
a  different  soil. 

Berth.  A  sleeping-space  of  limited  dimensions 
on  board  ship  or  ou  a  railway-car.  It  consists  of  a 
box  or  shelf,  usually  permanent  on  shipboaixl,  occu- 
pying a  space  against  the  wall  of  a  state-room  or 
cabin. 

In  railway-cars  berths  are  usually  made  at  two 
elevations ;  the  lower  one  is  made  up  by  bridging  the 
space  between  two  adjacent  seats,  the  upper  berth  by 
letting  down  a  shelf  from  above.    See  Slerpino-car. 

Berth  and  Space.  {Shipwn'gfUing.)  The  dis- 
tance between  the  molding-edge  of  one  bent  or  frame 
of  a  ship  to  the  molding  of  another  bent  or  frame. 
Same  as  room  and  stpaxx. 

Bee'ee-mer  Pro'ceas.  A  metallurgic  process 
which  serves  as  a  substitute  for  puddling  with  certain 
descriptions  of  cast-iron,  and  for  the  manufacture  of 
iron  or  steely-iron  for  many  purposes. 

Steel  is  a  compound  of  iron  and  carbon,  stand- 
ing in  the  series  between  wrought-iron  and  cast-iron, 
the  former  having  less  carbon,  and  the  latter  more, 
than  steel.  An  old  authority  gives  the  contents  of 
carbon  in  different  classes  as  follows  :  — 


Pure  refined  iron  contains 

.     0. 00  per  cent 

Soft  cast-steel             " 

0.83 

Common  cast-steel     "     . 

.     1.00 

Harder  cast-steel        ** 

3.33 

White  cast-iron         "     . 

.     4.00 

Mottled  cast-iron       ** 

5.00 

Black  cast-iron          '*     . 

.     8.00         ** 

The  old-fashioned  way  of  manufacturing  the  so- 
called  bliaUr  steel  was  to  first  produce  a  refined 
iron,  and  then  cause  the  bars  to  re-absorb  the  neces- 
sary quantity  of  carbon  in  the  cementation  furnace, 
where  they  were  treated,  imbedded  in  charcoal  for 
at  least  a  fortnight.  This  steel  broken  up  and  re- 
melted  in  crucibles  forms  caa^-steel.  The  refining  of 
iron  in  a  puddling- furnace  to  the  point  where  it  as- 
sumed the  character  of  steel  was  the  next  step  in 
the  process.     See  Steel. 

Mr.  Bessemer  8  process  is  as  follows  :  — 
The  iron  whichis  to  be  converted  intosteel  is  melted 
in  cupola  furnaces,  and  tapped  off  into  a  large  ladle 
standing  upon  scales,  where  the  weight  of  the  charge 
may  be  accurately  determined.  When  everything 
is  ready,  the  charge,  of  about  twelve  thousand  pounds, 
is  run  into  one  ot  the  "  convertors."  This  is  an  egg- 
shaped  iron  vessel,  about  fifteen  feet  high  and  nine 
feet  diameter,  hung  by  trunnions  upon  a  ponderous 
iron  framework.  To  one  trunnion  is  attached  a 
heavy  pinion,  worked  by  a  rack,  driven  by  a  water- 
engine,  which  rotates  the  vessel  in  a  vertical  plane. 
Through  the  other  trunnion,  which  is  hollow,  pass- 
es an  air-pipe,  which  is  continued  down  the  out- 
side of  the  vessel,  and  opens  into  a  chamber  at  the 
bottom  of  the  "convertor."  (See  Convertor.) 
This  chamber  communicates  with  the  main  cavity  of 
the  vessel  through  120  holes,  each  three  eighths  of 
an  inch  in  diameter.  These  holes  are  contained  in 
ten  cylindrical  fire-bricks,  iml)edded  in  refractory 
materials,  and  the  whole  bottom  —  chamber  and  all 
—  is  removable  at  pleasure.  The  main  cavity  is 
lined  a  foot  thick  with  a  mixture  of  crushed  nuartz, 
sand,  and  clay,  and  opens  at  the  top  obliquely  up- 


ward through  a  **  nose  "  pointing  towards  the  chim- 
ney. It  is  evident  that  the  blast  must  pass  through 
a  trunnion,  because  the  vessel  could  not  be  rotated 
if  received  in  any  other  manner.  Prior  to  receiving 
the  charge,  the  lining  is  heated  nearly  to  whiteness, 
and  the  vessel  is  inclined  to  a  horizontal  position,  or 
beyond,  in  order  to  keep  the  air-holes  above  the  fluid 
iron  while  charging.  The  blast  is  then  turned  on, 
the  vessel  righted,  and  the  pressure  of  the  blast  keeps 
the  metal  from  pouring  through  the  air-holes,  im- 
mediately the  reactions  commence. 

The  cast-iron  used  ip  the  convertor  contains  about 
two  per  cent  of  silicon,  which  has  a  powerful  affinity 
for  oxygen,  and  the  combustion  of  which  generates 
enormous  heat  When  the  carbon  oxidizes,  which 
it  does  in  the  later  stage  uf  the  conversion,  a  long 
body  of  flame  issues  from  the  convertor  of  a  dazzling 
whiteness.  It  is  so  brilliant  that  the  eye  can  scarce- 
ly endure  it,  and  with  the  heavy  roar  of  the  blast, 
the  rumbling  from  the  volcanic  turmoil  within,  and 
the  showers  of  sparks  blown  out  of  the  vessel  in  thou- 
sands of  scintillating  pellets,  forms  a  scene  which 
must  be  witnessed  in  order  to  be  appreciated. 

The  completion  of  the  blow  and  the  exhaustion  of 
the  impurities  is  denoted  almost  instantaneously  by 
a  change  in  the  whiteness  of  the  flame  to  a  hollow, 
lurid,  translucent  glare,  accompanied  with  smoke. 
The  change  occupies  scarcely  three  seconds,  and 
gi-eat  care  must  be  taken  to  turn  down  the  vessel  the 
moment  the  conversion  is  complete.  The  product 
contained  in  the  convertor  is  nearly  pure  iron,  in  a 
state  of  perfect  fluidity.  A  small  quantity  of  oxide  of 
iron  is  mechanically  mingled  with  it,  which  must  be  re- 
moved, and  for  this  purpose  five  or  six  per  cent  of 
spiegeleisen  is  run  into  the  vessel.  The  manganese 
of  this  metal  at  once  decomposes  the  oxide  of  iron, 
takes  up  its  oxygen,  freeing  the  iron,  and  passes  into 
the  slag  an  oxide  of  manganese.  The  carbon  of  the 
spiegeleisen  is  partly  oxidized  and  partly  remains 
in  the  iron,  giving  it  its  steel  properties.  Afterwaiting 
a  few  seconds  for  this  i*eaction  to  complete  itself,  the 
ves.Hel  is  rotated  farther  down,  and  its  contents  dis- 
charged  through  the  nose  into  the  ladle  wielded  by 
a  huge  hydraulic  crane,  and  then  poured  through  a 
hole  in  the  bottom  of  the  latUe  into  iron  ingot-molds. 
The  blowing  occupies  about  twenty  minutes,  and  the 
loss  of  metal  is  about  thirteen  per  cent. 

The  rotation  of  the  convertor,  which,  together  with 
its  charge,  weighs  over  thirty  tons,  the  shifting  of 
the  ingot-molds,  ladles,  and  other  parts,  and  the  re- 
moval of  the  ingots,  are  all  effected  by  hydraulic 
power.  The  American  form  of  the  apparatus  is  the 
work  of  Mr.  Holley,  and  is  a  total  renovation  of  the 
English  method  and  a  great  improvement. 

Holley's  converter  has  a  joint  below  the  trun- 
nions, and  the  lower  portion  of  the  bulb  may  be  tak- 
en off",  placed  on  a  car,  and  wheeled  away,  so  that  the 
workmen  may  be  able  to  get  directly  at  the  tuyeres, 
and  can  set  them  quickly  and  strongly  by  ramming 
(janister  solidly  around  them,  instead  of  pouring  it 
around  them  in  a  semi-fluid  state,  as  in  the  cases 
where  the  bottom  of  the  convertor  is  reached  through 
the  mouth.  By  having  some  supplementary  bottom- 
sections  to  replace  at  once  those  in  which  tne  tuyeres 
have  become  burned  out  or  woni  too  short,  the  daily 
working  capacity  is  about  doubled. 

The  ingots  are  highly  crystalline,  and  generally 
contain  many  cavities,  which,  however,  have  not 
been  exposed  to  the  air,  and  therefore  close  together 
perfectly  under  hammer  or  in  the  rolls.  The  weight 
of  the  ingot  is  about  1,400  pounds,  and  it  will  make 
two  railway  bars.  It  cannot  usually  be  hammered 
until  after  it  has  been  cooled  and  reheated.  It  aver- 
ages a  foot  square,  is  three  or  three  and  a  half 
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feet  high,  and  hat  eon»ideimble  taper.     In  or- 
der to  enter  a  23-inch  train  of  rolU,  it  niuift  be 
**  bloomed  **  down  to  about  six  inches,  and  for 
this  purpose  it  is  rvheate^l  to  full  oranffe  red- 
neaa,  nammertHi,  and  cut  in  two.    Itisreneated       a 
a  second  time  for  rolling,  and  nach  **blof)in"    ^^ 
receives  17  in»im4,  iMiuinx  from  the  last  one 
over  30/t«t  in  length.     The  nigged  ends  are 
sawfd  off  by  two  tiawit,  plaired  *i8  feet  5  inches 
apart,  and  wlim  cool  the  liar  is  just  28  feet  long, 
having  i>untrai-t«*d  5  inches,  and  weighs  usu- 
ally 67  pounds  to  the  yard,  —  more  or  less,  of  course, 
according  to  the  pattern. 

Bast-work.  {Mining.)  A  miner's  t«*rm  of  the 
beat  or  richest  class  of  orv. 

B6-toil'.  Specifically,  the  French  term  for  con- 
crete ;  a  concrete,  the  invention  of  M.  Coignet,  com- 
posed usually  of  sand  5,  lime  1,  hydraulic  cement 
.25.  The  materials  are  mixed  by  a  shovel,  ground 
Tiolently  in  a  tempering-mill,  water  being  addeil 
sparingly  from  time  to  time.  The  pug-mill  haa  a 
Yertiuu  cylinder  and  a  shaft  anued  with  knives  spi- 
rally arranged,  lieneath  which  is  a  cycloidal  presiier 
which  drives  the  plantic  U'ton  out  at  holes  in  the 
bottom  of  the  mill.  This  is  carefully  and  nersistently 
raiimied  in  molds,  a  stratum  at  a  time,  till  the  mold 
is  full.  The  top  of  each  stratum  U  <leeply  scratched 
to  bind  its  su(*<!eHAor  thereto.  The  molds  are  cotTers 
in  sUuy  or  ordinary  moldn,  a<-coniiug  to  circumstances. 
The  reduction  bv' ramming  is  very  great,  alwut  1.7 
to  1.  The  weiglit  becomes  140  pounds  to  the  cubic 
foot.  The  reifiHtauce  to  crushing  is  5,0fN)  pounds  to 
the  iKiuare  inch  ;  ten  times  that  of  a  common  mor- 
tar made  itf  the  same  materials  and  pro|>ortious. 

Sewi*rM  made  on  this  plan  may  liave  the  centering 
removed  in  eight  hours,  and  in  four  or  five  days  they 
may  be  used.  Arches  with  a  pitch  of  1  in  10  have  pro- 
portions, sand  5,  lime  1,  hydraulic  cement,. 5.  In 
Varies  an'heji,  floort,  foundations,  )«rracks,  and 
churches  are  made  of  thin  material.  A  dwelling 
of  five  Mtori(%  in  Miromesnil  Htreet,  Paris,  is  con- 
structed of  a  single  mass  of  beton  ;  a  staircase  of  the 
same  material  runs  in  helicoidal  fonn  from  the  base- 
ment to  the  highest  floor,  molded  in  the  position 
where  it  stands. 

In  making  foundations  of  blocks  of  hydraulic  con- 
cn'te,  sheet  piling  U  first  driven,  and  forms  a  wall  or 
curb  to  maintain  the  concrete  in  pla<*e  until  act. 

This  is  an  old  Koman  method,  and  was  described 
by  Vitruviu.s.  It  has  also  been  use<l  by  the  French 
in  their  works  in  Algiers.  Blocks  of  324  cubic  feet 
were  floated  out  anil  dropped  from  slings  into  their 
pUi'es. 

Entjliih  rtripe  :  — 

Puzzuolana 12 

Quicklime 9 

Sand           ......  6 

Stone  s|wlls 9 

Iron  scales          .....  3 

MoldtMl  or  mixcii  in  a  box. 

M.  Coignet  erecte<l  a  test  arch  at  St.  D<'nis,  near 
Paris,  whose  dimensions  are  as  follows :  — 

Span 196  feet. 

ifiseofan^h 19    ** 

Cross-section  at  the  crown  4  feet  bv  3.25  ** 
Cross-section  at  the  springing  6.5  feet  ty  6.5  ** 
Specific  granty  of  the  material        .  2.200 

Weight  of  arch 260  tons. 

The  an'h  was  i^onstructed  in  six  days,  being  formed 
in  thin  iH>nrentric  layers.  After  it  had  reached  what 
was  deeme<i  a  suflicient  size,  it  was  allowed  to  remain 
for  five  or  six  weeks,  at  the  end  of  which  time  all 
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extraneous  supports  were  remored.  TUt  «M  wrml 
years  ago,  and  it  yet  stands  oniiyorMl,  «ad  yii 
ises  to  remain  an  enduring  monnnieiit  oC  the  ikill 
of  its  constructor.  The  total  amount  of  dcnffOMB 
sustained  by  the  center  of  the  wmh  alter  ue  en- 
tering had  been  removed  was  barely  three  c^the 
of  an  inch. 

SmVtj,    iSUiHg.)    A  short  crowbar ;  •  Jcbbj. 

Be-tweans'.    A  grade  of  needlaa  batwcM 
and  bl until, 

B«w'eL     1.  Any  angle  except  one  of  MT. 

2.  An  instrument  for  setting  off  any  aiude  or 
from  a  straight  line  or  surface,  much  naed  br  MtH- 
cers  of  all  descriptions  for  a^jiuting  tlM  sMttfay 
surfaces  of  work  to  the  same  inclination.  It  is 
])osed  of  two  jointed  arms,  one  of  whidi  is 
up  8(}uare  against  the  line  or  snrfaee  from  vhiek  tke 
angle  is  to  1^  set  off,  and  the  other  thn  ■iy«stdi  l» 
the  desired  bevel  or  inclination.  See  BmrtCL-wq/Oi 

3.  {Printing.)    A  ahig  cast  nearly  type-high 
with  chamfereid  edges.     Used  by  stereotypen. 

4.  The  obliquity  of  the  edge  of  a  saw-tooth 
the  face  of  the  blade. 

Bcw'el-gear'iiii;    (Oear.)   Cqggedwhesli 
axes  form  an  angle  with 
each  other,  the  faces  of  fflf-ML 

the  cogs  being  oblique 
with  their  shafts,  the 
sum  of  the  angles  of  the 
teeth  with  their  respec- 
tive shafts  being  e<}ual  to 
90^  The  illustration 
shows  a  breast-tirill  in 
which  a  lievel  -  wheel 
drives  two  bevel-pinions 
on  the  stock  of  the  drill ; 
one  pinion  is  for  cutting, 
the  other  for  fee<l. 

Bev'el-ing.  1.  (Oar- 
prntnj. )  The  sloping  ijK 
an  arris,  removing  the 
squan*  edge. 

2.  {Shiptrrighiinq.)  a. 
The  oi>ening  and  ctosing 
of  angle-iron  frames  in 
order  to  meet  the  plates 
which  form  the  ulnn  of 
the  shin,  so  that  the /ay- 
ituj  surface  of  the  tridt-arm 
of  the  angle-iron  may  exactly  rnrwipoad  l»ttt 
of  the  plating. 

The  l»eveling  is  performed  bj  smiths 
iron  is  lying  hot  upon  the  leveUqg-bloi^ 

b.  The  angles  which  the  sides  awl 
piece  of  the  frame  make  with  each  othsr, 

A  Manding  beveling  is  made  oa  ths 
under  li(>veling  is  one  on  an  iuwr  sniH 
of  timber. 

BcT'el-inc-bowd.   (fflfjiliifriiiif,|  A 
of  woo«l  <m  which  the  berelingi  oC  tks 
of  a  ship's  structure  are  marked. 

B«w'el-iiic-edc«.  {SkifhMi!4im$.) 
a  ship's  frame  which  ie  in  ooBtMt  imk 


BETELltfO-HACHIKE.  ^ 

Wllich  ii  worked  from  the  moiding-edgt  or  that  which 
is  rapiTMnted  in  th«  draft. 

B«T'al-iiig-ina-aIilii»'.    (BaotMndiiig.)     A  ma- 


y  BEVEL-WHEEL. 

chine  in  which  the  edge  of  ■  board  or  book-corer  ii 
beveled.  The  table  on  which  the  nateml  ia  kid 
is  binged  to  the  bed-piece,  and  may  be  aupported  at 
any  desired  angle  by  the  pawl-brace  and  a  rack,  so  aa 
to  prcKnt  the  material  at  any  inclinatioD  to  the 
knife. 

Ber'el  Plnmb-mle.  (Erigiiurring.)  A  survey- 
or's instrument  far  a4)  usting  the  slope  o[  emban  kmenU. 

BeT'el  8croIl-Ba^.  A  machine  for  sawidg  shi]^ 
timber  to  the  proper  curve  and  bevel.  The  saw  ii 
mounted  on  a  circular  frame  a.  and  reciprocated  by 
■  a  rod  i  and  eccentric  c.  By  inclining  the 
1  ite  frame  any  required  bevel  may  be  cut,  the 
being  ziveu  by  moving  tbe  carriage  d  don  ita 
circular  Crack  a,so  aa  to  vary  the  presentation  of  the 
timber.  The  timbers  rest  oq  the  rollers  //  of  the 
table  i  but  if  long,  are  likewise  supported  by  the  roll- 
en  t  it  of  the  carriages  1 1,  whicb  run  towards  and 
from  the  saw  on  tracks  i  t.  To  change  the  presenta- 
tion for  oblique  or  circular  cut,  the  carriages  >  i  move 
if  tbe  timber  be  long  enough  to  bring 
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them  both  into  action  —  around  tbe  track  g,  against 
whose  flange  the  gaide-rollera  h  A  bear. 
B«w'Ol-sqtur«.    One  whose  blade  is  ai^'uatable 
ng.  mo. 


to  any  angle  in  the  stock,  and  retained  at  any  Kt  by 
a  clamping-screw  ;  a  bevel.  The  cut  shows  sever^ 
forms  and  positions. 

B«V'ol-tooL     {Turning.)     A    turner's    toot    for 


BEZAN. 
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a  cog-wheel  whose  working-face  is  oblique  with  the 
axis.  Its  use  is  usually  in  connection  with  another 
beveUwheel  on  a  shaft  at  right  angles  to  that  of  the 
former,  but  not  always  so.  When  the  wheels  are  of 
the  same  size  and  their  shafts  have  a  rectangular  re- 
lation, the  working-faces  of  the  wheels  ai-e  at  an 
angle  of  45**  with  the  respective  shafts,  and  the  result 
is  miter  gears  a.  If  this  relation  of  the  shafts  be 
maintained,  but  the  wheels  arc  varied  in  size,  6,  the 
angles  of  their  faces  will  vary.  As  before,  however, 
their  cogs  are  cut  at  right  angles  to  the  surface  of 
two  cones  whose  a|)exes  coincide  with  the  [)oint  where 
the  axes  of  the  wheels  would  meet. 

When  the  shafts  are  arranged  obliquely  to  each 
other,  c,  a  certain  obliquity  of  the  cogs  of  the  wheels 
becomes  necessary. 

The  lower  ligurc  in  the  cut  shows  a  mode  of  obtain- 
ing two  different  speeds  on  the  same  shaft  from  one 
dnving- wheel. 

The  term  bevel- whtel  applies  in  strictness  only  to 
a  wheel  the  angle  of  whose  working-face  is  more  or 
less  than  45^  tlie  latter  being  a  initer-wJuel. 

Be-zan.  {Fabric.)  A  Bengalee  white  or  striped 
cotton  rloth. 

Bes'eL  A  term  applied  by  watchmakers  and 
jeweh'rs  to  the  groove  and  projecting  flange  or  lip 
by  which  the  crystal  of  a  watch  or  the  stone  of  a 
jewrl  is  H'tained  in  its  setting.     An  ouch. 

Biblble-prefts.    A  press  for  rolling  rocket-cases. 

Bibbs.  {Nautical.)  Cleats  l)ol ted  to  the  hounds 
of  a  mast  to  sup])ort  the  trestle-trees. 

Bib-cock.  A  cock  or  faucet  having  a  bent  doum 
nozzle  ;  a  bib. 

Pig  672. 


Bidc-i'iron.  A  nmll  anvil  witb  •  tamg  wU 
stands  in  a  hole  of  a  work-bench.     A  htmk  ivwm. 

Bi-cy'ole.  {VehieU.)  A  two^wheckd  TfhcyAL 
The  wheels  are  in  line  ;  the  fore-wheel  is  dnrcs  by 
the  feet. 

Johnson's  old  English  patent  for  a  AoUy  vu  t 
bicycle.     See  Velocipede. 

Bid'der-y-ware.  {JUoy.)  This  is  in»W  c 
Bider,  a  town  about  sixty  miles  from  Hydnsbsi 
India.     Dr.  Heyne  states  its  proportions  as — 


8 
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Bib- Cork. 

a  is  &  bib-cork  with  a  square  for  the  key. 

b  is  a  bib-cock  with  a  union-joint  on  the  nose  for 
the  connection  of  hose. 

r  is  a  bih-nilirf   the  dosun*  In^ng  by  a  recipro-  I 
t  atinij  sli«l»*  instead  of  a  rotary  spiirot.  \ 

Bi'chord   Pl-a'no-for'te.     (Afusir.)     A  piano 
with  a  grand  movement,    but   ]KK««i\ssing   but   two  I 
strings  to  a  note.     A  semi-grand  ])iano-forte.  | 


Copper 
Lead 
Tin      . 


To  3  ounces  of  this  allov  16  ounces  of 
added  when  the  alloy  is  meft<Hl  for  nse.  It  is  esl- 
ored  by  dipping  into  a  solution  of  aal-ammontac,  ah- 
peter,  common  salt,  and  sulphate  of  copper.  Thii 
colors  it,  and  the  color  forms  a  ground  for  the  silTtf 
and  gold  inlaying.  Chisels  and  gravers  are  emplojred. 
and  after  the  inlaying  is  compete,  the  ware  iipnl- 
ished  and  stained. 

Another  formula  gives,  zinc  128,  copper  16,  kadi, 
tin  2.     See  Ali^y. 

Bi-det^    A  form  of  sitting-bath  used  for 
the  body,  the  administration  of  iigections,  sad 
ment  of  hemorrhoids. 

Bid-hook.    {Nautieai.)    A  small  boat-honk. 

Bier.  1.  A  hand-barrow  adapted  to  carrra  oomi 
or  coffin,  or  both.  Its  purpose  is  its  only  distn- 
guishing  i>e<ruliar- 
ity  to  constitute  a 
difference  between 
it  and  a  stretcher^ 
litter^  or  hand- 
barrow. 

The  bier  repre- 
sented in  the  ac. 
conqmnying  cut 
was  the  ordinary 
form  for  su[)port- 
ing  the  dead  in 
ancient  I'^ypt. 

The  illustration  is  from  the  temple  at  Kamak. 

2.  {f reaving.)  A  count  of  40  threads  is  tkt 
warp  or  chain  of  woolen  cloth.  The  numhcr  cf 
warp-threads  is  counted  by  biera  ;  the  threads  si? 
termed  end^.     Tims,  — 

In  ordinary  broadcloth  there  sre  3,600  thresdsis 
the  war|) ;  these  ai-e  set  in  a  sfey  or  reed^  ahoat  SA 
vanls  wide.  Such  a  war])  is  said  to  be  90  hien.  Is 
iRngland,  5  biers  or  200  threads  go  to  the  AvadM. 
This  is  one  of  the  altsurd  overdndts ;  as,  a  hundred- 
weight of  112  poumls  ;  a  dozen  consisting  of  IS.  Is 
some  trades  a  hundred  consists  of  180  ' 
|>ounds. 

40  warp-threads  of  woolen  yam  on  the 
5  birrs  make  100  ;  that  is,  100  pairs  of  threads,  IM 
above  and  the  same  number  lielow,  in  the  iftrrf.  Con* 
mon  bn>adcloth,  1}  yards  wide,  has  18  donble^aB- 
dnnls,  or  3,600  waq)-thread8.  Fine  htoadeloth  tmj 
have  6,000  warp-threads. 

Bight.    {Xnuficnl.)    The  loop  of  a  bent  raps. 

Bi-lalo.  {ressel.)  A  two- mssted  vessel  of  Ma- 
nilla. 

Bil'an-der.    ( ressel.)    A  smsll  t«o-nast 
sel  uk4mI  in  Hollan<i,  principally  on  the  canal 

Biinbo.    {freapon.)     1.  A  ilezible-hladed 
from  Hill»oa. 

**To   l)e   compasse<i,   like  a  good  bflbo^  fa  ttt 
cirt'nn)fi*nMice  of  a  i)eck,  hilt  to  point,  bad  la 
—  FaLs/ajF  {in  the  nuck-basket). 

2.   A  fonn  of  fetters  for  priMnan^  Mm 
Bill>oa,   Spain,   where  they  wars  naaafaiHift  li 


BILOE. 

\mt^  qiiuitities,  anit  ahippeil  an  the  veseeU  of  the 
SpsnUh  Armada. 

A  long  bar  of  iron  was  bolted  and  locked  to  thi 
deck  ;  a  ihachle  slippei!  luoacly  on  the  bar,  ejid  wm 
■ecured  to  the  ankle  of  the  ))ri90iier. 

HamUI. 

Bllffe.  1.  {Shipbuilding.)  The  flat  portion  of  a 
■hip'R  boctom.  Here  water  coUnots.  and  is  called 
bU^-uxUer.  The  water  is  derived  from  leakn^  and 
condensation.  The  bHpe-iiialer  alarm  announces  any 
unusual  depth  ;  the  lrUge-p«m.p.i  remove  it. 

2.  {Buaptriur/.)     The  protuberant  middle  portion 


BILGE-WATER  GAGE. 


Bilge-board.    {Shipbuilding, 

erioK  the  limbers  wliere  the  bilge- 

BUgtt-keeL      {Shipbuilding. ) 

Kg.  674.  ■   ■ 


The  board  cov. 
kter  collects. 
A    longitudinal 
-  plate    on    the 
bilge  of  a  vessel,  for  pro- 
tection from  rubbing ;  or, 
in  the  case  of  iron  vessels 
without    true   keels,   to 
prevent    rolling.       Used 
with  vessels  ha  vine  flat 
bottoms  and  light  dnft. 


^1^  _,^y    ™"«=  "l^her  British  iron- 

^v^^^^BIH^^tf^     cLuls  have  bilge-keets. 
ta  Bllge-piBce.    {Ship- 

Bilft-EtiU  wrighiing.)     An   angle- 

iron  or  wooden  stringer 
placed  at  intervals  along  the  bilge  of  an  iron  ship  to 
■tav  and  stiffen  the  frame. 

BUge^lank.     {Shipmrighting.)     Strengthening 
planks  of  the  i[i[ii-r  or  outer  skin,  at  the  bilge. 
Bilge-pump.     (iVoiifica'.l     a.  One  for 

fnmpingthewalei  from  the  bilge  of  a  vessel.       ^ 
a  \ti  old  form  it  had  a  rod  carrying  a  disk      ^^ 
(called  a  burr),  to  which  is  nailed  a  hollow 
inrerted  cone  of  strong  leather,  the  upper 
edge  of   which   is  equal   to   the   diameter  of   the 
chamber.     When  it  is  thrust  down  it  collapses,  al- 
lowing the  water  Co  pass  -,  when  it  is  raised,    the 
leather  cap  spreads  by  the  weight  of  the  column, 
and  makes  a  tight  Joint  with  the  sides  of  the  cham- 
ber. 

Formerly  also  known  ss  a  inrr-pump. 
Bilge-pump*  are  fitted  to  marine  eripnes  as  a  se- 
curity to  the  ship  in  case  of  entraonlinary  leakage, 
■a  well  as  to  save  the  work  of  the  crew  in  pumping 
the  hold  dry.  The  bilge-pipes  should  be  made  of 
lead,  which  anfTer  less  corrosion  than  copper  from 
the  acidulous  bilge-water  of  wooden  ships. 

b.  A  pump  to  withdraw  water  when  the  ship  is 
laying  over  m  that  the  water  cannot  reach  the  lim- 
ben  whieh  are  reacheil  by  the  main  pumps. 

BUge-ira-ter  A-larm'.  (Naulicd.)  The  ordi- 
nary form  of  these  alarms  is  a  well  in  the  hold  and  n 
Boat  whose  rise  is  maile  to  free  an  escapement  and 
Bound  an  ordinary  clock-alarm  mechanism.  In  many 
cases  the  stem  of  the  float  is  either  graduated  toshow 
the  hight  of  the  water,  or  has  a  rack  which  operates 
a  spur-wheel  and  turns  an  indicator- linger  on  a  dial. 
These  may  be  read  as  occasion  reqnire.i,  but  are  not 
properly  alarms  unless  with  them  is  associated  a 
device  to  call  attention  to  the  condition  of  the  appa- 

One  form  of  bilge -water  alarm  has  a  vertical  rec- 
tangular box  A  permanently  placeit  in  the  water 
whose  rise  is  to  be  announced.  The  float  B  rises 
with  the  water,  and  its  stem  B  has  an  ob1ii|ue  slot  b, 
in  which  ■  pin  moves  and  gives  motion  to  a  bar  d 
'  d  to  clock-wDrk.   The  latter  is  placed  in  any 
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convenient  position,  and  connected  to  tha  bar  by 
wire  or  rods,  so  as  to  trip  the  escapement  of  the  clock- 
alarm  when  the  float  reaches  a  certain  hight.  The 
figures  represent,  respectivel)-,  the  indicator- dial, 
the  slotted  stem  and  moving  bar,  the  clock-work, 
ind  a  vertical  section  through  the  float  and  the  lower 
part  of  the  trunk. 

In  another  form  a  tube  is  bent  to  conform  to  the 

Fig.  878. 


transverse  sectional  shape  of 
the  vessel,  and  is  provided 
with  a  whistle  at  each  end. 
At  the  lowest  midship  por- 
tion the  bilge  water  is  ad 
mitted  at  a  gauze  covered 
opening.  When  a  consider 
able  amount  of  bilge  water 
has  collected  in  the  mpe  the 
rolling  of  the  vessi-l  causes 
the  water  to  eipil  the  air 
at  alternate  ends  of  the  pipe, 
and  sounds  an  alarm 

Bllge-wa'ter  Dia- 
oliaTge'.  ( \aulK'U  ) 
device  to  securt  antor 
discharge  to  the  bilge  water 
A  tube  extending  from  the 
iimberthrough  the  outer  skm 
has  a  rear  opining  through 
which  a  curnnt  Is  induced 
as  the  vessel  passes  through 
the  water. 


B^ff-Watrr  Oott 


ihowing  the  depth  of  bilge-water  in  the  hold.  A 
gnduBted  Bt«m  exUnding  upward  fTom  a.  Heat  in  the 
well  nhere  the  bilge-water  (collects.  As  the  float 
risei,  the  graduations  are  rrod  by  the  DlBcer  of  the 
watch. 

Bllge'iraj.  (Shiplrdildiiig.)  The  fouodation  of 
the  cradle  su[>portinu  a  ship  U()0J1  tho  alidiiig-ic-iiji 
during  building  ana  Liuni'hing.  The  ilidiHg-iBay» 
conxist  of  plankii  3  or  4  inuhea  wid<'  sui)portcd  on 
biouka,  ttud  the  liilgeways  of  tlip  cradlu  slip  tberpon. 
The  bilgeways  arc  HDout  fire  sixth-i  the  length  of  the 
ahip,  aitil  are  about  2  feet  d  inches  square.  The 
eradhxa  the  i7Brriagewhii:h  bears  the  abipinto  the  wa- 
ter anil  sejianttrs  from  the  ship  by  the  out  of  Hoating. 

BilL  1.  (AgrUutturc.)  A  book-sha|ied  cutting- 
impli'Uienl,  used  in  heavy  pruning,  hedging,  etc.  A 
bill-hook. 

2,  {JFeapon.)  A  hook-ahaped  blade  on  a  staff, 
formerly  used ;  the  lialberd  of  the  infantry  soldier. 
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nilcr  the  name  o{  fnlx  or 
II  weu]>on  among  the  Komans. 


The  bill  t 
/alcuia.  wa 

A  Bimilar  hnplemeiit  nan  um^  by  the  tireeki 
figures  of  I'eraeuH  and  Saturn  are  represented  thus 
annei).  With  this  weapon  .liipiter  wounded  Typhoo 
and  Hercules  slew  the  LeniEan  Ifydra. 

3.  (A'uulical.)  The  jmint  on  the  end  of  the  arm 
of  an  anchor  beyond  the  fluke  or  palm  ;  the  pee.  It 
in  the  firxt  ]iart  to  penetrate  the  ground,  and  is  ntade 
slightly  booking.     See  Akouor. 

4.  iShipicrightiiig.)  Tiie  end  of  a  compass  or 
kniv  ti  tuber. 

5.  {Agficullure.)     A  niBtto<:k. 
II.   The  point  of  a  hook. 
BUt-boud.     iShiiibiiildiHg.)     An  : 

tioaril  nr  double  planking  whieh  projec 
side  of  the  ship  anil  Ber\'es  to  support  the 


of  the 
BU'll 


n-povered 
from  the 
luer  fluke 


{Unddleri/,)    a,  A  strap  which  < 


i.  A  pocket  or  loop  which  reoeivi-s  the  end  of  ■ 
tinckleil  Ktrap. 

Blllat-llftad.  {Nautieal.)  A  jiiece  of  wooil  at 
the  bow  of  a  ntbale-boat  around  which  the  harpooU' 
line  runii  ;  a  loggerhead. 

Billeted  Caajle.  {ArrAiteeiurr.)  Cabled  mold- 
ing with  i;inrturr». 

BUlat-ing^oU.  (AoIJinji-ifiV/.)  Axetofrollera 
for  reducing  * 


rtf.e78. 


sliapu,  to  iDercbant- 
able  bar.  In  the 
i  I  lastration  t  he  pa.ss- 
es  are  shown  with 
flattening  and  eilg. 
ing  grooves. 

BUlftt-mold'. 

In*  (ArthileHure.) 

-       *e.l 


orcUindn.albluek.i 
with  in  ten  nix,  the 
bloLkslvinglingth- 
wise  of  the  comicv. 


rows,  brriikingjoint. 
Bil'let-Dote. 
A  folded  writing-paper  6  by  S  inche<<. 

aUl-^old'ar.    A  device  by  means  of  which  bills, 
tnemorBndumi,  or  other  slips  of  paper,  are  held  and 


■2  BILL1ABD0. 

aecnred,  so  as  to  be  raadilj  lefeiied  to  aod  ■ithiliMi 

as  required. 

There  are  numefwiB  fonm :  one  oonaats  (f  w  b. 
per  and  a  lower  band,  whose  dirtanoe  apart  Bay  b 
regulated  by  means  of  two  elantic  atnpa  faalnij 
by  hasps  or  fasteners,  which  kUow  the  Mrapa  w  \r 
taken  up  or  let  out  as  required. 

Another  form  is  a  spring  claap  ;  ■  third  ia  a  wm 
for  impaling,  either  suspended  or  atsnding  on  a  loat 

Bill-hook.  A  thick,  hnry  knife  wiUi  a  imkti 
end,  useful  for  chopping  off  small  brancba  ti  tna 
or  cutting  apart  entanglft]  vinea,  nota,  etc; 

When  a,  short  handle  only  is  attmchol,  this  iapic- 
ment  ia  sometimes  called  t  hand-bill. 

Its  lighter  forms  corrrspond  in  their  ^pUcsiia 
to  the  Spanish  miu/ieie. 

The  bill  is  made  of  a  weight  and  shape  proporticwd 
to  the  work. 

The  loiighandled  bill  o  is  called  a  KtmOer ;  Iht 
handle  four  feet  long. 

Tlie  short-handled,  light-tool  &  ia  ailed  a  ^m^ 
kooi,  and  ia  used  for  trimming  off  tiriga,  pmnisf  a 
cutting  back  the  smaller  limba  to  prGaerrr  the  abafs 
of  a  hedge,  shrub,  or  ornamental  tree 

The  other  two  BBUtca,  c  if,  reprcspnt  Tarieties  rf 
bill-hooks  for  heavier  work.     The  iUiutratiaiis  nt 


of  the  princiml  uses  of  these  took  in  1'>wl— il  k  te 
hedging.  Tliis  U  on  the  adraoM  witli  na  ;  ha^  ■ 
Dsu^,  we  liBve  contnved  a  machine,  foandad  oa  ttt 
principle  of  the  liarcetUr,  which  ia  drawn  bj  hen« 
and  trims  the  hedge  to  any  required  shape,  ta 
HKDnK  Planters  am>  Clifpebs. 

BilOimrd-on*.  The  rod  with  which  the  liillMii 
bell  is  stniek.  It  is  sooKticKa  tij^ed  with  a  vakan- 
ized  rubber  block. 

Billiard-mark'ar.  A  eonntinA  appantnt  to 
registering  the  points  and  gamca  at  Hllfaid^  Thai 
are  many  varieties. 

Bllllarda.  A  game  of  skill,  pkyed  <■  a  laaslK 
level  table  of  pecaUar  conatrtiction,  with  haid,  dm- 
U  propelled  by  a  tapering  stiefc  «aUed  tht  «1K 
invented  either  in  France  or  Italy.  laiiWyp 
^  the  sixteenth  centnry.  nie  laniilwa  ■ 
eenerally  ascribed  to  Henriqne  DerhnM^  aa  Hdrt 
in  the  reign  of  Cfaatlea  IZ.,  UTl.  ^ba  ^Mt  h 
spoken  of  by  Shakespeare. 

In  1578,  during  the  rei^  of  WDUai^  Pi^rf 
Orange,  permiaaion  was  girin  to  wamt  """"  "^  "* 
Amstenlam  to  keep  billiard-tahlM. 

"  Up  all  of  us  and  to  billiarda."  —  p| 

"After  dinner  to  billiard^  wbtn  I 
gel."  — /Wd. 
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Billiard-tablea  of  the  best  quality  hare  morbla 

taj«  covered  with  clotb.      The  seneral  appearance 

fa  wall  known.     The  full-size  taUe  is  6  feet  by  12, 

hnviogsix  pock- 

IS'  Ml.  eta,  one  at  each 


ppoat( 


d   th     ti 
I     wh    h  I 
t   th      bal 


BtUtant  lU     CxAiim 


s  th 


ieot  tn  tenal 

▼mri         m  t  n  I         d  d  vi        h 

lb     thii   p  rpose    "i"  y     ^  '"^ 

•nlgects  or  patenU.     The  cue  wa 

1670. 

Carom  tables,  destitute  of  pock( 
great  favor.  The  different  modi 
the  cushions  have  fonuBd  thi 


lof  n 


ypat- 


A  Kamas  billiard-table  is  thus  described ;  "  First, 
in  the  middle  of  the  floor  was  an  enormoualy  UiKe  box, 
on  which  was  laid  about  a  waKon-load  of  sandstone, 
coTereil  with  about  eight  yards  of  blue  jean.  The 
pockets  were  made  of  old  boot-legs;  for  cues  they 
bad  old  hoe-handles  ;  mock-orangex  served  for  balls  ; 
■nd  to  count  this  lovely  game  they  used  dried  apples 
■tiuns  on  a  clothes-line.' 

Bilioil.  {Alloy.)  A  Qennan  coin-alloy  of  cop- 
per and  silver,  the  former  predominating. 

Biiay.  1.  [yVo-A-ManufaclHre.)  A  slubbing- 
ouchine  in  wliich  the  partially  compacted  slivers  of 
wool,  in  the  condition  of  airdinga  or  roila,  are  joined 
end  to  end  and  receive  a  slight  twist,  —  the  prelim- 
inary  operation  In  wool-spinning.      See  Slubbino- 

HACUIS-E. 

2.   A  policemans  mace  or  club. 

BUay-pite.    lirool-Man^/adi 
carriage  in  a  sluhhing-miKhine, 

Bl'na-ry-oa'gliie.  Usually  an 
one  cylinder  whose  piston  is  imik 
which,  having  done  its  work  there,  is  exhausted  into 
another  part  of  the  apparatus,  where  it  is  allowed 
to  communicate  its  unutilized  heat  to  some  liquid 
volatile  at  a  lower  temperature ;  the  vapor  of  this 
■econd  liimid,  by  its  expinsion  in  a  second  cylinder, 
yields  additional  useful  force.  Ether,  chloroform, 
and  bisulphide  of  carbon,  have  all  been  tried. 

Bind'er.  I-  (GaTpetUry.)  A  lie-bram.  A  bind, 
ing-joist  supporting  transversely  the  bridging-joists 
above  and  ths  ceiling  joists  below  to  shorten  the 
beu-inm.     8«e  Joist     Floor 

S.  (SIUfhl\lilvig  )  A  pnncipal  part  of  a  ship's 
frame,  aacfa  as  keel,  transom   beam,  knee  etc 

8.  (Stimtig  machijie )   A  device  for  folding  a  bind- 

Flg  681 


■e.)    The  moving 
;   having 
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ing  about  the  edge  of  a  fabric  and  sewing  it  thereto. 
See  "  Sewing-machine  Attachments,"  a  complete  di- 
Ke$t  to  187^  by  George  W.  Gregory,  Washington, 

4.  {Agriculture.)  a.  An  attachment  to  a  reaping- 
machi     wh   h  b    ds  th   ga    Is  into  sheavei- 

*  A  wisn  (  traw  cord  wire,  or  other  band  for 
b    d    g      heaf   f  grain 

•i   {Wa  M)    A  1  ng.eea 

I  pi  ed  h   ttl    bo    to 

rre  t  th       h   ttl         d 


Blad  9     i     m        A 
h    (^      with     a<^     tabl 
been  gs  by  wh   h  th 
^I     pos  t         f  th     1   ft-  Mutit-Bina 

ing  may   be  regulated   to 
smt  the  plane  of  motion  of  the  belting. 


Biatdtr~Fnmt. 


Blnd'ei'B  Board.  {Bookbinding.)  A  thick  skeet 
of  hard,  smooth,  calendered  pasteboard,  between 
which  printed  sheets  are  pressed  to  give  them  a 
smooth  surface.  Also  the  stitT  pasteboaids  which 
fotm  the  basis  of  the  sides  of  book  covers. 

Blnd'lBg.  (BookHndiug.)  The  putting  of  a  cover 
on  a  book.  In  the  trade,  binding  is  putting  on  the 
sides  :  following  the  operations  of/oldtnp,  gMierirtg, 
sariiig,  Tomiding,  and  edgt-euUiag,  and  preceding 
the  covering,  tooling,  tettering.  and  edgc-giliing. 

Various  kinds  of  binding  are  known  as  — 
India-rubber, 


Antique 


BevJed, 

Levant, 

Boards, 

Morocco 

Muslin. 

Roan, 

Cloth. 

Russia, 

Cnished, 

Sheep, 

Vellum, 

Velvet,  e 

Bladlng-oloth.  {FeAric.)  Dyed  and  stamped 
nualin  for  covering  books.  The  dyed  cloth  is  paoed 
between  engraved  rollers,  or  is  worked  after  being 
cut  into  patterns  of  the  requind  aize.    The  engraved 
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cylinders  of  hard  steel  confer  the  impress  character- 
istic of  the  back  and  sides  along  with  embossed  de- 
signs over  the  surface  in  sharp  relief.  It  is  a  cheap 
and  gooil  substitute  for  leather,  which  it  has  nearly 
superwded  for  general  use. 

Bind'lng-guide.  (Scwitig-Mackiru.)  The  device 
is  adapted  to  receive  a  binding'  and  fold  it  about  the 
edge  of  a  piece  of  mateiial  to  be  bound.     Are  of  two 

Fig.  684. 


vent  tlie  spreading  of  the  nrchcd  roo6  of  tht  Uam 
and  iron  chamber.     See  PuDDLIKO-rumaiACi. 

Bind'ing-^raffer.  {Carpemir^.)  A  hmgitriiiM 
timber  in  a  roof,  supporting  the  rmltcn  at  a  poos 
between  the  comb  and  eave.     See  PuKUV. 

Bind'ingB.  I,  {ShipbuiidiHg.)  ThmtMrn^ 
a  ship  which  hold  the  frame*  together.  Sotib  •.'• 
the  beams,  knees,  clamps,  tpaier-ioays,  etc. 

2.  {XatUieai.  \  TV- 
iron  wrought  mp^^^jl 
the  daui'Ttf^a. 
~liiid'iiBC-t 
A  aet-scTT«  «L{ 
binds  or  ciani|«:«: 
puts  together.  Tic 
term  is  aj^ied 
cially,  in  instrvaeaa 
of    gradostioB   ni 


Binding'  Guide 


general  classes  :  1.  A  flattencnl  tube  folded  ^dually 
on  itself  longitudinally  from  near  its  receiving  to  its 
delivering  end,  but  with  a  s})ace  left  for  the  edge  of 
the  nuitcrial.  (See  patent  to  Sweet,  December  20, 
1853.) 

2.  Adjustable  hooks  projecting  through  the  face 
of  a  guide  and  facing  each  other  ;  the  l)indiiig  is 
directed  by  the  guide  and  hooks,  the  material  to  be 
bound  rests  l>«»tween  the  hooks,  and  the  latter  are 
a<]ju.stable,  to  lap  the  binding  more  or  less  on  either 
side.     (See  patent  to  Prick,  June  19,  1860.) 

Some  binders  turn  in  or  hem  the  edges  of  a  bia^ 
strip  uf  cloth  as  it  is  applie<l  for  a  binding.  (See 
jNtteiit  to  I)oi;(;las,  Octol)er  5,  1858.) 

Bind'ing-joist.  {Gir/tcntri/.)  A  joist  whose 
ends  n*st  h^k)!!  the  wall- plates,  and  which  support 
thfbn'tlfjiwj  or  filter  jo utt^H  above  and  the  ceiling  joists 
below.     A  bimlrr.     See  .JoisT  ;  Klook. 

The  binding-joi.st  is  em])loyed  to  C4irry  common 
joists  when  the  area  of  the  floor  or  ceiling  is  so  large 
that  it  is  thrown  into  l)ay.s.  With  large  floors  the 
bimii tig-joists  vLV^  i^\x\^\}OTi^i^ihy  girders.  See  Gird- 
EU. 

Binding-joists  should  have  the  following  dimen- 
sions :  — 

Width. 
Incbfls. 

4 

4i 
5 

5i 

6 

6i 

7 

n 

Bind'ing-plate.    One  of  the  side-plates  of  a 
luddling  or  boiling  furnace,  which  are  tieil  together 
y  lK>lts  across  the  furnace,  and  by  flanges,  and  serve 
to  bind  the  |Hirts  of  the  furnace  together  and  pre- 


Mff 


Length  of  Bearing. 

Depth. 

Feet. 

Inches. 

6 

6 

8 

7 

10 

8 

12 

9 

14 

10 

16 

11 

18 

12 

20 

13 

I 


measurement,  to  a  screw  which  cUunpe  a  part  is  a 
given  iK)sition  of  a4justment.  A  scrtw  l^  wWk 
the  wire  of  a  galvanic  battery  is  held  in  close  coBtK! 
with  other  metallic  portions  in  the  circuit. 

Bind'ingHicrow-  Clamp.  ((7a/c«Mtjiii.)  Adrfia 
used  with  voltaic  batteries;  the  lower  pottisaiii 
clamp  for  the  zinc  or  copper  element,  wnicfa  is  ■§• 
])ended  in  the  batli ;  the  upper  has  a  hole  fer  tfa 
conductor-wirp,  and  a  screw  which  comes  iHtiUf 
down  uj>on  it  to  ensure  contact. 

Bind'ing-atrakas.  {SkipimUding.)  Tbk 
strakes,  ]UMnking,  or  wales,  at  potnta  wheic  thn 
may  be  Iwlttnl  to  knees,  shelf-pieces,  etc. 

Bind'ing-wire.  The  wrapping-wiie  for  attatk- 
ing  Ttieces  which  are  to  be  soldered  together,  or  to 
hold  in  intimate  contact  the  parts  coDoenied  ii  ■ 
voltaic  circuit. 

Bind-ralL     {Hydraulic  Engineering,) 
to  which  the  heads  of  piles  are  aecnrrd  by 
or  otherwise,  serving  to  tie  seveiml  of  them 
and  as  a  foundation  for  the  flooring-joiata  or  i 
A  cap. 

Biug.  (Mining.)  A  nlace  for  reodTing  otv  imh 
for  smelting.  The  bing-kole  is  the  opening  thrNfh 
which  it  is  thrown. 

Bink.  {CotUm-Afann/aeiure.)  A  stadc  of  collm 
in  a  bin  or  on  the  floor,  consisting  of  smmissIh  hj- 
crs  of  cotton  from  different  hales  laid  in 
strata,  in  order  to  blend  them.     A  AtmAs 

The?  su])i>ly  of  cotton  for  the  machinsiy 
by  raking  down  the  take  so  as  to  mix  the  eottoi  if 
the  successive  lavers  at  each  taibt. 

Bin'Da-ole.  (Fr.  habitiacie).  {NuMHeaL)  Ach 
or  lx)x  for  containing  the  oomnaas  of  a  ihb  Mi  a 
light  by  which  it  is  illuminatea  at  afi^t. 

It  is  placed  inunediateiy  in  ftwt  of  ^ 
steering-apparatus,  and  sccnrad  to  the 
by  metal  stays.     The  tdUr  portioB  has 
(lows,  .HO  that  the  compass  is  at  all 
the  helmsman,  who  stands  at  the 


f«B. 


Bin'o-ole.  {Op- 
lio.)  A  Binocu- 
lar Telescope 
(which  !iee). 


to  the  UtWr. 

viileil  )ieiidl,  a  rpiil  nr  virtual  image  of  the  object 

beyoni]  the  place  of  division. 

BUDOo'n-lar  GUu.  {Ojitifa.)  Ad  eye-glass  or 
teleBCO()i;  t«  wliioh  both  ejes  may  be  applied. 

Albnzen.  the  Samcen,  who  tloumlied  in  Ef^pt 
and  in  Sitain  A.  n.  1100,  "was  the  tirsttocorrect  the 
Greek  misconception  »3  to  the  nature  of  vision,  allow- 
ing that  the  rays  of  light  come  from  tlie  ratcmal  ob- 
ject to  the  eye,  and  do  not  issue  from  the  eye  and 
irnpinge  on  eiternsl  things,  as  up  to  his  time  had 
been  supposed.  His  ex^anation  does  not  depend 
tipon  mere  hypothesis  or  Biip|)0)iitian.  but  is  ]>lainly 
based  upun  anatomical  investigntion  as  well  its  on 
geometrical  discussion.  He  determines  that  the 
retina  is  the  seat  of  vision,  and  that  impressions 
made  liy  light  upon  it  are  conveyed  along  the  optic- 
nerve  to  the  brain.  With  felicity  he  explains  that 
we  see  single  when  we  use  both  eyes,  oecause  of 
the  formation  of  the  visual  images  on  symmetrical 
portions  of  the  two  retinas."  —  DhaPkh. 

The  camera- ob-icum  of  Leonardo  da  Vinci,  b.  H52, 
wu  an  imitation  of  the  mechanical  structure  of  the 
eje. 

Samuel  Pepys,  in  "  His  Diary,"  records  a  conver- 
•atioD  with  Dr.  Scarborough  on  board  the  "CharlA," 
fonnerly  the  "Nazeby,"  on  the  voyage  of  Charles  II. 
from  the  Hague  to  Dover,  May  21,  1S60.  Dr.  Scar- 
borough remarked  that  custom  touglit  children  to  di- 
rpct  the  axes  of  the  two  eyes  converpingly  upon  an 
object,  and  presumed  that  the  visual  image  of  but 
one  eye  was  appreciated  at  n  time.  Dr.  Seariiorough 
does  not  seem  to  have  Qeduced  from  this  that  the 
images  differed,  and  thus  imparted  the  sensation  of  ro- 
tDDditv  or  saliency  to  the  objeel,  nor  the  other  fact 
that  the  angle  of  convergence  of  the  aiea  gave  the 
impression  of  distauce.  Ue  came  very  near  to  these 
great  deductions. 

A  good  illnitratian  of  the  principle  of  binocular 
fiBon  is  fumiihed  by  the  stereoscope,  invented  by 


is  BIITOCULAB   MICROSCOPE. 

Professor  Wheatslone,  and  forming  one  result  of  his 
discoveries.  When  we  are  looking  at  a  raised  object 
with  one  eye,  the  result  is  just  the  same  as  if  we 
looked  at  a  flat  surface,  so  far  as  the  colore  shades, 
et«.,  are  skillfully  imitated  ;  but  when  we  look  with 
both  eyes,  the  ininge  in  the  right  eye  is  not  exactly 
like  that  in  the  left,  because  we  view  it  from  a  dilfer- 
ent  point  of  sight  It  is  true,  Uiat  this  difference 
depends  only  on  the  small  distauce  between  the  eyes, 
but  this  Buliices  to  produce  diHerent  ocular  images. 
Wheatstone  luis  shown  that  our  appreciation  of  raised 
objects  depends  mainly  on  this  circumstance ;  and 
his  3terto3cope,  or  binoeitlar  ijlass,  is  an  ingenious 
contrivance  for  making  two  plain  pictures  seem  to 
coalesce  into  one  rilievo,  or  raised  object. 

Bl-noc'u-Iax  Mi'cro-acope.  (Optica.)  The  in- 
vention of  the  binocular  microscope  followed  that 
of  the  stereoscope  by  Professor  Wheatstone,  which 
led  to  a  general  appreciation  of  the  value  of  binocu- 
lar vision. 

Professor  Riddel,  of  New  Orleans,  and  after  him 
Wenham,  of  Ijondon,  made  attempts  to  adapt  the 

frinciple  to  microscopes.  Professor  Hacliet,  of 
aris,  devised  a  construction  in  which  the  pencil 
of  rays  iuiiin^  from  the  objective  is  divided  by  an 


throm^h  the  object-glass  into  the  addilional  tube  of 
the  binocular  body. 

This  instniment  can  be  used  as  a  monocular  or 
binocular.  In  the  former  cane  the  prism-box  is  dmnrn 
back  so  as  to  allow  the  whole  of  the  rays  from  the 
ol^ect-glass  to  pass  into  the  straight  body. 
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Bl-noo'a-Ur  Tal'e-aoope.  {Oplia.)  A  petr 
ot  telescopes  niounled  in  ■  sluiid,  and  liaving  a  pml- 
lel  at^uatment  for  the  width  between  the  eyea.  TKe 
tubes  have  a  ooini'idfut  hiimontal  and  vertical  ad- 
jiutioetit  far  altitude  mid  azimuth. 

Ualileo  invented  thv  bitioi'ular  telescope  with  which 
he  eiperirapnted  in  the  harlwr  of  Lrghom  on  a  yes- 
let  in  Toufth  weathiT  in  the  year  iei7,  witli  a  view 
to  the  more  conveuient  oWtrvation  ut  Jupiter'ii  Hatel- 
litrs  iiD  board  ship.  The  iiiveuHou  has  usunliy  been 
attributed  to  the  Capuchin  monk  Si'hyrleua  de 
Klleita,who  had  much  expurienee  in  ontieal  [natters, 
and  was  seeking  to  find  the  means  of  cunatructitig 
teleseoiHii  which  would  magnify  four  thousand  times. 

Bi'not.  {Agrictilturc.)  A  kinil  of  double-mold 
board-iilnw.     (English. ) 

Bird-bolt.  A  thiuk,  pointless  arrow  U>  kill  birds 
without  piercing  then. 

Blrd-oage.  A  box  or  esse  of  wire,  small  sticks, 
vrieker,  or  other  suttuble  [imterial,  forming  open- 
work, for  confining  binls.  Pepya  stales  that  he 
bought  two  (ine  cagi's  fur  liia  "  camiry- birds,  (Di- 
arii,  January  25,  1<S61.)     Sec  Caue. 

Bird-CaiL  A  short  mclallie  cylinder,  with  a  cir- 
cular jwrfoniteil  plate  nt  ench  end  ;  used  to  make  a 
trillinti;  noiie,  as  a  decoy  for  birds. 

Bird-ho'     " 


BISCUIT-IUKIHO  MACHIXE, 


z^Si 

A  amalL  fa«kad  cake  with  ihM» 


b<j(ed  a  second  tima  to  expel  the  uoiMBit  MMi «» 
pletely,  iu  order  tbat  U  nugbt  kaop  withott  aaUm^ 

I  A  cnuixr. 

b.  Aamallha]cedc>ke,remdM«da] 
acid  gns  resulting  from  fm 

{  and  ail  acid.     Or,  a  ai"  " 

'  ing  of  lard  or  batter. 

2.  Articles  of  potter;  molded  aod  laksd  ia  m 
OTen,  preparutoiy  to  the  glaring  and  *— — ™f  la 
the  biicait  form,  (lotteiy  la  bibuloua,  bat  tkt  ^w 
sinks  into  the  pores  and  fiiaea  in  tbc  kiln,  tctma^x 
vitreous  coating  to  the  ware. 

Biscuit,  by  its  derivation,  nwwiu,  tmai  tmk^  mi 
is,  or  was,  true  of  the  edible  Inacnit ;  bat  tk  b^>  ■ 
applied  to  pottery  ii  derived  from  the  ■tmilantr  akkk 
.f,„  ,..._  .„  thU  stage  bears  t~  *' «"-  ^ ■ 
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A  box  for  birds, 
usually  get  on  a. 
jiole  planted  iu  the 
ground  to  prevent 
access  of  cats  and 
other  vetmin.  Ha^ 
be  made  an  an^hi- 
tectumtfeature,  but 
is  usually  a  modest 
iifTur,  put  up  for 
Ihe  pleasure  of  see- 
,Jt^  ing  the  birds  mid 


I  favorit 


fort  ail 


1  prutee 


I'iUE-piecB. 
A  nn-nmi  for  kill- 
ing birds.    A  sliot- 


gun 


r  FdWLl 


',  (which 

Blld-OT'EBD. 

A  small  barrel-or- 
gan, useiL  in  leach- 
ing birds,  especial- 
ly the  buUliiich,  to 
sing. 

Anf-j/ouc,  Bird'a-moath. 

{Carpctttr.!.)  The 
notch  at  the  foot  of  a  rafter  where  it  rests  upon  aud 
against  the  plate. 

Blrd'a-^iaat  [Xaiitical.)  A  lookout-station  at 
a  mast-head  for  a  teaman  who  watches  fur  whales, 

Bird-^tnq>.  A  two-winged  11a|)-iict  sprung  by 
hand,  or  a  box-trap  Bupiurti-d  on  a  figure-of-4,  with 
u  trigip-r  to  be  toiieliisi  by  tlin  bird  or  sprung  by  a 
I-eiHin  oil  watch.  The  retting  of  birds  by  the  foniHr 
iiirth".!  is  well  pictured  in  the  ancient  Egj'ptian 
I»mti — 


Bil'ma.  (FiUrrie.)  An  old-time  coarse  woolen 
cloth. 

Bla-G«7'Mi  For^.  A  furnace  in  which  mallea- 
ble iron  is  obtained  direct  from  the  ore.     See  Cata- 

Bia'onit.     1.   {Bread.)    a.  A  hard  cake  of  nufer- 


Bia'cnlt-^nak'lng  MB-6hlii*r.    PrgTMos  ta  tk 

introduction  of  machines  for  kneading  the  matriBk, 
rolling  the  dough,  and  cutting  oot  the  biicniu,  ',!■ 
Hour  aud  water  were  mixed  and  kneaded  b;  l^i^ 
and  then  placed  on  a  platform  where,  by  neaoi  rf  i 
bingcd  lever  called  a  bnak-tlaff,  the  jncea  is  cs» 
pleted,  the  penon  sitting  on  the  break  and  hog*^ 
up  and  down,  and  at  the  same  time  tWTeliag  ia  lb 
arc  of  a  circle,  leaving  the  dough  i&  a  this  ikil 
very  compact  sud  comparatively  ^y.  ^hia  «u  is- 
moved  from  the  platform,  cut  into  alicca,  DSolM  ^ 
hand,  pricked,  and  baked. 

The  biacu  it -machine  of  the  Navy  Victnalliig  b- 
tablishnient,  Portsmouth,  EnBland,  ia  thna  ilisiritiJ 
in  the  United  Setvice  Journal :  — 

"The  first  operation  in  making  the  faiaeoin  om- 
sists  in  mixing  the  meal  and  water.  IS  «UaM<f 
water  arepournl  into  *  trou|^,  and  then  BOpondi 
of  meal.  The  lid  is  shut  ilown,  and  an  appantak, 
consisting  of  two  seta  of  knives,  ia  made  tOMNht' 
among  tlie  Hour  and  water  by  tuachtneiy.  n*  Bit- 
ing lasts  i^  minutes,  during  which  the  alii  iei»  ■skt 
•i6  revolutions. 

"Tlie  lumps  of  dough  are  then  thrown  nndtrik 
bratking-rollrrs,  which  are  cylinden  of  irao  adliBI 
about  1,500  pounds  each,  ud  moved  bj  nathnBr 
upon  the  bench  whereon  the  doogh  ia  laid.  Ilr 
dough  is  thus  formed  into  msMca  aboat  t  leet  !■( 
3  feet  brood,  and  several  inebea  thick,  ne  Ha^ 
being  as  yet  imperfectly  kneaded,  ia  cut  into  srOiMi 
about  12xl8incheBofthethickiMHmeBtiaMd,Mi 
ia  again  and  again  mashed  a«t  flat  bj  tbc  I  la  man 
roller,  being  doubled  upon  itacif  after  CMfc  nOiM. 

■' The  dough,  now  perfectly  kneaded,  it  mMiiv 
machinery  to  the  rollers,  where  it  ia  mad*  inta  ifeMB 
of  the  required  thickness.  The  cnttinK  ■■  *fc^ 
by  a  plate,  consisting  of  a  network  of  5S  dMi|i  iilwd 
hexagonal  frames,  each  as  la^e  as  «  fctacnlL  1W 
frame  is  moved  slowly  up  and  down  by  ■aetwn. 
afd  the  workman,  watcliing  hia  owio»t— lly,  sifc 

under  it  the  sheet  of  don^    —■--■-•-  r 

of  a  leaf  of  a  dinlng-taui 
its  tlewent,  indents  the  al 

through,  but  leaving  sdU 

the  workman  at  the  mouth  of  the  oven  ti  jiA  Ihi 
whole  mass  of  biscnits  nndiridad  inta  tb  vs^  1 
follower  in  each  of  the  ctftter-franaa  nofw^Ml 
down,  giving  way  aa  the  enttera  an  bmmA  «■ 
the  dough,  and,  u  the  cUtm  tfai^  ^-^  Ife* 
dough  from  the  ^mea. 

"The rsUblishment has 9  an^,  enA  U xUfai 
and  17^  inches  in  hight.  They  aivkalii  Wap- 
rate  furnaces,  so  conrttncted  that  n  Uut  «fH  A 
and  fire  sweeps  thiiiiiflh  thrm.  tml  gtw  l»fcXi 


BISEUTINQ  DIVIDEKS.  2' 

lior  the  m]\Limte  doae  of  heat  in  an  incredibly  short 
^NuK  of  time.  Fiftixn  minutes  is  safficieut  for  bak- 
iag,  and  the  biscuit  are  afterwards  placed  for  three 
lUyi  in  a  drying-rooni  heated  to  80  or  90°,  which 
oompleta  the  process. 

"The  producing  capacity  of  the  machinery  is  1,790 
pounds  of  bLscuitprr  hour." 

Bl-seofing  Di-vid'ora.  Proportional  dividers 
wbose  legs  ore  permanently  pivoted  at  one  third  of 
their  length  from  the  shorter  end,  bo  that  the  dis- 
tance between  the  two  points  at  that  end,  when  the 
dinders  are  opened,  is  just  one  half  that  measured 
lij  the  longer  legs. 

Bl-*eof  lug  0«ge.  The  bar  has  two  cheeks,  one 
adjustable.    The  ends 


«(  «0. 


of  the  toggle-bar  t 
nect  to  the  respectiv 
cheeks,    aud    at   th 
pivot  of  the  t 


■}i  marks  a  medi- 
an line  between  the 
facing  sides  of  the  two 

Bis'matb.  Equiv 

alent,  212;  symbol, 
Bi ;  specific  gravity, 
9.S23  ;  fosing-pottit, 
487°  F.      A    reddia) 


white,    hard,    hritth 


metal,  of  ladtated  crystatlii 

It«  principal  use  is  as  an  ingredient  in  alloys,  ea- 
pecially  those  which  are  designed  to  fuse  at  tow  tem- 
peratures, such  as  the  solders  and  fusible  plugs  for 

The  oxide  of  bismuth  is  a  cosmetic.  See  Alloys, 
nnder  the  heads  of  white  melals ;  aoldtrs  ;  fiuiblt 

KA'inutli Fui'uaoe.  AtScneebeig.in  the3axon 
Enegebirge,  bismuth  is  reduced  in  a  furnace  similar 
to  tut  shown  in  the  cut.     The  raw  mineral  is  in- 


A  into  the  higher  ends  of  the  iron  tnbes  P.  which 
•re  then  shut.  The  lower  ends  of  the  tubes  are 
closed  by  plates  having  an  aperture  near  the  lower 
edge,  through  which  the  melted  metal  flows,  and  is 
received  in  clay-pots  c,  which  are  kept  hot  by  a  fire 
beneath.  In  this  state  it  contains  a  proportion  of 
■ttlphur  and  Msenic,  which,  however,  may  he  removed 
by  fusing  the  metal  with  one  tenth  its  weight  of 


which .,. 

porcelnin.     See  Biscuit. 

BlB'ton-ry.    (SaT^eal.)    From  Piston,  a  French 
town  where  these  knives  were  esriy  made. 

A  surgical  instmment  for  making  incisions,  having 
a  handle  and  a  blade,  which  may  be  cither  fixed  oi- 


movable,  and  varionslj  formed  to  adapt  it  to  spe- 
cial purposes.  Bistouries  are  known  as  straigBt, 
curved,  sharp,  probe,  etc. 

Bl-Eol'ptude  of  Cai'bon  Ib'gliie.  A  com- 
pound engine  in  which  the  vapor  from  bisulphide 
of  carbon  is  employed  in  the  second  cylinder  instead 
of  steam  as  a  motive-power.     A  binary  engine. 

Two  engines  are  used  in  the  Ellis  arrangement. 
They  may  be  coupled  together  or  used  independently. 
One  of  these  engines  ia  run  by  steam  in  the  usual 
way,  and  its  exhaust  taken  to  heat  the  boiler  that 
drives  the  other  engine  ;  this  boiler  is  filled  with  a 
Enixed  volatile  liquid,  consisting  principally  of  the 
bisulphide  of  carbon,  which  boils  at  110  F.,  and  at 
the  usual  temperature  of  exhaust  steam  gives  a  press- 
ure of  65  pounds  to  the  inch.  This  boiler  is  heated 
by  passing  the  exhaust  ateam  through  its  flues  on  its 
way  from  the  cylinder  to  the  atmosphere,  and  the 
vapor  which  is  produced  in  it  is  uatri  to  drive  the 
second  engine.  The  exhaust  vapor  from  this  ensine 
is  condensed  to  liquid  by  cooUnj^,  and  pumped  into 
the  boiler  again,  and  used  continuously  with  very 
little  loss. 

Bit.  1.  {Lockirmiiking.)  The  part  of  a  key 
which  enters  the  lock  and  acts  upon  the  bolt  and 
tnmblers.     See  Key. 

The  bit  of  a  key  consists  of  the  umA  and  the  icarda. 
The  tw6  is  the  portion  left  alter  the  wards  are 
notched,  sawn,  or  filed  out. 

In  the  permutatioua  locks,  each  se{wrate  piece 
composing  the  acting  p^rt  of  the  key  is  termed  a 
bit.  These  fit  upon  the  stem  of  the  key,  from  which 
they  are  removable,  and  are  interchangeable  among 
themselves,  eo  as  to  allow  the  key  to  be  set  up  with 
various  combinations  agreeing  with  the  set  of  the 
tumblers. 

2.  (Ifood-uxirting.)  a.  A  boring  tool  used  by 
attachment  to  a  brivx,  whereby  it  is  rotated.  An 
aii^r  has  many  points  of  resemblance  to  a  bit,  but 
has  a  cross-handle  whereby  it  is  rotated,  whereas  a 
bit  is  stocked  in  the  socket  of  a  brace,  and  is  rotated 
thereby. 

The  following  are  the  varieties  of  Boring-Bits,  and 
their  adjuncts  ;  — 


Annular  bit. 

Broach. 

Bung-borer. 

Auger-bit. 

Awl 

Chamfering-bH. 

Bit-holder. 

Coal.boring  bit. 

Boring-biL 

Cone-bit. 

Bradawl. 

Coontersiuk-Mt 

Dowrl-bit. 

Drill. 

Drill-bit. 

Dnclu-bill  biL 

Expaiulinjt-tiit. 

FiDcet-bit. 

Felloe  uipr. 

riulr-bit. 

Frrnch-bit. 


liimlpt-bit. 

<illU)|v-llit. 
CirtKiveil  lift. 
Hiillnw  Riipr. 
Khell-auger. 


KoF-bit. 

Oprnins-hit 

Plercrl. 

Twl-bit. 

Plug-«nte 

Puinji-Ut. 

Quill-hil. 

K'^ining-bit. 

Sh<ftl-Ht. 

Upiral  bit. 

Hptml-rib  bit. 

^KMQ-bit. 

IVrriir. 
TwUtcd  biL 
Vtnt-bit. 
WimUi!. 


bit. 


The  Aam/eriM-bit  (A  t»  opnlis  U 
Iniit  lb*!  conical  bcmd*  of  tlic  dtdiMn  w 
iiiiiiita  of  s  conical  naiiMr  with  tMth. 


j  admit  Ibi 


kML 


I  fTiigiloynl  on  womi,  metal,  .. 
is  to  receive  the  head  of  the  wood- 

The  gajje  U  adjuatabla  on  tba  t , 

thelattrron  thr  item  of  the  Ut.  •othtbafeavli 
iiiacle  o{  a  Rfrulatfd  drpth,  and  the  eiMBtMrfA  ihih 

Othur  fia«™  uiaptkbte  to  the  me  of  " 
un<(cr  thr.  h«<t  nf  AlTUKH-oAai  (wbk 
The  erpiiHitinp  (enUr-M  [clroMuta 
I  center- luiiit,  ati'd  a  tancrt,  or  chM-taspN  emm, 
I  whoee  diitance  from  the  cnit«T  {■  npilalBd  far  db- 
I  pin)C  the  bar,  like  Iltat  of  a  bnn-canpai.  fai  lit 
I  KH-ka  of  the  heail,  a  set  M-rvw  mMntaiaiif  tl  it  IK 
Thr  ^ugtbU  (a,  Fiji-  tiS:)),  befoic  the  invFntioti  aitjuitment.  Tbii  •rrra  for  catting  Ml  diifa,« 
of  i\tr  pad,  ^Mxm,  aail  lieultd  biU,  ntemUed  the  half  for  cuttiri);  circlra  for  inlajini. 
of  >  rwil  s{ilit  longitudiually,  and  liad  a  ahani  •■ti<l  ;  For  culIiiiK  hard  wowf,  aueb  aa  tba  tager  tai  \»J 
like  ■  itoiigF.  This  ww  aim  koown  a*  the  quUl-bii,  .  holei  of  Huteii,  bits  are  etnpbjred 
or  Acll-bil.  with  a  aijuwv  twint  and  two  di-  ^  *M 

It  wan  improrol  by  girins  a  quartfr-round  end  to  |  iuni.-trii'alcultin^.ii|ii(9,Fig.094);  i 

the  trini-cyiludrii'm]  KDiuik,  the  aharp  end  wnrkinsat  |  the  mulliT  onv  a|>iiroachpa  veiy 
tlir  trnttmn  of  thr  hole  and  removioK  a  Hjiiml  cfnp  I  rioai-ljr  ttie  charai-tirof  adrill,  ~~ 
inatrnl  of  drpeudinit  ■ayau  the  penetrstion  of  th<-  [  towhlrh.indiii^muiy  of  the' 
■harp  •■nd  of  thr  (uln-,  a»  in  the  fiooiie-bit.     Tbia  l  aniiility  glide,  e«pe*.-ially   tl 
w»  ■  n^iwat  improreui'-iit,  and  waa  the  pvl-bit,  at     adapted   Tor   vorkiug   in    hard 
lip-bit.  womta,  and  other  tnalerial*  hud- 

The  rhanjp-  lo  tlip  »pooa-bit  (A)  wu  merely  giTinf;    er  thin  wood,  Mich  a«  boo 
a  conoidal  end  to  the  toul,  which  enableil  it  to  enirr  ;  nii-lal, 
nmre  acrumd-ly  at  a  pvcn  sj»t.     Thii  it  the  doxtt-        The  Frttuh  bit  {K\  for 
bil,  brinx  usrl  by  cooperH  on  barrel- heads,  and  by  |  «aod,  i*  a  drill,  and 


furnitnrr-inakF'rh'on  lable-leavea.     This  in  also  called 
the  duck'-bilt  hit. 

Th/enotc-bilojilull-aiigerii:),  when  on  a  Uf]{e  acali 
has  the  lir>t  example  of  a  tabU  or  roWiu;  rutt« 
which  i*  alUTwanh  ao  prominent  a  faature  in  tli 


F\ 


»»ei7        0 


uiwd  in  a  lathe-head.  The 
trr.point  and  two  Kidea  mcin 
into  an  cmv  curre,  which  la 
■hai7<r>ii'd  all  the  way  round  asd 
a  little  beyond  the  larpst  part. 

The  Gennan  pod-bit  (k,   Fif. 
S95i  ban  a  long  elliptical  pod  andai 
makei  a  taper  to  the  end  of  the  1 
;lrar  throuf(h. 


y  V 


^ij 


L 


I  liquely,  and  trarinfi  a^ 
markeil  out  1>y  thr  point 
I      CrntiT-biU   are    alio    made  with  { 
I  »o  as  to  follow  ill  I    '    ' 
I  fular  culler  and  r 

Anolbpr  form  of  the  center-bit  iatt 
con|>er.  whit'h  conniabiofaeMuedptaf  H«ti«lfe> 
The  hole  barlBK  hecB  Midi^  a«|l|| 
e  hole  Bad  |«i>ite  At  M 


nstantly  prop*  ir 


of  li. 


S.*  Air: 


n'fonn  ot  nmnleniHi-hlf  baaneutlinKenUrer- 
ou  ibr  Khank,  whii-h,  ni'i-otdintc  tn  its  i<bn|k>, 
iiukr  a  saitabli-  di-pn-wiion  for  the  I'hanifemI    tOH-lad. 

iif^siTt'w,  it»  UKiul  pur|Kn>e,  or  tnnv  nerve  to    whete  ner 

■  l>»ll-b>-ad  or  lint  out  of  >if[b(  iil  llie  nialeriul.     hip  fnini  thr  bui 


•  Ltitwfihrtiia 


iimular  bit,  nmiditinK  of  •  «t 

out  the  rouirr,  but  liavinj;  one  or  Bi 
in  mml  to  cut  out  dudcH  of  metal,  a 

•r  ]in|irr  for  buttona.  It  ia  thn  aiBH  ■  IW 
'.  Fife.  993.)  Sea  Arao,  AnvIM 
>rr  repmcDted,  which  mOf  dftrii 

tool.    Thktooltlm^fmim 

■->.■  I  HAUKKii.  in  pnniiiJjr  niiii  action,  the  TuTRIXK  I 

111  anuthrr  form,  nttn.'brd  ti)  thr  ftbaft  of  n  horiiiK-  Sawh  (uliirb  Kerl. 
bit  i*  a  .■<iiintrr-iiik,  or  i-uirin([  lip.  Hint  will  enlaw       TwLstitl  drill*,  ilitrerin([iBBO 

th-bfllr  l>.n'.l  by  ihr  bit,  it  l>-in|;  n.ljiiiitsblr  on  the  faTorauion)!  Ainrri.«n  iDeehuiea,b«liarai 

lit,  and  h»viii);sf;u^  to  drtrnoiiic  thr  drjith  uf  hole  arr  liiit '      '     "'  — 

or  iiniiitriMuk.  i 

Till-  lountPTMnk  has  two  fu-ei,  eitlirr  of  which  < 

may  Ir  prrsenti-'l  to  the  work.     One  liana  tiwih  and  to  du)iliiate  the  n 

runter,  whii-h  makes  a  viuare-liottomed  countenink  ;  to  them  ben. 


uraiiionfi  AinrnisD  mecnaiuBa, DwanraiM 
'  iiiit  to  pniiular  in  Kumpe.  nmr  ■«  ^ 
)  invention,  and  the  ntoMt  kvfiw  tan 
re  under  ArnBita  (whidi  at*).  It  wfll  Mk ' 


BIT.  m 

There  are  four  modes  of  fomiing  tlw  twist,  though 
they  arc  not  cciiially  popular  or  cociimon  :  — 

A  ribbon  coiled. 

A  flat  plate  twisted, 

A  spiral  rib  od  a  straight,  central  atem. 

A  spindiv  grooved  cylindei-. 

The  spiral  ribbon  m  is  n  bar  having  n  half-round 
section.  This  ia  twistiil  so  as  to  tlirow  tlie  Hat  side 
to  the  exterior  to  form  the  onlsidii  of  tlie  cylinder  ; 
the  insidB  is  not  filled  U|i  by  the  metal,  but  iiinkcs 
a  hollow  spiral,  and  the  bottom  end  haa  a  single 
entting-lip. 

The  tnistcd  llal  bar  «  assumes  the  form  of  a 
double -threaded  screw,  no  centml  vatanty  exbtiiw 
in  the  twist.  The  end  lenuinnles  in  a  worm  which 
Itaek  the  auger  iiitu  its  work,  as  in  the  gimlet,  and 
of  the  two  lips  has  a  i:utting  tooth  and  a  rout- 


ing oi 


Fig  69G. 


®  9 


9piral-Bill. 

The  gpiral-rib  bit  o  is  known,  espcciallj-  in  Eng- 
tuid,aa  the  American  bit,  and  hits  a  uylinditcal  shaft, 
around  which  is  twisted  and  brazed  a  single  fin  or 
rib;  or  the  bit  maybe  swaged  between  dies,  ur  twisted 
from  a  central  stem  with  a  single  straight  rib. 

Behind  the  worm,  as  in  exampl.;  p,  may  be  a  small 
diametric  mortise  for  the  reception  of  a  detached  cut- 
ter which  has  the  nicking-point  and  cutting-li|>  of 
the  ordinaiy  center-bit.  tWb  cutter  is  kept  in  its 
central  position  by  a  souare  notch  which  cmbi'accs 
the  central  shaft  of  the  tit,  agunst  which  it  is  forced 


Rtpandtng-BiUt 

whose  end  is  introduced  into  the  socket,  the  thread- 
ed end  of  which  is  the  means  of  aecuring  it  to  the 
brace,  chuck,  or  mandrel. 

b.  The  cutting-iron  of  a  plane.     See  Pi.ane-WT. 

c.  The  cutting-iron  inserted  in  the  revolving  bead 
of  a  planing,  molding,  tonguing,  and  groovTng,  or 
similar  mncnine. 

4.  The  ciilting-blade  of  an  aie,  hatchet,  or  wmi- 
lar  tool,  as  distinguished  from  the  pole,  which  forms 
a  liammer  in  some  tools. 

3.  {Hanusa.)  The  iron  part  of  a  bridle  which  is 
inserted  in  the  mouth  of  a  horse,  and  having  rings 
by  which  the  ehtfk-slrapa  and  reins  are  attached. 
See  Bill DI.E- BIT. 

4.  {JaiD-Tooh.)  The  jaw  of  a  tongs,  pinchers,  or 
other  similar  grasping-tool,  e.  g.  JCal-hit  tongs. 

5.  (  Tinman's  Tooh.)  The  copper  piece  of  a  sol- 
dering-tool  riveted  to  an  iron  shank.     A  copptr-bil. 

e.  l.Vflal-irorking.\  A  boring-tool  for  metal, 
many  of  which  are  called  frifa;  as,  half-round  bU, 
TOK-bU,  cylindtr-Mt.     See  Dhill. 

7.  The  metallic  connecting  joint  for  the  ribs  and 
stretchers  of  uinlirellas. 

A  Q-shapedniecc  of  metal  swaged  into  shape  and 
clamped  or  soldered  to  the  rib,  wliichis  secured  to 


groove.    The  groove-shanked  gimlet  is  on  example 

The  Cook  and  the  Kasson  bits,  in  which  the  cutting' 
lips  are  formed  by  sharpening  the  curved  edges  of 
the  worm,  are  referred  to  under  AroEii  (which  see). 
They  cut  admirably.  " 

The  rrammg  bit  is  a  brooch  of  hardened  steel, 
generally  four-sided,  and  usi:d  to  enlarge  holes  in 

Expand ing'b its  are  useful  in  two  ways  :  — 

To  render  a  single  bit  applicable  for  boring  holes 
of  varying  sizes. 

To  enlarge  the  size  of  a  hole  beneath  the  surface, 
giving  it  an  undercut  or  dovetail  diameter. 

One  form  oE  txpandhtg-bil,  I,  has  a  central  portion 
which  has  the  point,  and  a  hingi^d  portion  which  car- 
ries the  scribe  and  the  router.  The  movable  portion 
is  set  by  a  screw,  so  as  to  ivgulate  the  radius  of  the 
hole.  I 

Another  form,  ir,  has  three  radial  cutters,  which  ' 
are  expanded  by  means  of  a  taper  wedge  and  an  axial 
sciew.     The  tatter  ia  operated  by  a   screw-dHver,  I 


blank  ia  bent  up  to  embrace  the  back  of  the  rib  and 
closed  on  to  it ;  the  legs  are  pierced  with  holes  for 


of  the  paper. 

Blte-bl.  (Engraving.)  The  process  of  corroding 
an  etched  plate.     See  Etchino. 

Bit-key,  A  key  adapted  for  the  permutation 
Fig.  68T. 


3:z 


-][: 


\m 
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Isek,  ibe  Mhm  hnng  fomiHl  bv  luoraUn  UK  x  in 

tb>  H<M«  lock. 

Tbn  huodlc  bv  which  ■  Ut  b  bnlJ 
and  nUlnl.  Il  hu  a  ftat  bnt- 
ton  Duon  wblcb  the  pt— ur»  li 
fiTTiril,  wd  t«  cvmd  about  mfd- 

vtulnil  pup  to  tlw  haiHL  Abo 
csUnl  a  ArnoF,  Thi  apfcU  <!*■ 
vicM  untalljr  nlat«  to  lOBUia  for 
Armly  fiolilttijt  awl  rawlUjr  nleaa- 
Ina  tlw  bit.  In  Pw.  DM.  tha 
raU  of  tlw  laitnk  of  tba  Ut  abat« 
a^Mt  a  (llilliui  ouit«r-|ii*oa  C 
tanknl  bjr  a  •pntig.  Tbn  ahoul- 
ibr  of  tba  tool  u  amb«ar«d  tiy 
tbe  jann  a  a  on  the  nul  of  ibe 
bit-itock ;  thoH  ate  claat4  or 
o|ianal  bj"  a  abciw  D,  which  hai 
•n  IkcUdmI  ilot  UaTenHl  by  ■ 
jiu,  which  prancrtbra  thr  lonnl- 
tiHlinal  nwUons  nf  thn  Klryirr, 


BltL  (iVoKUoi/.)  rtiiDarily. 
a  pMt  lacnnd  to  amnd  dtckji, 
and  iKTviiu  to  Gwtna  lit*  ua1>la  aa  the  ahip  ridn  at 
uichor.     Hidin^ilt;  learjiiitg'tai. 

OtlHT  tilbaiv  and  for  Mrtalu  pgqioan;  aa  — 

0.  Thn  paict-iilU,  to  whtr.h  tht  {Mwla  of  thu  winil- 
laaa  are  ■ccumL 

h.  The  tarriik  at  niiitdltm  bittt,  in  which  the  bar- 
rcl  of  the  wiiuIUm  b  lounulnl. 

t    f^utA-bilU,  (iniiUr  in  porpow  to  h. 

Tba  boal  of  the  biiwipKi  b  lUppM  bctwoui  taw- 
^HI-Mltt,  and  b  p(*nnl*d  from  eantlng  «p  by  a 
Dnat-daee  bolted  to  tha  Utti. 

*.  JMoyM^UUi  an  vnalbr  Ikau  ridimf.MlfjnA 
oonabt  of  two  npri^t  poita  and  a  anaa-pHeeh  Thi; 
M«  nacd  for  belaying  the  laign  rapo^  aack  aa  ttw 

For  baUyloA  ropaa  b  oider  of  alt*.  -~ 

A  rUlu-bitt.  A  haUytng-cWL 

A  kam  A  b«Uyinf'|>la. 

A  brlaying-Utt. 

BUtn-^nd.  (.VaaJCeoI.)  The  part  of  tho  cabin 
a.ba(t  Ibe  Utta.  Ttit  b*t  Kod  of  a  cabin  in  TMring 
oBt.     Thr  clinvliiiuc  ">''. 

Bttt-bMda.    iShiphuiUiog.)    Tho  upri)^t  tini- 

brm  IwltKl  li  iov.taI  <\v:V.t,  and  arrvins "- 

whioh  tliP  cahlr  it  »r-:ur.-.l.     They  (   " 
UiriU  ,.i\  A  wluiF  <ir  'juny,      A'aijU-aavu. 

Bit'tiUK-rls'sinK.  yAidJUr^.}  A  brMta,  mt- 
i:ln<l(i,  liadc-atnp,  and  unii<n««.  Tha  bridia  haa  a 
tti^-nin  and  lidr-nina,  thv  latl«r  bncklii^  to  tlie 
voidoglf.  The  riming  ia  pU<mI  on  yoang  hoiiwa 
u>  girt  tbrm  a  gnoJ  nrriagi?,  but  lonat  W  rdHiwd 
•maaionAlly,  aa  the  brut  poiilion  of  lh«  neck  and 
(•Watlun  of  thr  hnd  b  annatural.  ami  takra  tliiw  lo 


Ingaapoata  ta 
ispoadtaM- 


Bltt^ 


Itt-atop'paT.  \Xa<iliml.\    A roprrovr  (hnxuih 

M  of  ttw  rldins'bitt  an>l  iiinl  to  i-liiii-li  ■  uililr. 

Bi-a«f.    ilHnma»d-Ctai»g.)    Thr  uui<rr  f*ortnl 

*>n   of  a   Mlli«nt*ut   din '    -'■■■' 

the  arltini;.      It   haa  on 
Irplh  of  ihn  n-m,  Mna  cut  in  ^'J  farpta,  whii 
upy  thr  tonn  liFtwn'D  thr  giniU  and  the  tahU. 


■  Ihp  Aol 


SoM-Uut  t>  |ire[wnl  by  tin  AhdJlUcta  nf  Mu 
in  nrtorta.  ^ 

Imrg-black  b  a  hane-bladt  nbuiiMd  b^mH^pf ' 
ra^ngi,  dnal,  mmI  mmm  «f  f*«ir. 

^Cn^Minnt  b  tte  MTaMNtaMd  br  M»rtfaa  Am 

Dm  bnmlBc  of  lapwn  nd  nCoa*  wdniii  mtmm 
aodolb.  ' 

AnmU-Mik*  it  tlw  <MtM  of  nrii. 

iW4-WiH*  b  oblaiwMl  hnn  nm-b-ataawa. 

Aan^fM-Uw*  b  tlN  avton  >>l>IaiMad  tMm  lO^ 

-     -'  ■    -  h-kmirb,  anJ  Imm' 


(hrmmm-W^dt  b  MMdtVMUna  for  iIm  PfMiUM. 

FfiM-Uu*  b  tha  (MfaM  rf  tbi  arapiTlna. 

ffrafdUb,  b1h>  rnUad  ftwmia^a  aad  ttw*- firf 
(mbnomcn),  bafomafadMnlcvtML  "  **  — 
nutcR :  Chikooai.  :  Lam^buoi,  eta. 

gl^g.j .      .  ., »___.  __w 

and  If 

■"  .  - -  . 

II  nf  (Mvpoattiana  in 

,  an  pnpaifd  by  ef— 

•FOaoned  baarda  |Auinl 

with  iPTrTBl  coata  of  Uaak  pdnl  I 

pulrrriml  iKumn-aione  m  mmOat 
impart  a  Ul^t  ronghnrw  M  tht  bi  .  . 
nnployn)  Id  itrl(in|[  may  Imn  dbtlatX 
boanl  and  yrl  riili  olT  rnvly. 
Blaek'ea-ltis.    1.   (Arwu/.ay.]    An 

powdrr.   lUoally  rliarraal,  raiptnynl  by 

"doat "  th«  "  partttifpi "  rflba  mold.  . 

%.  iLaitKtr-ittavfiKttm.)  A  aobttnn  af  nit|k*L 
of  inm  applied  to  iLr  gTabi  aide  uf  iha  Mm  *Uk> 
wet ;  Il  unitci  with  the  lalllc  add  of  tha  Ian,  iri  ■ 
pnidiu'ra  a  black  dye. 


arsJ 


BiMknnx.  {MttaBmrn.)  A  malarkl  mi4 li 
a«bt  In  th*  melUag  it  TCiImh  DMtalbi:  aBltM— - 
It  b  moda  by  mixing  aqonl  pana  ttt  tMm  bmI  WM^' 
and  dtd^cntjnff  than  tsvilv.     Tin  Um*  «k 


ataiKe  wbkh  ronaina  b 

tlir  oubonate  of  potaai. 

BUak-eroniid  IMtfad-aa-tor.  iOftHtl  1^ 
itrvtntitl. )  One  m  whltdi  an  oiaiia'  aorfkaa  b  M^ 
duml  lipliind  the  obifect,  whRr  illamlnatttw  nnai 
dirartrd  atound  and  upon  U.  for  IWwn  M  Iw  W^ 
Spot-lkmi;  pAn4IK>i.ic  [urwjKAnta. 


treade,  4  oi.  ;  aweet  oil,  in    . 

oil  b  tboroui^ly  ndxad  fai :  then  «tit  in  | 

pint  (Bch  of  tiMgar  aad  bm  lata. 

S.  Ivory'Mack,  1  lb.  ;  ipmn-ofl,  t  ml  ; 
rinogar  Mwfa  ona  pint,  or  an    * 

a.    Bbtaitt  and  JAHBa'a 
nUbladiing:  indla-nMw« 

hot  mpraeed-oil,  »  "^      "   ' 

Una  powiler,  60  Iba.  i 

tile,  iltaK>l<rnl  In  Tfne|pv,  1  Ik  :  t 


ndJAHM'tMaMll 
idla-nMwAi"M<i 


in  a  paintnll);  pbce  In  awvodMinH^SH 
|g  llw.  Ml|diurfe  add;  itir  d*i1;p  |  IwotW 
dan ;  thru  add  8  Ilia,  nf  ipiin-anilai-,  anl  i*pM  fl 


inadi 
nadyToT 
PMai  — 
Itory-hlock    . 


SpertD-uI  (bol)       . 
Gura-afablc 
Vinrpr 
His:  rtlroecaaliMiaUv  dtirinf  adajM.    HmiiI 
nr  will  liuBe^  tlw  cuiiilxund. 
The  mUltioi)  of  •iil[>htiiic  a^  to  («• 


BLACKIKG-BBUSH.  & 

sugar  produces  tmlphate  of  lime,  and   soluble  acid 
phosphate  of  lime,  which  makes  a  tenacious  paste. 
Liebig's  recipe  :  — 

Ivory-black 8 

Molossei 4 

Hydrochloric  acid        .  .         .     1 

Sulphuric  acid  ....         2 

Water ad.  lib. 

Hanieaa-blacking  ;  1.  Glue  or  gelatine,  4  oi.  ; 
gum-arabic,  3  o^.  ;  water,  \  pint ;  diaaolve  by 
heat ;  add  treacle,  7  ai.  ;  ivory-black  (in  very  fine 
powder),  5  oz.  \  and  gently  evaporate  until  of  a 
iwoper  consistency  when  cold,  stirring  all  the 
time.     To  be  kept  corkcl. 

2.  HuttoD-euet,  1  oz.  ;  beeswax,  6oz.  ;  melt,  add 
•ngsr  candy,  6  oz.  ;  soft  sonp,  2  oz.  ;  lampblack,  2J 
ox.  \  indigo  (in  line  powder),  \  oz.  ;  when  thor- 
oughly incorporated,  add  oil  of  turpentine,  \  pint. 

3.  Beenwax,  1  lb.  ;  ivory-black,  )  lb.  ;  pniasian 
blue,  1  01.  (ground  in  linseed-oil,  2  oz.) ;  oil  of  tur- 
pentine, 3  oz.  ;  copal  varnish,  1  01.  ;  mix  well  to- 
gether, and  fonn  into  cakes  while  warm. 

1.  To  the  last,  while  still  hot.  odd  soft  soap,  4  oz.  ; 
<nl  of  turpentine,  Q  oz,  ;  put  into  pota  or  tins  while 
■till  warm. 

Black'ing-bnuh.  A  brush  for  cleaning,  block- 
ing, or  polishing  boots ;  a  stiff  brush  for  removing 
dirt ;  a  soft  brush  for  applying  the  blacking,  and  n 
medium  brush  for  polismng.  A  blacking  and  a  pol- 
idling  brush  on  the  respective  sides  of  the  same 
bmsb-bock  is  the  usual  arrangement. 

Black 'lug- 
'!<■  S*".  case.    A    case 

forblttcki 


BLACKSMITH'S  TOOLS. 


ing  traces  of  iron.  The  tenna  black-lead  and  plum- 
logo  ore  misnomers,  as  tile  article  lina  no  lead  in  its 
com]>osition,  though  it  gives  a  mark  tike  lead  when 
dmwn  over  a  surface.  GraphiU  is  the  preferable  term, 
referring  to  its  uses  in  wTiting  and  drawing.     See 

GBAnilTE. 

Blaok-laad'iug  Ma-cMD«'.  A  marhine  for 
coating  the  surfaces  of  elect rotyiie  molds  with  plum- 
bago. The  carringe  wliicli  3U|>ports  the  mold  is 
moved  gradually  along  the  bed  iH-nenth  the  brusli, 
which  has  a  quick,  vibratory  movement  in  the  same 
direction.  The  graphite,  being  sprinkled  on  the 
mold,  is  caused  to  pwietrate  the  recesses  of  the  let-. 
ten  in  the  matrix  by  the  penetrating  points  of  the 
bristlea. 


BlRCk-plats.  The  sheet-iron  plate  before  tin- 
ning. 

Black'smlth's  CUb'bL  Blacksmith's  chisels, 
for  cutting  iron  bars,  are  divided  into  two  principal 
classes,  for  hat  and  for  cold  iron,  distinguished  from 
each  other  by  the  ditferent  angles  of  the  cutting  edge, 
and  by  the  former  kind  having  a  wooden  handle  in- 
serted through  an  eye  at  right  angles  to  the  length 
of  the  chisel. 

The  hardy  is  a  chisel  having  a  tans  fitting  into  a 
hole  in  the  anvil.  (See  Anvcl.)  When  nsed  upon 
hot  iron,  the  chisel  has  a  withe  of  hazel  or  other  soft 
H-oo<l  wound  around  it. 

Black'Binlth'K  TooU.    Seethe  followiug:  — 


Anvil. 

Barnacles. 

Bar-shoe. 

Riittery- forge. 

Ik^ak. 

Bellows. 

Black-work 

Butteris. 
CbI  king-anvil. 
Calking-tongs. 
Calking-tools. 
Calk  ing- vise. 
Calk-sliarpener. 
Calk -swage. 
Cautery. 
Chisel. 
Clincher. 
Collar- tool. 
Coupler. 

Cutting-shoe. 


Forge. 

Forge,  Portable 

Forging-niachinc. 

Fuller. 

Fnllering-tool. 

Hammer. 

Han.l-hook. 

Hardy. 

Hoof-spreader. 

Horse-holder. 

Horseshoe. 

Horseshoe  anvil. 

Horseshoe  machine. 


Hotwshoe  nail. 
Horseshoe  noil-machine. 
Horseshoe  vise. 
Jam-weld. 
Jumping. 

Mandrel. 
Miter-iron. 
Monkey. 
Oliver. 

Pliera. 

Portrr. 

Prick-punch. 

Pritchel. 

Punch. 

Riveting-tools. 

liounding-tooL 

Searing-iron. 

Sluke-trough. 


Stock. 

Stock  and  dies. 

Stocks. 

Striker. 

Swage. 

Swage-block.     ' 

Tap. 

Tilt. 

Till-hanimer. 

Tire- bender. 

Tire-heater. 

Tire-shrinker. 

Toe-calk. 


BLACK-STRARE. 
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BLANKET-WA8HEL 


Trihift. 
Tuyere. 
Twitch. 


Upsetting-machine. 
^^  flding-Hwagf . 


Blaok-strake.  (Shiphuiiding.)  Tlie  strake  next 
U'liiw  thf  lower  or  gun-deck  ]K)rt8. 

Black  Tin.  {Mining.)  Tin  ore,  wajthed  and 
dn'sied,  U'ftten  intu  a  black  {towder,  and  ready  for 
snifltiti^. 

Blaok-wall' Hitch.  (XaaUoil,)  A  bend  to  the 
lt:i4*k  of  a  tackle- hook  or  to  a  roiM.%  made  by  |MiS8ing 
the  bight  n)und  the  object  an<I  jamming  it  by  its 
own  AtAiiding  i>art.     See  Hitch. 

Black-work.  The  work  of  the  blacksmith  in 
contradistinction  to  bright-work  or  the  work  of  the 
silversmith. 

Blade.  In  a  mechanical  sense  this  is  a  sharp 
iiuitrument,  relatively  long,  thin,  and  tlat.  It  is 
ap^ilieil  to  objects  which  have  the  proportions  of  a 
knife  or  sword,  such  as  the  sharp-edged  Iwati^rs  in 
hemp  or  tlax  brakes,  tlie  <"iitters  in  some  de,'*nriptionH 
of  eoni-har^'esters,  and  to  other  objects  which  liavc 
the  fum-tion  of  knive.n  or  cutters. 

A  hlmie,  in  usual  i)arlnn«*e,  is  that  of  a  knife,  swonl, 
axe,  adz,  sjiw,  and  is  lei-*  freiiuently  applie<l  to  tlio 
tools  which  are  driven  endwise,  such  as  the  chisel 
and  gouge. 

1.  {XitutiraK)  a.  The  part  of  the  anchor-ann 
which  receives  the  jHilni,  forming  a  ridge  behind  the 
latter. 

b.  The  wash  of  an  oar  ;  tliat  part  which  is  dipped 
in  rowing. 

2.  The  itv&  of  a  saw. 

3.  ( jroijfjn. )  a.  The  bltuU  of  a  bayonet  consists 
of  the 

Pinnl,  Flat, 

Bticl\  Fullers  or  grooves, 

h.  The  flat  metallic  nortion  of  a  knife  or  sword 
whii-h  is  .st'cureil  in  the  htin'tU  or  hilt  by  a  tang. 
The  blade  of  a  swonl  consists  of  the 
ShnuMs  r :  at  the  junction  of  the  tang. 
F*rtr  :  half  the  blade  neart*st  the  guan.1. 
FoihJf  ov/'tibU;  half  the  blade  nearest  to  the  point. 

Tang.  Fl>U. 

Pnint.  Eilge, 

Bark'. 

4.  (Jgriculfitrr.)  The  share  of  a  shovel-plow, 
•'ultivator,  or  horst'-hoe.    These  are  of  various  forms. 

Pig.  701. 


Xt 


DO^ 


in  Bruners  block-taming  marJiiat. 

M A K I NG  M ACU I N£  ;  LaTHE. 

Blanched  Coplpv.  {MdUdlwn^.)  ia  iBi^ 
comiKwtrd  of  copper,  8  oz.,  and  |  os.  of  umtnlMMn- 
cal  salt,  fuse«l  together  under  a  flax  of  ealdaad  W 
rax,  charcoal-dust,  and  line  powdensd  gba. 

Tin  or  zin.:  is  added  in  toe  white  towlag  of  tk 
East  Indies,  — nwck  silcer. 

Blanch-im'e-ter.  An  inatrument  for  mmmria^ 
the  bleaching  jiower  of  a  chloride,     tfee  ClUMU- 

ETER. 

Blanch'ing.    {MeUiiUrgy.)    Tinniiuiof( 

Blank.    1.  {Arckit€etuTt.)    Blank 
vrindoxcs  are  imitations,  and  uied  for 
or  to  secure  uniformity  in  the  deaign. 

2.  (Metal'Wcrking.)  a,  A  piece  of  metal  bro^||t 
to  the  required  sha^ie  and  raidy  for  the  iaidupf 
operation,  whatever  it  may  be. 

b.  A  pi  a  nehet  of  metal,  weighed,  tested,  and  milkd, 
is  a  blank  ready  for  the  die-preia,  which  ooBTeits  it 
into  a  er/in. 

c.  A  Htrii)  of  softened  steel  made  into  the  re^nind 
hlia[ie  is  a  blank ,  which  cutting  and  tempering  tiaoa- 
Tonn  into  t^fiU. 

d.  A  pier«;  of  iron  with  a  flaring  head,  and  olfer- 
wise  proi>erly  shaiMtl  n'ady  for  nicking  and  thrvad- 
ing,  is  a  screw-blank,  whicli  with  the  final  opuatinat 
b(H.'onies  a  screw. 

The  list  might  be  prolonged,  bat  the  above  is  arf- 
liciently  indicative. 

Blank-car'tridge.  An  incloaed  chatj^  of  pow- 
der without  shot.  Uaed  for  firing  wanungi  or  «- 
lutes  and  in  exercising  troopa. 

Blank-cnfting  Bf»<llne'.  (M^UJ'Warkim§.\ 
A  machine  for  cutting  out  pieces  of  metal  for  lakin- 
cation  into  articles ;  such  as  keya,  filea,  battoa^ 
etc. 

Blank'et    1.  {Fabric,)    A  coane,  heavy,  ofMa, 

woolen  fabric,  adni>te<l  for  bed  covering  and  vaitXtf 

napiMMl.     It  may  t>e  twilli*d  or  othenriae.     A  naac 

a|>plied  to  any  coarse  woolen  robe  need  aa  a  «iip> 

pmg.  • 

"  AntiphaoM,  that  witty  Bta,  Mfs: 
*  Conks  come  from  Elb,  poCs  fnm  Ai|oa, 
Corinth  bUnketf  Kato  i«  liiaw.*  ** 

m(AB.I 


Tlie  poncho  is  a  blanket  with  a  hole  in  the 
for  the  head  to  go  through.    It  ia  worn  by  the  BnIIi 
Aim'ricaiis,  Mexicans,  and  PiieUo  Indiana 

2.  {Printing.)     A  piece  of  woolen,  tdt^  m  pn* 
)iare«l  nibU>r,  ]>laced  between  the  inner 
tym|ian.s  to  fonu  an  elastic  interpodt  ' 
fare  of  the  ty[N*  and  the  descending  plat«k 

Blank'et-waah'er.     A  marBne  for 
jirinter's  blankeU.     Ordinarily  it  eoMirti  «(  a 

FIfc.  KS. 
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Plotr  and  Ctdtivtttor  Ifaifx. 


^-VV<&«JW^ 


o.   {Shiinrriijhtinq.)     The  thwt  iir  vune  of  a  jmd-  I 

dle-wlii'i'l  or  proj>i'ller.  I 

Blanc'ard.     (Fi^frir.)     \   linen  cloth   of  Nor- 
m:in<lv.  niiile  <»f  half- bleached  tlm-ad. 

Blan'chard  Lathe.    A  lath"  for  tuming  irn'f^i-   and  rollers,  the  blanket  being  alterMla^ 
l.ir  forms  inventeil  by  Thomas  Hlan«-bar«l.     It  was    s«iueezed.     In  the  illustration  a  acmpg 
the  tir^t  sui'rev^ful  lathe  for  tuming  giin-stofks  axe-    useil  to  clean  the  roller.     A  ■*■**?** 
haudK'H,  »hoe.la.sts,  etc.    The  idra  was  ]Mirtly  elicited    for  calicoes  and  other  fabrica. 


teibMH 


BLANK-TIRE. 

Blank-tire.    A  t"re  w'tho  t  a  da  ge 
Blare.    (A'uuV   al )     \  ptiste  of  hn  r  and  Ii 

calking  the  seams  of  ban  ^ 

Blast     i-    {if  al        k    „      ^na-tfiinlc 

of  air  to  urg,'  fl  fir.  h  i  hi  st 

^    :■■     ■  f  n  b  r 


BlaaC-eu'etne  Fiuumnt  c  )  a  A  r  t  lati  g 
nMhiite  on  sTiipboird  to  dm  foul  an  from  below 
■nd  iudoai  a  tutrsnt  of  frtth  r  r 

A  midline  for  urging  tho  lire  of  a  fnmucc  bee 
Blower. 

A  furnace 


BlaBt^nr'naoe.     {Vdall  rg_ 

assist  the  nntuml  drsft  oi    o  s 
amount  of  oiyg.^    to  a      n  nl  u 


Uyintrol  eel  ( 
I  ply  an  in  reast 


»  BLAST-FUBNACE. 

A,  ahnfl,  fire-Toom,  tuniul;  the  internal  cavity. 

it,  Mt'j:  the  widest  jiart  of  the  shaft. 

C,  lining,  shirt ;  the  inner  coat  of  fire-biicks. 


.  703  is  a  perepecti  c  t  e»  of  tl  f  n  a  TI 
last  npparat  s  s  seen  at  the  left  I  front  : 
and.be<l,  into  wh   h  tl  e     etal  Ho   s  to  forn 

;  parts  of       blast  f  n  nee  n      named  as  fol 


D  Kxond  Imm^  "i  ng  of  brick 

V,  th  an   nterval  betnE       t  an  1  th    former 

E  aluffivg  the  iilhng  of  sand  or  ukenlast  be- 
tweea  the  liKing  and  f  jnn^ 

F,  ma  lie,  uultr-itacK,  bnilding ; 
tbp  outer  wall  of  musunry. 

a  moath./unuue-lap;  theopei). 
ng  nt  t<ii>  for  the  ore,  coal,  and 
linieBtone. 

fl  landing,  )tlnlfima ;  the  stage 
or  hank  at  tht  furnace  mmiHi. 
I    call,  croirji,  ibmit ;  tlia  wall 
^  K^r        around  the  furnace-top. 

K  boslia;  the  lower  part  of  the 

,__^  fun  ace  descending  from  the  UUy. 

..J^  L    hearth ;    the  pit  under  the 

^ ^^       lioshes,  hy  which  the  melted  loelal 

^^k^       descends. 

'^g^  X  cnvdblc!  the  hearth  in  which 

the  uut-iroii  collecls.     The  lowest 
jHut  la  the  tote. 

V  Aim ;  n  stone  at  the  eud  of 
th    lire-hearth. 

Tap-hett ;  an  opening  cut  away 
n  the  hardened  loam  of  the  dmn. 

0  m}  a  di  tct  rking-arch,  fuliis,  faulda  :  the 
arch  of  the  maiUle  which  admit  to  the  fire- 
hearth. 

P,  liiiKTe'OTch,  tinjcr-areh ;   arch  of  the  mantle 
hich  leads  to  the  liiiierct. 


\>- 


BLAST-nTRKACE. 

Q,  luycr*,  Iteyrr,  trtrr ;  llw  cut'iron  pipe  which 

forms  the  notile  for  (bi>  hUal.  | 

A,  S,  >n;hr.->  fur  ventiUtioQ.  | 

T,  channeU  iu  th<r  uiuunry  fur  the  caupc  of  moint  ■ 


Kmagcment  in  which  an  r  .  _.  .       _ 

the  oTe-charober  of  tbe  foTMCt^  and  Iti  Mmm  mm 
l>vapipe to*  lube,  wh«n  it  k  tMoofatad  wllk»l* 
hlutfrom  uiair- 


■'•'iglit  ut  till'  air  thrown  into  the  funtacir  vverv  24 
lioun  ii  niiu-  tiiDrs  thi-  wciglit  of  the  cliarge  uf  futl, 
on-,  aiid  flux. 

llla*l-runiB<-n(  iiv  n<nr  )>uitt  aa  much  ai  103)  fo-l 
liiKh,  STl  fnt  at  th<^  \w\i.  and  8  fivt  at  ibe  huarth. 
The  ari'Tafte  ttak".  lit  moh  a  fumaiX'  is  550  tonii  trrck  ty . 
The  coiuuin|>lion  of  coke  in  16  cwt.  per  ton  of  inwi 
Tiuili'.  anil  m  cwt.  of  liiiimtone  per  tou  of  irun  k1i''ii 
forKr-irun  is  jirulurrd.  The  Ulut  a  supplii^  liy  bix 
luyrrra  to  each.  A  cast-iron  [lipo  ia  irairird  aniunil 
each  Kurfacr,  from  whirh  imalleTiiiiiva  branch  olT  ai 
Bioal  ilistancp!)  to  the  tuyeiva.  Theac  |ri|ies  are  cov- 
em)  by  a  noii-ii>iuluctiii|{  coiupoaition,  but  wnni);ht- 
iluu  pllipii  niav  be  unpil  in  ]>law  of  thi»',  linnl  wiib 
firc-linuk  insii'li'  funr  imlirs  ia  Ibickneiw.  Thr  fur- 
nai-Ka  arr  nlati-d  out^iili'.  aorl  ckiml  at  the  tiiji  un 
tbe  CU)>  aitd  amr  pTini-iiilc.  The  blovinK-eugine  for 
the  two  tiimv-K  hai  a  tlT-invh  Mcain-cjliniler,  ISO- 
inch  Uuvinic-^yl'nilT,  loj  fuut  atroke.  Tbe  ittires 
lunl  hoit  thr  lilait  tu  I,4IM>'.  Pour  Itove*  are  re- 
quiml  for  nu'h  funiaor.  Ea'h  atuve  has  two  ruwa 
of  pipfii ;  tlii-r.-  are  nini-  duulile  jrip™  in  rath  row, 
11  ^t  In  Irnfctb  ;  tli>-  fijw  is  of  Ibe  flat  form,  th<- 
two  paMa;^'>  in  cKh  bein)!  13  inelicii  by  4  inchii 
insiil-',  diviil'-lbya  jortilion  I  in.-h  Ibiik,  tbe  wbnlr 
of  the  tni-tal  briiiK  of  tliat  thiiknms,  whicli  renders 
them  mnch  iifclit<-r  than  ihe  olil  form  of  pipes. 

Tlie  blait  rulers  at  one  niile  of  a  row  of  p]^*,  and 
must  jHUiii  throii)(b  nine  double  pipes  bi-fon  it  makes 
iu  exit  at  (hi-  other  side.  Thr  bgurm  apply  to  tbe 
Clevebiiid  on-,  Engbuid.     See  tJMELTlNC. 

IK.  n&  rtc  TD«. 
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IdVmlsrv  Auu- nnaoi'. 

;■  1 

A  small  MaKt  ■  fiiniart- 

'.  -i,  ■  \ 

fortb-UUwrx-.sn.ba. 

that  uvd  by  Fandiv  al 

thi-     Koval     InHlitiil'iori, 

ruiisi'.ts  '«r  an  oiitir  txit, 

whi.b   i>   ^.^^l    f-r    il,-. 

no--  of  lh.>  l>'ll.>ws 1  - 

an  i«n.r  ]»it.  «b.«.-  l..t- 

Bno- 

fk-M"- 

t..ni  was  ..III  »(r  «ua  Ibe 

iiXeii.ir  litnii  witb  .1  eml 

iiR.      T'mi 

<b-.l  >ll>"-l«t 

).,».t.<rwH,|v>,'k.il  while  » 

tiiitb-ii 

.-nal  l.tw-en 

tb.-t»o]<.>l..     Tliefllid  i. 

eke.      Tb 

e  ..Hi.r  pot  is 

]■<   iiLbeH   liiKh  and   M   ii 

..al  di^M..-ter. 

Tlie  inner  i"it  has  "J  tnti-rl 

sl'dUmett 

r  al  top  anil  5 

im'hes  at  buttiini. 

Fig.  : 

M  .Jiows 

view. 

(•rtly 

n 

■iM-lion,  of  au 

I  through  the  tuy- 
I  en-s  inio  the 
furnace.        Tlie 

kL'i'uTaunt" 

I  Uim,  blast,  and 
:is   itsi-lf   driren 

bv    the    steam 

from  tlie  boiler 

B.    Hot  air  and 

superheated     '. 

Kt4>am  are  min- 
gled and  injrctnl 

iuto  the  funiaci'     ' 

at    the    tuyeres 

t'  tr. 

Fi({.r07»hows 
a  sontewhat  dif-  | 
feri'nl  form  of  ,. 
funiace.  with  the 
boiler  in  section. 
The  jneket-liotler 

ing  the  tunnel-head  of  the  fomaes. 
chute  paiwa  through  the  boiler,  and  fi  th*  MaaH  «f 
supplying  the  ore  and  coaL  Tbe  ptpw  aoaiMttal 
the  Dtrnm  are  Uid  in  rement. 

BlMt-bevth.  {.Uciallurgf-)  Tbe  fieaKh  w 
hearth  for  mlocinR  lead  orea. 

BlMt-bole.  (J/yfnia/ia.)  The  indaetin  «■!» 
hob-  nt  Ihe  bottom  of  a  j)ani|)-«tMk. 

Blut^  The  proma  of  tndiaf  nt^  Mcl, 
hy  means  or  Imring,  tilling  the  bole  witk  •■  «qi» 
■ire,  aiiil  then  bring  it  on'.  ImpiVTcaKati  ^f^ 
tain  tu  the  ni'xlni  of  .InllfnK  Ibc  holw,  Iba  OMqJM- 
tion  of  tbe  I'liiilodTe,  and  ibe  mraae  of  '^'''nl 

C.anjiowder  ia  aaid  to  have  bee*  tat  omI  tf 
blasiiiiff  ill  (ipmiany  or  HnnguT,  a.  d^  IfW:  mi 
Mime  German  mineia,  bmnght  to  E^aadfefMlW 
r  jnaclle*  kt  IIM  Mff*  aiil 
taffuni 

The   I'relimin 
tn  boriiiK  or  ilril     „ 
the  cliartp's  of  gunpowder  or  otber  e: 
rials  eiuplnrtil  to  rend  (he  rock.  * 

Tlie  iiiipleinenta  oniinarily  need  (br  iWi  ^■^■> 
are  tbe  jimi)Kr.or  drill,  thr  hamHMT.aad  AlMOfK 
The  Jnmpi-r  is  a  lar  of  iroo,  \m  Imffk  Wm"- 
tinned  to  tbe  de]ith  of  hole  to  be  bored,  Hi  b  Ml 
Willi  atwl  for  u  iiaH  of  its  IcQfclh  :  tbeM«ri|MM 
diii[iii-ter  and  n|>WHn)  an-  worked  tf  tlnn  B^H* 
ufwhomstHheBlti-mately  onlhecndW  AiJaHV 
with  biunment.  while  the  thiid  tetiM  ft  »«!•  «» 
slsntly  ]>rRH-nt  the  cutting  edge  to  ■  biA  iHiMtf 

Thi*  is 


nd  lalnrioua  opetmtiew. 


i:isssr. 


jnnii'.-r  ol  ,      .. 

uy'-.l  f..r  lioriuK  b«1e<  from  9  to  16  fcet  dM|^«<diWl 
iwiielnle  niiin-  than  about  4  le«t  per  ^IWiMMW 
ap- :  nr  with  a  '.'}-inch  jumper,  i  leet  ptf  4m>  At 
last  Will,:  eni|.lr.yed  for  holes  fran  5  to  MiMdM 
('Imni-Juiniv'D  are  n  railed  fiVM  tba  wHMra 
whi.h  tliey  lU-  "  -    -    -        - 

l-nindinfi  muv 


e  workeil,  by  4  * 
vi'tnent.  no  banai 
alei-l  bit  at  nch  end,  ai 


:  idan  those  which  arc 


gMierellT  of  mmOv  Aartw 
worked brahMMMTj  liMfr 


BLASTING.  21 

img  holes  that  are  vertical  or  nearly  ao,  and  in  mod- 
eratel;  hard  rock,  they  arc  found  more  advautoffrous 
than  the  others,  two  men  being  able  to  bare  auout 
16  teet  per  day  with  a  churn  jumjier  of  IJ  to  IJ  m 
diameter.  They  are  sametimes  used  with  a  spring 
rod  and  line,  much  in  the  numner  of  the  most  prim- 
itive way  of  boring  arCcsiim  wells. 

Geaerot  Biirgoyne  mentions  seeing  the  samu  device 
in  use  in  blasting  the  calcareous  rocka  of  Murseillea, 
at  tha  foot  of  the  hill  on  which  the  fort  of  Hotre 
Dame  de  la  Ganlc  now  stands. 

The  common  way  of  charging  the  hole  is.  where 
the  moisture  is  not  excessive,  to  pour  looie  powder 
into  it  to  a  certain  depth,  depending  on  the  judgment 
of  the  miner  (one  third  the  depth  of  the  hole  is  a 
common  allowance  under  ordinary  circumstances) ; 
the  needle,  which  is  a  wire  sufficiently  long  to  rcacli 
w.:ll  down  into  the  charge  of  powder,  and  provided 
with  a  handle  to  enable  its  easy  withdrawal,  is  thrin 
inserted  and  the  hole  tamped,  a  wad  of  hay,  straw, 
dry  turf,  or  other  suitable  materiil,  being  first  placed 
over  the  powdi^r ;  th^  tamping  is  purformud  by  ram- 
ming down  amill  fragments  of  broken  brick  or  of 
atone  which  does  not  contain  silex  to  endanger  strik- 
inx  fire,  by  me.ius  of  an  iron  bir  catted  a  tamping- 
rod ;  when  the  hule  is  tamped  nearly  up  to  the  level 
of  tlie  ground,  an  inch  or  two  of  moist  clay  ia  usually 
pla^sd  over  the  tamping,  and  ths  needle  withdrawii  ; 
it  mty  be  remirked  that  the  naedle  should  be  fre- 
quently turned  as  the  ramming  proceeds,  so  that  it 
may  bi  withdrawn  without  disturbing  the  tamping. 
The  priming  is  effected  by  pouring  6ue  grained  pow- 
'-  -'    '    '■''''  leedle,  or,  what  is  bet- 


ley'g  "  Hemorauda  on  Mining  "  will  give  the  means 
of  calculating  the  B[iace  occupied  by  any  given  quan- 
tity of  powder  in  round  holes  of  diUi-rent  siiies,  froiii 


der  dawn  t!ie  hole  left  by  th 


jTtouch-piper,  calculated  toburn  It  .^ ^_ 

to  allow  the  workman  to  retire  to  a  place  of  safety, 
is  then  ignited,  and  placed  in  contact  with  the  prim- 
la  the  construction  of  the  Southeastern  lUilway 
400,000  cubic  yards  of  compict  chalk  were  lifted 
from  the  face  of  the  liound  bjwn  CliGf.  two  miles 
west  of  Dover,  England,  at  a  single  blast. 

Three  charges  were  employed,  placed  in  ctiambers, 
70  feet  apart,  the  center  and  largest  one  being  placctl 
at  a  salient  point  72  feet,  and  those  on  each  side  eauh 
66  feet  distant  from  the  face  of  theclilf.  The  charges 
of  powder  were  7,500  lb),  in  the  miin  chamber,  and 
5,500  lbs.  in  each  of  the  others.  Shafts  tapering  ' 
from  bottom  to  top  were  driven  downward  from  a 
driftway  previously  cut  in  the  rock,  and  from  the 
Ixittoms  of  these  shafts  galleries  were  cut  at  right  an- 
des  to  the  driftway.  These  were  also  enlarged  at 
tlidr  inner  extremities,  to  secure  the  tamping.  The 
chambers  were  cut  at  right  angles  to  the  galleries. 
After  charging,  a  dry  w^l  of  chalk  was  built  across 
the  mouths  of  the  cluunbers  ;  the  galleries  and  shafts 
were  tamped  with  the  same  material,  and  the  tamp- 
ing was  extended  tnto  the  driftway  10  feet  on  each 
aide  of  each  shaft.  Three  Danlell's  batteries  and 
three  sets  of  wires  were  used  for  firing  the  mines, 
which  was  done  simultaneously.  The  mass  of  rock 
removed  averaged  SSO  feet  in  liight,  360  in  leiufth, 
and  80  in  thickness.  See  Arte.*ias-wkll  ;  Tcn. 
NEL ;  Wbll-borinu  i  and  Specific  Indexes  under 
Civil,  Enoimeeri.vk  and  Mimng. 

See  Raymond's  "Mines,  Mills,  and  Fnmnces"; 
J.  B.  Font  i  Co.,  N.  ¥.,18/1.  Blake's  "  Mining 
Machinery":  New  Haven.  1871.  Also,  "  Blasting 
and  Quarrying  of  Stone  and  Blowing  up  of  Bridges," 
by  Lieutenant -General  Sir  J.  Burgoyne  of  the  Eng- 
lish Military  En^neers.  No.  35  of  Weale's  Rudi- 
lueutary  Series  :  London. 

The  following  table  from  General  Sir  Ctiarles  Pas- 


,   Depth  of  hole! 
h.  of  pDvrdar. 


The  following  liilile  shows  the  quantity  of  powder 
requii'ed  to  lift  from  its  bed  rock  of  usual  weight 
(about  1|  tons  to  the  perch)  and  ordinary  consistence. 


Clun!«°f        Untot  IcM'      CturguoF 


The  obstruction  known  aji  Blossom  liock  in  thi' 
hurbor  of  San  Francisco  was  removed  by  couatract- 
ing  a  coffer-dam  around  a  portion  of  the  rock,  a  po- 
rous sandstone,  and  excavating  its  interior,  leaving 
D  shell  about  6  feet  thick,  supported  by  props,  to  re- 
sist the  pressure  of  the  water.  The  space  cxcavnied 
measnreu  1 40  by  50  feet,  and  varied  in  depth  from 
4  to  20  feet,  S3  tons  of  powder  were  used,  part  of 
which  was  inclosed  in  water- proof  casks,  and  the  re- 
mainder in  iron  lanks.  Theiie  were  connected  by 
insulated  wires  with  an  electric  batten.  When  all 
was  resdr,  the  coffer-dam  was  removed,  and  the  wa- 
ter permitted  to  fill  uji  the  excavation,  acting  as  a 
tamping.  The  result  is  represented  to  have  bwn  en- 
tirely successful. 

Maillefert's  process  in  removing  Jf  ay's  S.f/  in  the 
Huri-Gate  iUcIl  Gate)  obatniction,  on  the  Eut  Riv- 
er, N.  y.,  consisted  in  depositing  a  quontily  of  pow- 
der on  the  surface  of  the  rock  to  be  removed,  and 
then  exploding  it.  There  is  no  cumbrous  apparatus 
used.  A  sounding-pole  to  oACertaiu  the  depth,  a 
Ixist  to  contain  the  O[ierators,  and  nn  electric  battery, 
nre  the  machinery  eniployeil.  Tlie  explosion  is  ef- 
fecti^l  by  electricity,  and  it  is  the  same  tiling  whether 
the  operatora  are  stationed  near  or  far,  they  need 
ntver  be  in  ilatiger. 

The  force  of  the  cunvnt  is  such  as  to  render  it 
difficult  to  fix  drilling  apparatus.  Tlie  process  was 
sm-uessful  on  prominenceu  and  to  a  certain  extent ; 
where  a  broad  area  was  Hut,  the  viOue  of  the  jiroceBs 
rapidly  diminished. 

Shelhame's  apparatiu  on  the  Frying-pan  Rork,  in 
the  same  estuary,  was  a  lieuvy  stamping- drill,  oper- 
ated by  a  steam -engine,  and  acting  in  a  tube  which 
din-uted  its  blows  ;   the  hole  obtained   receiving  ■ 


larKc  of  ni 


<;-gljc 


■ork  of  rtmcviii]-  the  cb.si ructions  in  the  East 
Riv.T  hn^  noiv  iliviiUvd  upr,ii  the  United  States  En- 
ciucers,  undiT  ilm'nit  Neivton.  They  are  proceeil- 
iiig  by  IjuildiiiK  cciffir- darns  ami  driving  lieadinga.  Il 
is  u  regular  tunneling  business,  and  wiieu  the  whole 


I».ASTISfi-FUSE. 


II  oir,  the 
a  the  hulc.     .s'liL'li  ' 


3l«rt. 


BLAST-HACHINE. 
lurutic  or  oilur  add  1  pu^  ditaM  h 


what  of  the  n-'k  iiiaf  full  Wk  into  the  hulc.     -Siidi  ■     A  tul*  {t.  Via.  JOS,  _. 

(Nui  be  |{ni|>|>li"l  ali'l  rvntuvnl.  eili-niall)'  nvalcd  around  tlic  lower  end  wilh  a  a» 

Nitnt-fflyii-rini'.'lualiii,  ilynatniti-,  udiI  viiriimnutli-  iwniLiuii  Which  [ireTrnts  the  riiuiig  of  tha  Taacn  rf 
eri-MniMiiiiiUuftcniliueiii-r^y.BrPUtrtl  ill  time  j^vt  (Ik  avid  in  theM[iai;«  betwwn  the  tnbeaadut  ■!■ 
rUftiiHrrin^  pnyiiiiii.  It  ix  undi'mtooil  that  iiitrii-  ul  the  hole.  Tlu'  acid  ui  (lauri^  into  a  luari  mX 
ttiyui'riDr  ha*  lirrii  the  liKlii'iliit  a^^eiit  in  tlu;  JIuunt  •lowiiun  iniirrtiilw.  the  annular  ipaccliaraiMgBdMt 
'  'eaiit  luiinr),  H*  it  lu.'i  Wn  fur  mkiw  vean  |iiiHt  iti  fur  thi-  rvu|w  iiT  Ihr  ffji,  the  i|ieut  lii]tud  M0UJ1| 
itH-  Ihwae.  at  a  Irnt  Kpuut.     Tli<^  hole  in  then  enpliad  *}  • 

The  tiled  of  lilaittiiij;  liy  a  ti>ri>ei|i>  in  ilie  l»itt<Kii  iif  "ii'liiin  ur  [>llmJ^  nml  ilri<il  tu  iirrpait;  it  lur  theckat|L 
■It  oil-avll,  til  «|B-ii  i-reTJni  aiiil  iiK'ri'4i>e  lliu  liuv  iif ,      'File  i)rini'i[«i  lilvtinj;  tool*  an  — 

nil,  kei-nii  til  havi'  l»-ei tertaiiiiil   lij-  a  iiunilvr  «f        TW  haumut,  Cir  Mrikins  the  boter. 

jxTsniit,  iiiiliiiliiy  rri(ri--wir  Hare,  liilt  was  IwIik-mI  i      Bortr,  or JMinprr.     Ihill. 

tu  hnrtii'i'  l>v  ''ii1i>iii-l  lEnlxTt*.     8>v  TuRi'tiki.  '      tl-i't;  a  treilge  Tor  driving  into  openinp  ^idt  tf 

Blutliif^iiM.    The  iMimiinu   blmttinx-riM-   icntiiik. 
itienly  ii  IiiIk'  hlUsl  with  n  <-uiii|ivulian  ntiieli  will  .      I'Kk: 

bum  a  -lullii  lent  len^h  nf  time  to  aDuw  llir  (irrsuii  '      Hcrn/irr ;  for  clearing  the  hole. 
liriiiK  it  ti>  tvjrb  %  (ilaue  nt  xaTety  iKrore  it  is  bunit  I       XtidU;  or  iiriimmj-iniv ;  a  Ibin  topper  ivd  «tHi 

Sirety-rii*!,  I>y  whieh  the  rh>r;p)  I'nn  he  fireil  Tlf-  10$. 

by  :i  iiMH  at  a  ronndriulile  iliKtHiii'i',  it  nlMi  f^-ii-  t 

entity  eniiiluynl.    SiMW-  iif  tlie^-  i-iinti^t  of  n  injiie 
■<r  Hid  material  aatunitei)  with  a  highly  inHaiii- 


iiiiu|uiiil<l  (rulUTUatei  nir,  we  lielie' 
eni|4><yii)  ill  MHne  to  iti-'ivaiP  the  h]ired  of  the 
(Uiuet,  mid  inveiwi  with  an  enveb>)K  of  w.-iter- 
j>iu->r  iiuti'i'i.d.      Fiiiii;^    by   elect IV- lutlery   ia 

Blastlng-DAe'dlo.  A  hiii^  tapi-r  iiiei-e  of 
i'ii]'|"T.  ur  it-Ill  nilli  J  rojiin'r  |niiil  ;  iiieil  when 
tiUiiinnK  thi'  hnli-  f<.ii'  hUiliuK.  tii  make  by  ilH 


^^7 


BlMt'lng-powdar.  Itn-.e^rorn 

paraliivly  siiul]  (iroixitinii  i>f  iiit<T, 

■»»■*,  alliiKiiii;  liii.re  lime  to  ItRHllli 
elTivt  U|-.u  ri> 'k  Ufuiv  lirini;  .-i.iimiii 


itytho»sht 
iilJK  a  .-om- 
—  alHHlt  02 


^  Q 


u 


Ln-oimliiiiii. 

W'liile-iiyil. 

S.IWilil^t. 

I[or-a--iliiii;;. 


2.   Mvtallio  silt.s  .■!■■. 

<-hi,  |..u-h. 

I^'.l  Mil|>h.  aru  Hie. 

Ferf»-i'\uii.  [Hitaviiiiiii. 

Sittateiif  ii>ta»..i. 

Snl,.hur. 

<'.,b,ri.b  ..fM.li.mi. 


BlMt'lug-toote.     lUnni  I.i.-1ihul>-r 
1  .i.'iti.;  th''  luuiT  lurt  a(  u  bla>l-]iulr  I' 


f..r   iiriekinK    the 
Uiirlriii|!e._ 

.      ./,  drill. 


I'ri'ii;.-." 


I    ^- 


illtr.>iliL.- 
mior'lbe 


ihr'^ClenV 


BLAST-METER. 

tdgttlicr.  It  U  closely  fitted  within  it  ntationiiry  i 
exterior  ease  D,  inl«  wliich  it  is  journaled. 
admitted  at  the  sides  around  tlic  axis,  and  forced 
out  through  an  ajxTture  at  tlie  jH-'iijihery  by  the 
rapid  rotation  of  the  fan,  wliicli  niaj-,  hv  belt  and 
pmley  connections,  bo  driven  at  tbe  rate  of  1  800 
revolutiotid  |>(>r  niinutr.     Sec  Bloweh 


iPiieu 


of  ft  blo« 


^.)     An 


Blait-nos'sle.  Tlie  orifice  in  tlu.  <li,Uverj  end 
of  a  blast-|ii]ie.      A  Ivijcre. 

Blaat-plpe.   {Sleti  III -Engine.)   A  pipe  conveying 
the  e3cn|x' -attain  fioui  the  cyliriders  up  thu  sniok 
itnck  of  the  locomotive  to  aid  the  draft.     Its  inven 
lion  is  awriboil  to  George  Stephenson 

Blaz'ing  Com'et    A  fonn  of  pyrotethnius 

Blaz'ing-off,  {.tftlal-imrking.)  Tenijiering  I  y 
means  of  hHiiiiun  oil  or  tallow  spread  on  the  spni  g 
or  btsde,  wliieh  is  heated  over  a  fire. 

Bleaob'ing.  The  art  of  remoWng  olor  from  fab 
ricH,  etc.  It  wan  known  in  India,  Eg\pt  and  bjiii, 
and  in  ancient  Gaul. 

As  St  present  practiced,  the  process  dates  back  onli 
t«  the  banning  of  the  present  ci-nturv 

Linen  waa  funnertv  sent  from  Eiighmd  to  Holtan  1 
to  be  bleached,  this  was  performed  by  seieral 
months'  ex|iosure  to  air,  light,  and  moisture 
The  linens  were  spread  on  the  ground  and  sprinkled 
with  pure  water  several  times  daily.  They  were 
called  Hollands,  and  the  iianie  still  survives. 

In  1(19  tiie  system  of  hiicking  and  erofling.  that 
is,  soaking  in  alkaline  lye  and  spreudtng  on  the 
grain,  was  introduced  into  Scotland.  Afttir  live  or 
si.t  repetitious  of  these  processts,  the  linen  was 
dipped  in  sour  milk  nnd  then  crofted.  The  processes 
were  tepeated.  Tlic  cotton  maniiracLure  at  tbU  time 
was  in  its  earliest  infancy. 

The  next  improvement  was  the  substitution  of 
dilnte  sulphuric  acid  for  sour  milk.  This  reduced 
the  time  one  half. 

Scheele,  in  177J,  had  discovered  chlorine ;  and 
Bertbollet,  in  I7S1.  asccrtaiiu-d  tliat  an  aijueous  so- 
lution of  chlorine  discharged  vegetable  colors.  This 
be  oommuniL-ated  to  Watt,  and  it  was  soon  adopted 
in  Scotland  with  linen.  Berthollet  a<lded  potash  to 
the  water  to  pnaelTe  the  health  of  the  workmen  and 
the  textnre  of  tlii'  goods. 

Dr.  Henrj-,  of  Manchester,  sillralituted  lime  for 
potash,  the  goods  being  passed  through  a  cream  of 
lime  and  then  exjiosed  tn  chlorine.  Tins  fonned  a 
chloride  of  lime  on  the  cloth. 

In  179S,  Tennant,  of  t;lasgow,  adopted  a  saturated 
solution  of  chloride  of  lime,  and  suliiequently  im- 
pregnated dry  lime  with  the  gas,  making  bleaching 

Bleaching,  of  Cotton  goods  especially,  is  conduct- 
ed on  a  KVKtimatic  large  scale,  and  includes  singeing 
Rud  washing ;  the  fonner  to  remove  Ihe  lihrous  down 
from  the  surface,  and  the  latter  to  ithmvc  the  dirt 
and  impurities  acquired  in  s]iinning  nnd  weating. 

The  following  process  is  eniploveil  for  cotton 
goods:  — 

In  singeing,  the  cloth  is  passed  rapidly  over  a  red- 
hot  roller,  which  removes  protruding  tibers. 

The  cloth  is  then  placed  in  tlie  ilasli-wlii'els  A  A 
A  <Fig.  710),  which  ivtate  on  hoiizontul  axes,  and 
have  ([uodrantal  compartments  which  hold  the  cloth. 
Water  is  introduced  through  the  hollow  axes,  and  a 
tanid  rotation  subjects  the  cluth  to  the  combined 
effects  of  agitation  and  the  d.ishiiig  of  the  water. 

The  cloth  is  next  biict-td,  or  washed  by  an  alkaline 
kotution  which  removea  the  greasy  and  resinous  mat- 
ters.  The  goods  are  placed  on  the  grated  bottom  of 
a  vat,  in  the  center  of  which  is  a  stand -pipe  by  which 


the  lop  of  the  stand-pipe  distrihutes  the  water  upon 
the  cloths,  through  which  it  percolntes  and  finds  its 
way  down  thruuf^'h  the  grating,  to  be  again  pumped 
up.     See  ni'C'KlNG-KlGK. 

Tliis  shower  of  boiling  alkaline  solution  is  main- 
tained for  about  seven  hours,  after  which  the  cloth 
is  ngain  washed  in  the  wheels. 

The  cloths  are  now  rhtm  icked  by  steeping  for  WK 
hours  in  a  dilute  solution  of  chloride  of  lime,  alter 
which  they  are  steein-d  in  what  is  called  a  souniw 
vat ;  this  is  a  bath  of  very  dilute  sulphuric  aci<£ 
which  disengages  the  ehlonne  from  the  lime,  and 
brings  Ihe  gas  into  intimate  contact  with  the  fiber, 
whicli  is  thereby  blcaehtd. 

The  washing,  bailing,  bleaching,  and  souring  are 
repented  as  niay  be  necessary  to  produce  the  complete 

The  process  takes  from  S4  to  43  hours,  and  the 
clotlis  are  handled  by  macliiiiery. 

Linen  is  now  bleached  in  a  similar  way,  but  the 
operation  is  more  tixjubtesome  and  re^iuires  a  longer 
tune,  on  account  of  the  givater  affinity  of  the  mate- 
rial for  coloring  matter. 

Wool  is  bleached  by  exposing  it  to  the  action  of 
fuller's-earth  and  soap  in  a  fulling-mill,  after  which 
it  is  washed  and  dried.  When  it  is  intended  to  pR'- 
serve  it  white,  it  is  usually  run  throiigli  water  tinged 
with  indigo,  or  exposed  to  the  fumes  of  burning  sul- 

Sliur,  The  last  nictliml,  unless  very  carefully  con- 
noted, is  apt  to  cause  tile  goods  to  acquire  a  harsll 
feeling,  which  is  removed  by  washing  in  soap  and  wa- 
ter, but  this  usually  reproduces  the  original  yellow- 
ish-white  tinge. 

Silk  is  bleached  by  boiling  in  white  soap  and  wa- 
ter, and  then  carefully  rin^ng  it.  When  required  to 
be  very  white,  the  material  is  usually  subjected  to  the 
fumes  of  burning  sulphur.  Slrawisgener^ly  bleached 
bv  ttic  fumes  of  sulphur,  but  oxalic  add  or  chloride 
of  lime  is  ])rerenible. 

Bleacb'ing  Pow'der.    Chloride  of  lime. 

Bleb'by -glass.  Glass  with  blisters  and  air- 
bubbles, 

Blead'lng.  {BaokbiK'iiag.)  Cutting  into  the 
printed  iiintter  of  a  book  when  cutting  the  edges. 

Blonde.    i.Miiiing.)    Otherwise  known  MblaA- 


BLEU-TITRQI'IS.  2 

iatk.  A  iiativr  luliihoTPt  of  liiic,  wliivh  ii  Imttnl 
fiv  Toa«tiiif(>  >ii<l  il>->trui-tivi>  ilintilUliun  in  roitibiiia- 
tf"n  with  thnrnwl  in  «  vm,»l  rrum  whicli  the  sir  in 
vxclnitrd.  I 

I))'  ttnta  or  air  the  mnUl  liunis  *uil  luiurt  dV  iu  ' 
the  whllr  oxiilr.  whii-h  i^  rolirvleil  rikI  funnn  n  \Afi- 
nwnt  knoitn  n*  liiii.-wliilr.  I 

Blan-tnr'qnln.    A  kiml  of  iiiartilf  takrii  frnni 

tliv  <|uarrin  u(  (Irliuti  lUil  rUcwhrn.  It  it  uf  *  ilrrji 
blue  u]iuii  a  white  grouiiJ,  mixoi  wilh  gray  kjhiIi 


BLIND-8L4T  COTTOL 


vonu-(i«tr  ai«tcd  in  ft  rt) 
([nidiially  rutiled  bj  ■  w 
■  metallic  {ibte. 


!,  iiriiitiiiK 
r.  BuNii; 


tirvnville'n  iDi-rntiuii  (Euglisli)  for  t««cbiiig  th<' 
blind  WW  in  I7». 
1.  (Carptntrij.)    A  lun-itcrvcu  or  ihade  fur  a  win- 


Otiinik  blitxl*  ■ 


f'fi 


n  u  Spa  null,  Florentinr, 


/lUufrbliiMlitiin-kDow'ti  ni  I'fiutuiii,  dmir/,  tpriug, 
aimMoM  rvlirr,  irirr-itiuir,  jtir/oraltil  iinc,  etc. 

2.  iFiiHifieiitiraA     A  )ii)iDl>-)inior  durlter  for  uien 
orjiroriMonii.  BUii-laifr ;  Uiiuif4mrtr. 

3.  \ttarHti,.\     riiilni  on  ■  ilrivins- 
lirvlle  III  n->iialn  tin- lion*-  from  Ionic 


<ii<l<-»M 


nfon 


•.r  i.iiiKi.T 


•  >  Ibr 


)«.  kwuhl  V 

BUnd'ag*.    1.  i.F'irtifi< 
A  lu-m  n  uf  «.»■  ra<'>-<l  with  Mrth  m  a 
]inittvlion  of^inNt  hr>-. 

b.  A  M-tHlrlil.  At  SrhaKtopol  the 
RwHiMlK  UKnl  )i|iniU|irx  fiir  corpriiig 
Ibrirrmlmiun-s  <i)ni|iiMnl  of  a  gntili|; 
i4  iiun  tinU  rovcriil  with  canw. 

9.  (i/nrnfjH.I    A  huoil  fur  ('ovrring 
ihr  cymi  of  a  lunaw-iv  horM',  ns  ■  n 
of  ll^^||■iaf(  hini.     Iiukiilkii'h  ja 
whirh  JwHk  n  Ihn-I  ovi-v  tb-'  i-yi* 
.tiM-s  tb.'   iicxtril*.      Another  iWvl.-.^  i»  a  .huke- 
*tr:i|i  I'ciniin'ti'il  lbroiij;h  lliv  (^K-I'k'I'  tu  thi-  ilriv. 

Blind  A'ro-fc     {.lrrl.!t.-,-lurt.i     A  Kna.-e 
(b<'  lux.-n>.'iii.H»]1  of  u  \,..i,.A-  to  ki-.'].  it  An. 
BUnd  Azl*.     ATI  nxli'  whirh 


BUnd-block'lng.     i/fu-l- 

/.i.?.M.M      Tlie   onia- 

Ltavi-.!  or  io:i.i..>i'.<    hWV    v 

h  liiat   but   withiiiil 

p>l.l-l..ar. 

Blind  Bri'dle.    A  bridl.- 

h.ivinR  attatlip-l  fl»i>i 

■'  llll> 


A   li^twsi'- holt- 


Blind  Buckler. 

BUnd'en.  </Air»M..l  Fla|H  ovnr  the  t-yti  of  a  : 
liorx'  uw'i  III  i'ailiii;p-hamr*-.     St  ItllKli. 

BUnd'inK.    A  i-oaiin);  nf  niikI  ami  line  cravHl, 

iiMully  jl n  ill.  b  aiHl  a  lulf  a•v)^  liii.l  ...>r  a 

lii'ulv  ikiiihI  Md<l,  til  nil  liv  (lifirii-s  tlw  juinla  !■■■ 
tB.-.-ii  th  ■  •.lull'-. 

Blind  I.ev'«l.    uVi,ii»9.] 


slmft  a 


BUnd  Op'e-ra>tor.     A  .b'vi.>'  l<v  wlii.b  tb.' 

I>UimI  ni.iv  U'  ..i.'ii.^l  ,.r  .•\.~-.\  rr.«ii  tl'ie  iii.iil.-.  aii.l 
li-l>l  in Hi'iy  i»siii.-[i .h-sirvl. .itlxr  rt.»r.l. fiillv oikii. 
i<r  at  :iii\  iiil<  niHiltuti-  i«Kili«Ti.  ill  all  of  w>ii<'b  it 
mat'  W  MH-iirrlv  lo'knl.  AtTa.-ln-'l  t>i  tin-  frame  of 
tlie'  bliii.|  i,  »  n.l  ui-m  wlii.b  .li.l.-»  a  *Wve  r>ivot.il 
ti>  the  oilier  inil  <>f  an  arm  •i-i-uml  to  the  uii  of  a 


•k  on  the  iiban,  aud  loeka  tbt  li 
1y  the  blind,  in  any  jiMitiga. 

lIi  obliiinelT-Mt  aht  in  a  rt>Ml 
slie.1  ram  ami  >-rt  admit  toMUt.   h 
■\  aiv  ailjndable  hf  mtus  mm  felt  C 


Ij  is  a  »]iriDR  to  {irrm  a^inut  tl 

to  adjUHtmeni.    Such  jiattcra  an  knn—  m  Ita^ 

li,»l  .ff  /K.Mrrr, 

BIlnd-*lat  CailB'd.    A  hollow  eUri,  ^i^ 

uiIh] 1  for  .'lilting  the  moftim  in  aeMHMlW 

Milv  for  111.-  nrH.ti<m  of  the  ewU  oT  tlM  A*. 

Bllnd-«Ut  Cnttor.  (tlnnntn.)  A  IMltat 
whii'b  .'iii»  l.tin.l-<.lais  from  tlw  tHi  ml  Mrte 
the  «.!«  Bm\  i-nJ^ 

Tb>'  |>Uiiik  i.  (ilaced  withia  the  w 
till  it  tim  hiianlop,  when  a   .    .     . 

tii'tiiiii.  whii'h  it  rmioved  byafcmJ'Tl . ,_ 

wlien' il  i«  >.iwe.l  into  Ktrin.  TkaEtlM«r*»li^ 
lir ii  inlenniiirnt,  and  dunag  ita  tatambtf Mifc 
nitarv  tiilmtar  cuttrn  are  ameamtnlf  ftnril  kit 
the  »ii|>.isiie  lidea  of  the  bloA  and  farm  MMA» 
The  Mirfiu.-1'K  art  planed  and  m 
byai- 


BLIND-SLAT  PLANER. 


Blind-slat  Plan'er.  (Oiirpentry.)  Av/ooi-filan- 
lag  inBchini?  n-itli  tide  and  edge  cutters  adapted  to 
act  upon  a  nan'ow  slat  suitable  for  Veuetioa  sbuttera 
and  Hinds.  The  cutter  which  acts  uikjii  the  upper 
side  is  ai^ustablc  to  adupt  it  for  makia^  slats  of  thir 
mjuired  thivkiios-s  ;  the  edge-cutten.  have  a  shaiM 
to  give  thp  rounded  edgp,  and  one  of  them  is  adjust- 

ng.7ia- 


BLIND-WEAVINO  LOOM. 

hole  St  a  tiiue,  and  is  auitable  for  blind, 
sash,  door  litiles,  wagon -work,  etc. 
The  arbor  is  raiiie<l  oi-  loweretl  by 
eurewg  a  a,  and  brought  forward  to 
the  work  by  means  of  the  level'  6.  ll 
is  yrovideif  with  space-rack  claniiis  c  c 
for  holding  the  stuff,  which  will  gag*> 
the  holes  any  desired  distance  oiiart, 
ntiit  wliich  avoids  the  necessity  or  net- 
ting out.  The  ti^ht  and  loose  imlleya 
are  61  inches  iu  illanieter,  3  inch  face, 
anil  ihould  make  62i  revolutions  i>er 
minute,  which  will  give  2,500  to  the 
bit.  f  19  the  belt  wliicb  conveys  mo- 
tion to  I  he  arbor. 

In  the  machine  (Fig.  718)  the  bit- 
arbor  a  is  vertical,  is  driven  by  the 
belt  (,  end  the  stuff  lies  on  the  rest. 
It  has  a  pawl  ami  ratchet  anangemeut 
for  feed,  dispensing  with  the  necessity 
lor  laying  out  the  holes.  The  bit  U 
drawn  down  by  the  treadle  c. 
Bllud-stUe  Ma-china'.  (Cfarpm- 
tn;,)    Machines  which  get  out  the  stuBare  but  saws 


U  TViunir'n^IHnrAr 


able  as  to  distance,  to  make  slats  of  the  required 
width. 

Tliere  are  several  patented  machines  of  this  class. 

Blind-alat  T«n'oii-iiig-iiia-chln«'.  ICnrpen- 
try.}     A  mncliiiie  for  cutting  tenons  on  the  ends  of 


blinds.  (Fig.  715.) 
As  the  disks  G  to: 
ter-heads,  whereby  a 
the  blank  slat.  As  : 
the  operator,  by 


■e  to  e( 


r  the  stiles  of  the 


le,  they  curry  around  the  cut- 
;non  is  cut  upon  each  end  of 
on  as  the  blank  It  is  inserted, 
of  a  clutch,  causes  the  cutter- 
heads  to  revolve  entirely  around  the  emls  of  the  slat, 
when  they  are  arrestee!  until  the  linished  blank  U 
removed  and  a  new  blank  inserted.  The  cutter-head, 
may  be  set  towai'ds  or  away  fram  the  center  of  the 
disk-shafts,  in  order  to  cut  larger  or  smaller  tenons. 
TTie  cutter -heads  have  a  rotary  moveincnt  ujion  their 
own  axes,  and  also  revolve  around  the  axes  of  their 
snpjiortiTig  disks. 

Blind-BtUe  Borlng^ma-clllne'.     {CarpaUry.) 

A  machine  for  boring  in  blind-sliles  the  holes  for 

the  reception  of  the  tenons  on  the  ends  of  the  slats. 

The  machine  (Fig.  7171  is  ariangcd  for  boring  one 


ll  (jluacrs  ;  but,  when  the  n 
shape,  machines  are  adapted 
for  boring  the  holes  for  the 
stats,  or  making  the  mortises 
by  means  of  piercing,^  that  is, 
by  a  hollow  chisel  of  the  shape 
of  the  slat-section, — or  making 
them  by  a  chisel  repeatedly  re- 
ciprocated while  the  stuff  is 
fed  along,  a?  in  the  ordinary 
'*  ■      machine.      Some  of 


the  n 


IS  well  i 


bore  or  mortise  ;  thnt 
the  stuff  along  the  distance  be- 
tween slats  anft  eacb  stroke. 
Blind -tool'ing.  {Book- 
Undiiig.)    The  ornamental  im- 

Cssions  of  heated  tools  u[ion 
;Iiei  without  the  interpoai- 
tion  of  (Wld-leaf. 

Blind -waaT'ing  Loom. 

(  /fen  ving. )  A  loom  which 
has  its  war|»  far  agiart,  ami 
an  automatic  device  for  pla- 
cing within  the  shed  the  thin 
wooden  sli]>s  which  form   the 
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filling  or  woof.  Ah  the  ahnl  it  opennl,  ii  rod  witli 
a  gripper  on  the  end  is  jiosa'd  thmiigli  Ihv  ftirA, 
catches  n  ali[>,  mill  drawn  it  bftwevii  the  nurju,  Iwv- 
iiiir  it  thrri'.  TliU  ia  rtwatiil  betwwii  t'atfi  miivi-- 
m.'HtofthMinni.-Bs. 

BUnd-wlr'lnE  Ma-cMno'.  {Cnrpentrji.)  A 
niacliiiii'  fui'  till:  iiiMTtioii  of  ilir  .stiii>li'!i  whu'h  van- 
nci-t  the  rod  to  thu  l.liiiil.  Tli.'  bliiut-riiiiix-  a  U  li<'l<l 
liy  ulJuslHlili'  sliilm,  and  tliu  nxl  />,  witli  ita  atapln 
or  liugi  aliundy  iiisertuil,  is  laid  aluug  iijiou  the  slat 

Fig.TiO. 


-,  tlic  ring»  iiiT 

m-liUf  the  wiK  A  ami  fntl  iloirii  it,  briiiu 
driven  one  at  a  tiiiiir  liy  the  li-ver  r  uhI  pliinnT  tl, 
so  tiiat  dill'  lift  of  tlie  sbijili!  ihikhiv  tliroiich  thn  evo 

i>u  tlie  ru.t '..  nixl  Urfli  «f  th< liter  the  kIuI  «.   Tlii' 

fniiiie  in  fed  fiirttitnl  tlie  di>tiiiiui!  Wtnei-ii  the  aliits 
aft.T iinh  uiiemtioii. 

Fir.  72fi  nh'iws  a  noiiiewlint  aiinilar  fonn  of  iiia- 
chilie  in  whieh  the  Htalih-x  fii'd  dunu  the  iiieliiii:  li, 
and  are  driven  iiitu  the  ^lats  c  ta  tlie  lever  c  in  de- 


The  iihfU,  pulley-fnme,  or  body  of  tbr  Unk  ■ 
.  ...ade  of  a  lough  wood,  or  BonMrtiniM  of  iron  ;  it  b 
I  oiKi  or  two  gniovea,  called  leorr*,  eat  on  tarb  rai  la 
,  relaiii  the  tirnp  which  gOM  aroiiiMi  it.  TIk  thai  a 
'  hollow  inside  to  receive  th»  nkcaat  or  Amnt,  al 
I  haa  a  hole  throu){h  its  ccntrr  to  niifive  tlb-  ibsri- 
!  )iin,  ealted  the  pintlt ;  thia  ia  lineil  with  Unur  ir 
t;u II •metal,  eiillnl  >  toiirhinif  or  trtttkiHy.  WLri  tit 
shell  Li  luailc  of  one  piece,  it  )«  callr-i  •  t-Bitm- 
hinfl ;  when  iimre  than  Otic  aiv  emj-lovxl,  it  U 
termed  a  aiadt  block.     The  aide  {>latn  oi\\it<lt£l 

The  akcarc  or  wh^l  U  of  lignum-vitjr  at  in«,  uj 


TliK  B]mcK  bctweeu  the  slioavc  and  jls  bto-ii,  ibm^ 
which  the  rolK'  lyai*,  is  ealleil  ttie  nniJItnc  or  rmitnii. 
It  niiKWera  to  the  f Amal  of  bome  other  nuchint*  ;  ihr 
/Mw  in  a  rolling-mi  II. 

The  pin  or iiintlc  vt  the  axb  or  axle,  and  U  ofoiSlj 
iif  iruii.  iHKsing  tliroiigli  the  bushing  of  the  iMl  add 
the  OMit  of  the  ahcart. 

The  xlnip,  iln-ji,  inm-bitidiiig,  rjroiumtt.  orcnvflE. 
is  a  loop  of  iron  or  rope,  eneir<.-ling  the  Iduek.  and 
all'onls  the  means  of  fastening  it  in  jtH  jilanr.  Tbi 
hook  of  iroii'atrapped  blocka  ia  freiiiientlT  mailt  It 
work  in  a  swivel,  so  that  the  nevrral  jiut*  of 
the  ro[H>  rorniiDR  the  tackle  may  not  bwotue  ~fnl* 
or  IwiiLlPd  BiDund  each  other. 

For  slraj>[iiug  with  rope  iii  the  romtnott  wit,  ik 
rope  ia  cut  IJ  tiniei  the  eitcumfen-niv  of  the  tiail. 
and  «tretcli«i  ;  it  in  then  ttvrmed,'  l>y  wiudiii^ii 
s|>un.yarn  or  nhirline  hetween  the  interraU  of  tb 
Htranils  ;  purrel'd,  vhieh  operation  cotuists  in  irini- 
!>tri|>  around  the  above  ;  and  thra  arrrci' 


Bllnk'er.     iS,:hllrn,A     A  bliii.l. 

Blla'tw-ateoL  St.-.l  fomi,-<l  l.y  masting  lar- 
iriiii  ill  ei'iitui't  with  ■'Drluii  in  a  ernieiitiiiK  fiirii:ii'C. 
It  U  HI  eolleil  fnou  its  liliaterrd  ai>)K'aniiii-e.  To  ini- 
[■riivr  tlie  quality,  it  i»  aiihjii-lvil  to  two  HIllMeiineiit 
lirocvaaes,  whii'li  convert  it  llitu  wlcnr-steel  and  avi- 

Ht.-1-l. 

Block.  A  j^wviil  [inllev.  nitatiiix  on  n  pintle, 
and  iiiiiuntrd  in  a  caia.n'f  eaAi-d  ii  ^11,  whii'li  is  fnr- 
iiishe-1  with  a  hook,  i-ye,  or  strap  hy  which  it  imiy  \v 
attacheil  to  an  olgeet.  It  in  usiil  for  ehaiif^nt!  thi' 
ilimlion  of  motion  of  miies  usitl  in  ttiiiiKiiiittini; 
|mwiT,  and,  by  i'i>iii]iouiidinf;  two  or  more  >ueh 
Blieavi-i«,  to  inen-ii-i'  the  iiH'ehauii'iil  jmwer  of  roiieij, 
uIhh'  rate  of  iiiiiljun  is  iIii'II'smiI  in  an  iiiuivaleiit 
dei^n,.  tI«T..|.y. 


Kidteed  with  a  short  splice,  the  fng-enda  of  the  stiildt 
cut  ulT,  anil  Mn'eU  over  tlie  splice. 

In  nianv  cases  Mocks  are  strB|ipeiI  with  em  m 
tliinihles  in  the  ends,  or,  instead  of  the  loop,  )itn\ 
tuil,  as  ia  the  caae  with  jiggtr  Noett ;  is  this  aw 
thev  arc  ealh'd  luil-blocki. 

Tlie  ^HirA»a;.|ilocli  is  double-atrapp«iI,  baring  tat 
scores  in  the  tihrll  for  the  pur)iaae  ;  the  roiw  ii 
Kormril,  paralrd,  and  Krtvd,  or  niay  be  tconitti  aaJ 
parcthii  only,  and  loiilad.  It  is  then  dunUed  ip 
so  us  to  lirilif;  the  si'lici-  at  the  bottotii  of  the  blu^ 
The  seiung  is  put  on  the  iuuhI  wny,  except  it  it 
erohsed  Iwth  ways  through  the  double  jaru  of  tke 
Klnqi.  The  strB|>s  of  these  blocks  an>  au  larce  and 
stilr  that  a  purchase  should  lie  employed  to  set  tlm 
si'i'iirely  ill  the  si'ores  of  the  blocks,  and  bring  ihfS 
into  their  iiro|ier  place. 

ISIovks  receive  names  from  pecnliarities  of  Pic- 
ture, from  theit'  materials,  nsoi,  arnnisnurnt  in  tkt 
tackle,  mode  of  lyiiiiiecting  ihem  to  objeoU,  cci:.  Set 
under  the  i'ullowing  heads .  — 


i  Bee-block. 

Hy-block. 

lilock  and  tackle. 

Cin-block. 

1  Buckler. 

.  Ilull-seye. 

Hook-block. 

'  Cat-bUa^k. 

Iron-block. 

1  rh«k-blook. 

Jack-block. 

t'lew-jpimet  block. 

n-iiioi-k. 

ia.'rE!i£"»- 

■  Ih-ad-en-. 

I>iir-rentiaM>Iock. 

Mua^\jock. 

IH'uMe-Uoi'k. 

1  KuphnK.. 

Pulley-block. 

,  Fall-bloek.- 

Furchaae-bkick. 

1  Fiddl>'-1>l<K;k. 

1  Fi-h-block. 

liam.bkck. 

Booae^boiit  block. 

Ruuiiiiig-block. 

Shoive. 

Shell. 

Sboe-block. 

Shoulder- block. 

Single-block. 

Suter-bloi:k. 

Smeaton's  block. 

Snatch -block. 

8prinj{-block. 

Standi  iig- block. 


St  rap- block. 
Tuck -block. 
Tackle- block. 
Tnil-block. 

Thick-anil-tliin  block. 
Top-block. 
Treble- block. 
Tye.  block. 
Uvrqn-. 
Viol-block. 
Waist-block. 
Warping- block. 


meeting  e-teea 
re  glued  nt  tlie 


The  pulley-block,  with  tivo  or  more  sheaves,  was 
well  known  to  the  Koinnns.  A  block  with  three 
atieavoi  was  called  trispm/os,  Tnckle  with  two  sheaves 
in  the  lower  block  nnd  three  in  the  upper  one  nan 
called  ptnlaapaslia.  The  tackles  irere  variously  nr- 
ranged,  much  «s  at  the  pR-sent  day,  and  tlie  denick 
■pars  and  masts  were  secured  by  guys. 

A  large  number  of  obelisks  were  removed  from 
Egyvt  to  Rome,  Constantinople,  and  Aries,  and  gave 
employment  to  complex  and  poireiful  tackle. 

Blocks  do  not  api)enr  to  have  been  known  in  an- 
cient &[ypt ;  the  miieB  were  rove  through  ringa, 

2.  {Ctiiycniri/.}    A  square  piece  of  wood  fitted 
the  reentering  angle  formed  by  the 
of  two  pieces  of  board.     The  blocks  ai 
rear  and  strengthen  the  joint. 

3.  {H<U-mai:iiig,)  A  cylinder  of  wood  over  which 
a  hat  or  bonnet  is  shaped  in  tlie  process  of  manufac- 

4.  {Saddlery.)  A  former  or  block  on  which  a 
piece  of  wet  leather  is  molded  by  luunmeiing  or 
pressing. 

5.  lOrdnajice,  etc.)  In  the  ordniince  serriee  the 
term  block  is  applied  to  two  ditriTciit  articles,  which 
have  very  different  functions  ;  one  kind  being  short 
pieces  or  scantling,  used  for  elevatiug  cannon  and 
mpporting  them  in  position  a  short  diatnnce  fi^im 
the  ground,  or  in  assisting  in  their  ti-nnsfer  from 
higher  to  lower  Ici-els,  and  via:  veraa.  These  are 
designated  as  whole,  half,  and  quarter  blocks, 
and  have  a  uniform  lenMli  of  20  and  width  of  S 
inches,  their  respective  thickness  being  8,  4,  and  2 

Gin-blocks  are  the  pulleys  through  which  the  fall 
of  a  giu  is  rove,  and  are  known  a.s  single,  double,  or 
treble  blocks,  accoiiling  as  tliey  have  one,  two,  or 
three  sheaves  ;  the  slieave  is  of  brass  and  the  shell 
oF  wrought-iron. 

The  varieties  of  blocks  are  more  fully  described 
under  the  heads  enumerated  iu  the  list 


il  BLOCKING. 

ally  set  over  towardu  the  saw  the  thickness  of  one 
board,  pins  the  kerf,  between  the  cuts.  In  the  more 
moduru  and  improved  form  the  Kiad  and  Util  blocks 
are  net  simultaneously.  In  the  circular  saw-mill 
the  knees  resting  on  the  head  and  tail  blocks  are 
moved,  pushing  the  log  H  on  tie  blocks  B,  as  in 
Fig.  72],  where  the  knee  C  is  ojieruted  by  a  spur 

B'nion  I)  and  racks  b  e.     See  also  Cl  eicitlar  Saw  : 

Block  and  Tackle.  A  term  including  the 
block  and  the  rope  rove  through  it,  for  hoisting  or 
obtaining  a  purchase.     See  Tackli:. 

Blook-book.  {Printing.)  A  book  whose  pages 
Hi-e  impi-eesiona  from  engraved  blocks,  each  of  which 
formed  a  page.  This  was  a  vciy  old  Oriental  inven- 
tion, and  did  not  differ  etpcciully  from  the  calico- 
ing  of  China,  India,  Arabia,  and  Egypt,  the 
iks  and  placards  of  China,  and  the  printed  play- 


nrinting  o 
books  and 


The  great   i 
Prjni 


veution   was   niovahh   types.      See 

Block-^ui'nace.    (Ifelallurgij.)    A  blamary. 

Block-houae.  {Fortificatim.)  A  structure  of 
heavy  timber  oi'  logs  for  military  defence,  having  its 
sides  loopholed  for  musketry.  When  of  large  siie, 
it  may  be  provided  with  ports  or  embrasnres  for  ar- 

Klg.  7!2- 


tilleiy.  The  jilan  may  be  square,  rectangular,  or 
iwlygonal.  If  it  isdesired  to  obtain  flanking  arrange- 
ments, the  house  may  be  made  in  the  form  of  a  cress. 
When  more  than  one  story  high,  the  upper  one  ii 
sometimes  made  to  project  over  the  lower,  so  as  to 
obtain  a  direct  downward  lire.  A  ditch  is  dug  around 
the  block-house,  the  earth  from  which  is  thrown  up 
around  the  lower  part  of  the  house  ;  the  roof  may 
also  be  covered  with  earth. 

Blook-in-ootUM  Ma'Bon-rjr.  {UtaarmTy.)  A 
kind  which  differs  from  ashUr  maioniT  chielly  in 
being  built  of  smaller  stones.  The  usual  depth  of  a 
coui'se  is  from  seven  to  nine  inches. 

Blocking,  1,  {Uather.)  The  process  of  bend- 
ing  leather  Tor  boot-fronts  to  the  required  shape- 
See  Crimpino. 

2.    [Bookbinding.)      Impressing  a  pattern   on  a 
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>  or  aMOciation  o{  toobi 
under  preVHltv. 
It  u  mIW  btinJ 
ir  kdM  blot-king. 
[nthelattPTiasr, 
itiiM-lriif  tn  nml 


nthff 


K-r,  th« 


OtHimt- 


A  iiKxli-or  arcur' 
vork. 


'.)    Thi-npiwi 


Shcti  at  vwl  trr  f(lu( 

BlooklnK^OOitne.    ( ArfAilrri 
rmirv  of  Klun<-i  '>r  brii-k  ahove  a  cnmicc  or  uii  I[|f 
touof  a  wall. 

Blook'iOK  -  doim.  {ShrrZ-mrtnl  IFortinj.  > 
Sh-vt'irieUl  U  hlnei-'l  itiirti  ujuii  n  mol'l  or  »hnpf 
!■)■  UviiiK  ahovf  it  ft  Ihi.-k  nifce  nf  1(*1,  which  lallfr  | 
is  Miiiik  liy  till-  inallet  or  hammer.  Thi'  nwwle  ih 
■omrtimc-.  iulqitnl  to  brioK  >  ;il>tp  jiartiilly  to  nbaiH- 
b>>ri<rr  aWAftiii^  it  tirtwii-n  the  <liiv. 

Blook'lns-ket'Ua.  iZ/'iZ-wa-r'ny.)  Ati»t  liath 
in  uhii-li  hata  an'  wiflrnoiL  in  the  nrocvts  of  inaiiiT- 
racliiiv.  H.I  a.4  to  !»■  •Itvwii  iivpr  Uoeim. 

Bloote'lng-pr —■ ,  A  hiiakl>in'l<T'aiHTew-]>mnin 
vhirh  liloi'kiiix  i>  ln'tfiinnril.  It  hta  Ipupowrrthan 
lUr  rmbiKv-iiiR-prfii.  whi^-h  n{mtf»  with  lar)(«  "lii'^i, 
ln'in;;  luv'l  I'lir  ••mnnii-ntatjiin,  niiuirinf;  hut  a  cotii- 
|nrHlivi-lv  Hiiiall  {>r>'«iin!. 

Thi-  <li'  i%  iu\jii.tt>'rl  in  the  U|i[i«r  biil  (or  liliiltr), 
ami  in  hnitnl  liv  infant  of  gas.jfts  riiimnK  iluwn 
through  a  i-avily  at  it»  l<u-k.  Th*-  bn.k-wvvni  ahf 
intn>iln<vl  nrrintiM  ujinn  the  luwrr  t)nl  dy  thv  op- 
natnr,  who  bv  a  tum  of  ili«  lunill«  brintpi  the  upper 
hp<l  down  with  a  griitle  nuil  oiiiihle  preiMure,  fixing 
the  gold-lcar.  wht'n  tliia  is  riiiployrd,  upon  th«  sur- 
face, j>ri'viiiii>ly  i>rtpaml  fur  thr-  purpnw.  A  boy, 
who  ainiits,  ivinovt'ji  thi>  nupiTlluciUJi  |>ortioD*  with  ■ 
ra;;,  whii'h  bwuinii  thoroughly  uturated  «ith  the 
]>iv<;ions  nirtal  in  the  coune  of  use,  anJ  i*  sold  to 
thr  ri'linrn. 

Blook-4«t'tar.     (Prin'iay.)     T)-pe  of  large  tizv 

Block-laftarCnttliig-aia-oliIna'.   Bloi-k-Iet- 

i-ut  rniUi*.     Thfv'are  made  of  aim  from  i  or  » 
lini'  Pica  up  to  ISU-liuo  Pica,  moR  than  two  fwt  in 

FiK-  'i*  iUustrali'!!  a  itin<-Uitie  for  oiiltJnK  tli^' 
tviH*  Thr  w.i.1.1,  havhi);  In-n  caivrullv  plan^l  to  ■ 
rrui-  nurfA.'.'  aii.l  t-r^u  thi<.'kn>-»,  in  cut  into  blm-k* 
of  aiiiuhli'  .411^.  and  thr  outliiiiiof  the  Ifttvn  fonixil 
H-i  a  K><<''<'  <■>  <-'Uttliiff.  A  bluuk  it  plamt  iu  tli<' 
.'1>u<-k  .1.  Kt-I  in  tho  •Jlilr  B.  whirh  nnv  1<-  niov.-.l 
ln.'k  i>n.l  forth  in  a  Ktii>l>-,  aii-I  to  wliioh  a  r<<tiir>' 
motion  iunyalv)lii'ini]nrti-.i  by  nii«n*iifapiir.whit'l 
am)  wr#w  lUH-mtri)  fn«n  th-  piiliiV  '.'. 

ItcliW  thu  it  nnothT  •ti<l''  />,  •arryini;  nil  nnn  E. 
whi<:hMlp|Hirtann  u]iri|;ht  liir.  irllh  a  rud  /'ntlnrhi'd 
to  llie  i-hiK'k  A.  It'low  all  i*  a  'in-ular  pUte  )>ir- 
otnl  til  th<-  talile.and  •■apiM--  of  Ix-inK  luninl  in  any 
'li-'jr-il  (HMtiim  and  M'cunil  thi'ii',  for  adjniting  thv 
work  ti>  tbf  pr>ii>'r  arijtli-  jm-vious  to  i-utlinu. 

Th«  mti.-i  <;  I.  111.-.! in  a  -iiindl-  wbi.li  it  muttsl 
br  lh<-  V'lHi-Tt  If  I.  th*  l.>tt-r  «ii  n  >hiift  driivn  bv 
i^tlli-r  of  th<-  fnit'imlli-ya  at  ./,  iiivnitnl  by  n  band-  , 
whirl  A'  on  tin-  In-mtlr-thaft.  Tb^  Iwi  rarrying  the 
cuttFr-i|iindli-  luu  vi-niral  ai1jn»tmi'iit  for  nirying 
the  ilrjith  of  i-iit,  and  nuv  alw>  br  tnovnl  ;<>tvrallv 
by  a  M-ivn  aixl  I'ronk.  A  Imr  in  pr»vi.l.il  for  lift- 
ing tin"  I'llttrr  rli-ar  of  the  work. 

Ity  mvan*  of  thr  tiar  ami  nxl  B.  F.  mid  pnlW  C, 
■nJ  their  roniintiona  with  lh<-  slide  Aaml  rhack  A, 
in  roi^unction  with  the  slide  li,  the  work  may  be 


moved  in  anydittction,  cstulBg  tbee*ttet>|HAn 
any  combination  of  right  linr-  ~"  •-•■'— 
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Fiff.  725  shows  various  forms  of  cutters,  some  of 
which  are  designed  for  making  any  number  of  circles 
of  uniform  diameter,  and  others  for  clearing  out  the 
wood  from  those  parts  not  designed  to  show  in 
printing. 

Block-mak'ing  Ma-chine'.  The  first  set  of 
machinery  for  making  blocks  for  tackle  was  the  in- 
Tention  of  the  elder  Brunei,  and  was  constructed  by 
Maudslay.  The  invention  of  '*  the  ingenious  Amer- 
ican mechanic,"  as  Mr.  Tomlinson  calls  him,  was 
endorsed  by  General  Bentham,the  Inspector-General 
of  Naval  Works,  and  sanctioned  by  the  Lords  of  the 
Admiralty  in  a  remarkably  short  space  of  time,  — one 
year.  The  work  on  the  machinery  was  commenced 
m  1802,  and  was  finished  in  1808.  The  machines 
were  set  up  in  Portsmouth  Dock -yard,  and  a  dupli- 
cate set  was  made  for  Chatham  Dock -yard,  to  be 
used  in  case  of  accident,  but  has  not  been  needed. 
For  twenty-five  yeare  the  machines  n*quired  no  essen- 
tial repairs.  The  cost  was  $230,000,  and  the  saving 
}ier  annum  over  hand  labor  is  variously  estimated 
Tom  $83,000  to  $150,000.  Bninel  received  $5  per 
day  for  superintendence,  $5,000  for  the  working 
models,  and  a  grant  of  $83,000  when  completed. 

The  machines  are  in  three  different  sets,  fifteen  in 
a  set,  for  making  difl'erent  sizes  ;  each  set  having  a 
certahi  range  of  adjustability  as  to  the  sizes  of  blocks 
turned  out. 

The  different  blocks  made  by  these  machines  are 
as  follows  :  — 

Thick  block,  with  1,  2,  3,  or  4  sheaves, 

and  from  4  to  28  inches  in  length  .  72  sizes. 
Thin  blocks,  6  to  26  inches  .         .         48 

Clew-garnet  and  clew-line  blocks  .10 

Sister- blocks       .....         20 
Topsail-sheet  blocks        .  .20 

Fiddle  or  viol  blocks  .  24 

Jack-blocks    ......     20 


n 
({ 


(< 
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The  first  set  makes  blocks  4  to  7  inches  in  length, 
with  wooden  pins,  at  the  rate  of  700  per  day. 

The  second  set  makes  blocks  8  to  10  inches  in 
length,  with  iron  pins,  at  the  rate  of  520  per  day. 

The  third  set  makes  blocks  11  to  18  inches  in 
length,  at  the  rate  of  200  per  day.  Total,  1,420  per 
day. 

Two  machines  are  employed  for  making  dead-eyes 
from  5  to  9  inches,  and  from  10  to  19  inches  in  diameter. 

One  large  boring-machine,  not  included  in  the 
above. 

Two  machines  for  making  the  iron  pins. 

To  til,  50  machines. 

These  machines  are  driven  by  a  steam-engine  of 
32-horse  power. 

With  these  machines  4  men  do  the  work  of  50  in 
making  shells,  and  6  men  do  the  work  of  60  in  mak- 
ing sheaves  ;  total,  10  men  doing  the  work  of  110 
previously  working  by  hand.  The  amount  actually 
supplied  was  about  135,000  blocks  per  annum  from 
1808  to  1816.  1,500  blocks  are  required  in  rigging 
a  ship  of  the  line,  besides  dead-eyes,  say  160. 

The  sawing-macliines  are  employed  on  one  side  of 
the  house  to  cut  the  elm  and  ash  timbers  into  parallel- 
opipedons  of  the  required  sizes  and  shapes  ;  and  the 
block -making  machines  on  the  other  side  ai*e  em- 
ployed to  reduce  these  blocks  to  shape,  fashioning 
the' outside  and  the  mortise,  and  to  make  and  cook 
the  sheaves. 

The  machines  are  as  follows  :  — 

1.  The  reciprocating  cross-cut  saWy  which  is  used 
on  large  timber  to  cut  into  lengths  timber  of  large 
size. 


2.  A  circular  cross-cut  saw,  for  operating  on  tim- 
bers of  smaller  diameter. 

3.  The  reciprocating  ripping-aaw^  for  cutting  the 
juggleSy  or  cylindrical  blocks  of  timber,  into  parallel- 
opipedons  of  the  required  proportions. 

4.  The  circvJar  rippitiq-savj,  for  performing  the 
same  operation  on  small  timber. 

5.  The  boring -vfiachiney  for  boring  a  hole  through 
the  shell  to  start  the  mortise,  and  boring  the  hole 
for  the  pintle.     See  Boring-machine. 

6.  The  mortising-machinCf  which  completes  the 
hollowing  out  of  the  shell,  making  the  full  opening 
for  the  sheaves.     See  Mortisino-maciiine. 

7.  The  comcr-saWy  to  bring  the  shell  to  an  ap- 
proximate shape,  ready  for  the  next  machine.     See 

COUNEU-SAW. 

8.  The  shaping -machinCy  which  turns  the  outside 
of  the  shell  to  form.     See  Shaping-machine. 

9.  The  scoring-niachincy  which  cuts  the  scores  on 
the  shell  for  the  reception  of  the  straps  by  which  it 
is  slung.    See  Scoring-machine. 

This  completes  the  dressing  of  the  shells  of  the 
blocks,  except  some  smoothing  where  the  wood  is 
roughed  up  in  dressing. 

10.  For  making  the  sheaves  three  kinds  of  saws 
are  employed.  A  reciprocating  saw  is  used  for  mak- 
ing disks  of  wood  by  cross-cutting  lignum-vitae  logs. 
A  circular  saw  is  used  for  cross-cutting  smaller  logs. 
A  crmvn-saw  and  center-bit  are  used  for  rounding 
the  sheaves  and  boring  the  center-hole. 

11.  The  coaking-inachine  cuts  three  semicircular 
cavities  at  equal  distances  around  the  hole  made  by 
the  bit.  This  cavity  is  for  the  reception  of  the  coak 
or  bush  of  bell-metal,  which  forms  a  socket  for  the 
center-pin. 

12.  A  drilling-machinCy  for  perforating  the  three 
semicircular  projections  of  the  coak  for  the  recep- 
tion of  short  wire  pins  or  rivets,  by  which  the  coak 
is  attached  to  the  sheave. 

13.  A  riveting -m achine ;  two  small  tilt-hammers 
for  riveting  the  wires  which  hold  the  coaks  in  their 
places. 

1 4 .  A  hroaching-cvgincy  which  reams  out  the  cen- 
ter-hole. 

15.  A  facing-lathe  turns  the  flat  side^  of  the 
sheaves  and  mates  the  groove  in  the  periphery. 

The  iron  center-pins  are  turned  in  a  lathe,  and 
then  jwlished  by  being  fixed  in  a  vertical  revolving 
axle,  and  forced  down  into  a  die  immei*sed  in  oil,  and 
hold  three  pieces  of  hard  steel,  between  which  the 
[)in  is  pressed  as  it  turns,  and  becomes  completely 
polished. 

Blcck-print^ing.  A  mode  of  printing  cotton 
cloth  or  paj^r  for  hangings,  in  whicn  the  pattern  is 
engraved  in  relief  upon  a  block,  which  is  dabbed 
upon  the  color  and  imj>ressed  by  hand  upon  the 
material,  which  lies  upon  a  table  lx?fore  the  work- 
man. When  the  pattern  is  in  sevend  colors,  difTer- 
ent  blocks  of  the  same  size  are  employed,  the  raised 
pattern  in  each  being  adapted  for  its  special  portion 
of  the  design.  The  exact  correspondence  of  each 
part,  as  to  position,  is  secured  oy  pins  on  the 
clocks,  which  pierce  small  holes  in  the  material 
and  indicate  the  exact  position.  This  is  a  register- 
ing system  similar  to  that  adopted  in  chromatic 
printing,  and  in  all  forms  of  lithographic  printing 
in  which  more  than  one  color  is  used. 

This  mode  of  printing  was  nearly  superseded  by 
the  system  of  Perrot,  in  which  the  calico  passed  be- 
tween a  square  prism  and  three  engraved  blocks, 
which  wei-e  brought  in  apposition  to  three  f^ces 
of  the  prism,  ana  delivered  their  seimrate  impres- 
sions thereupon  in  succession.  Each  block  was 
inked  after  each  impi-ession,  and  the  cloth  was  drawn 
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through  })y  ^  wiiulincj  cylinder.  The  Mocks  wen* 
presstHl  against  the  cloth  bv  springs.  This  wjis  ft 
great  improvement  ii^wn  block -piinting,  being  nearly 
twenty  times  as  iiipid  ;  but  the  cyliutler  or  roller 
printing  has  outstripiKMl  them  l)oth,  }H'rfurming  lus 
much  labor  as  lOU   block -printers.      See   C'alico- 

I'UINTING. 

Block-teeth.  (Dftifot.)  Two  or  nion*  teeth  made 
in  a  block  carved  by  hand  fVom  ivory,  whale's  or 
walrus's  teeth,  etc. 
Block-tin.  Tin  cast  into  ingots. 
Blom'a-ry.  (Metniinnfft.)  The fii-stfoi-ge through 
which  iron  is  ]>fts.sed.  The  pig-iron,  having  Iwen 
puddled  and  hdled,  is  brought  to  tlie  hummer  or 
squeezer,  wliich  makes  it  into  a  bloom.  Blwrn- 
art/. 

Blond-lace.  A  silk  lace  of  two  threads  twiste<l 
and  form(*d  in  hexiigonal  meshes. 

Bloom.  1.  (Mctallarffii.)  A  loop  or  ball  of  pud- 
dletl  iron  deprived  of  its  dn>ss  by  shingling  or  W[ueez- 
ing. 

2.  (Li'athrr  ManufnctHrc.)  A  yellowish  powdery 
coating  on  the  surfsute  of  well-tanned  l<*ather,  by 
which  its  ipiality  is  adjudged.  It  may  arise  from 
a  deiKisit  of  surplus  tannin,  and  thus  l)e  an  indica- 
tion that  the  pnwess  is  fully  aocom]>lished.  Oak- 
Iwirk  tanning  yields  the  l>est  bloomy  and  some  of  the 
quick  pp  cesses  none  at  all. 

Bloom'er-pit.  A  tan-pit  in  which  hides  are 
subjected  to  the  action  of  strong  ooze.  So  called 
because  the  conclusion  of  the  process  brings  a  bloom 
on  the  skin.     Also  called  a  layer. 

The  pits  containing  a  weaker  solution  are  called 
han/flers. 

Bloom-hook.  {}fdollHrgij.)  A  tool  for  handling 
the  heated  bloom,  drawing  it  towards  the  shingler, 
moving  it  under  the  hammer,  etc.     Bloom-tongs. 
Blot'ter.    A  device  for  absorbing  the  suikm-Huous 

ink    fi'om  pajwr    after 

Fig  726  writing.      The   blotter 

,. —  ^  may  l>e  merely  a  thin 

l)ook  interleaved  with 
bibulous  imi>er,  or  a 
pad  or  cushion  covered 
with  blotting-])aper,  a 
or  hj  and  having  a  han- 
dle, being  used  after  the 
mannerofastamp.  An- 
(►tlier  form  consists  of  a 
roller  c  covered  with 
successive  lavei-s  of  blot- 
ting-jMipcr,  and  revolv- 
ing on  an  axis,  a  han- 
dle iH'ing  attached  for 
convenient  use.  The 
layei"s  of  pajH-r  may  be 
removed  as  they  be- 
come soiletl,  and  fresh 
jtaper  substitut«Ml. 
Blot'ting-pad.  A 
few  sheets  of  blot  ting- mj>er  on  the  writing-table  or 
desk,  to  form  a  soft  l»ed  for  the  writing-pa [x-r. 

Blot'ting-pa'per.  A  thick,  bibulous,  unsize<i 
pai>er,  us«mI  as  a  pad  on  the  desk  or  to  imbil)e  supt-r- 
fluous  ink  from  uiulricd  manuscrijjts. 

Blow'er.  A  machine  for  creating  an  ai-tificial 
current  of  air  by  ])ressure.  A  plenum  engine,  as 
contradistinguisluni  from  a  vacuum  engine,  Mich  as 
an  usjn'ru/or. 

1.  Blowei-s  are  used  to  increase  dnifts  in  furnaces  ; 
to  funii>li  vital  air  to  t^lose  an»l  fetid  places,  as  mines, 
wells,  cisterns,  holdsof  shi]>s.  rtc.  ;  to  furnish  a  cur- 
rent of  warmed,  «;ooled,  moistened,  or  njedicatcd  air 
to  public  buildings  or  others  which  are  liable  to  be 
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closely  occupied  ;  to  fumUli  a  drying 
lumWr,  grain,  or  meal  kilns.  po»*der-iiiiUi,  tte. ;  :■ 
iussist  in  evajtoratiug  Huida  hy  removing  th*  t/tam 
from  the  vicinity  of  tlic  boiling  lymp  or  cdhn  ftjo- 
tion  ;  to  raise  fluids  on  the  princi|»le  of  the  GiUiri  3- 
jector,  as  in  some  of  the  ejectorR  nfied  in  «ler|»  uiI-v»Lj : 
to  assist  in  t)ic  dispersion  of  ]i(|tiidap  «.•»  in  aiocaij^rs. 
and  some  ice-making  ninchiiics. 

The  fan-blower  is  believwl  to  liave  b*?fTi  i=^-a:-: 
by  Teral,  1729.     The  water-bellows  by  Honj!::a- 

I^lowing-machiues  were  erectetl  by  Sni<*at<>ii  i:  ti- 
Can-on  Iron  Works  1760. 

The  hot-air  blast  was  inrentetl  by  James  NdUx-. 
of  Crlasgow,  and  jiateuted  in  1828. 

Wooden  bellows,  in  which  one  open-emlc^I  >^'i  a 
ma<le  to  slin  within  another,  with  valr«s  fi.*r  tb*  b* 
duction  an(t  eduction  of  air,  were  useil  at  Narvmyv); 
1550.  They  were  used  in  the  next  centnn-  for  «a*Ii- 
ing,  blacksmithing,  and  for  oraans.  Such  a  mj.hi^ 
is  in  principle  the  same  as  Fig.  106,  aud  the  »tr 
verstf  of  that  shown  in  Fig.  114. 

P.  Fannensclimid  of  Thuringia  aj»|ie«rs  :••  har- 
made,  about  1621,  a  much  niore  eflective  bluvrr  thu 
was  previously  used  by  the  metallurgi^itji  of  hu  k?- 
tion.  This  was  a  flat  vane  rvcijirocAting  in  a  vteur- 
sha])od  Ik)x  an<l  having  an  inlet  valve  for  tJk^  dr. 
At  the  hinging-point  of  tlie  vane,  the  edge  of  tk 
sector,  an  eduction  ni|ie  j>roceeda  fron  the  boi. 
Slips  of  wooil  on  tlie  edge  or  the  vane  wete  wiwi 
a^inst  the  sides  of  the  box,  to  prevent  the  leakip 
of  air. 

Somewhat  similar  to  thia  is  the  oadUatiiig  or  pd- 
sating  piston  (Fig.  727). 

The  fans  D  1/  are  oscillated  in  a  semi-cvlindfial 
case  with  an  upi>er  exit  at  l**',  and  two  valvn  B  S 

rif.  72T. 


opening  upwanlly  ;  the  fans  have  also  valtva  oftth 
ing  towards  each  other.  The  alternate  oirfllad^ 
motion  of  the  fans  is  nroducetl  by  cruik 
//  /  with  a  driven  pulley  (?. 

The  earlier  mo«lem  forms  of  machiiic^liloaat  < 
sist  of  cylinders  with  pistons,  the  difleffnefal 
them  consisting  principally  in  the  meanafari 
nicating  motion  and  for  aecnriug  a  vsffan.         , 
an  an-an^^ment  for  this  {nirpose  la  ahwa  fa  tttfa^ 
ure,  consisting  of  two  connected  cyliiidmy«M«fr 
]>i-ovided  with  a  dischaige-pipe ;  hj  tha  * 


the  piston  in  th«  Btst  cylinder  the  air  is  foteeil  into 
tlw  other  cylinder  through  a  valve  wliich  rises  to 
allow  its  passage.  At  the  some  time  the  piston  of 
die  aecona  cylinder  ia  caused  to  rise,  and,  on  reach- 
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In  these  the  air  is  adniltted  through  an  aperture 
Bt  or  near  tlie  axis  of  the  rotating  fan,  whence  it  is 
driven  toward  the  periphery  by  means  of  curved  arms, 
an<l  discharged  through  an  opening  in  the  case. 

In  Schiele's  compound  hlowing-fan,  two  fans  are 
combined  on  the  sirae  shaft,  so  as  to  act  successively 
on  the  same  air.  By  the  first  the  sir  is  driven  into 
a  chamber  between  the  funs,  at  a  pressure  of  perhaps' 
SIX  ountts  The  second  receives  the  sir  at  lliU  pres- 
sure and  (ompresses  it  as  mudi  more,  bo  that  it  is 
delivereil  at  length  into  the  furnace  at  a,  pressure  of 
tnelvc  ounces  per  square  inch. 

Uoyd  a  noiseless  fan  consists  of  a  dnim  formed  of 
two  Hat  hollow  cones  of  thin  metal,  brought  near  to- 
gether by  their  bases,  and  connected  by  a    -  -  -    ' 


i-urved  p 


1  extending  from  the  center  to  the 
The  cones  arc  open  about  the  ver- 
is  of  revolution  supports  the  vhole 
imon  origin  of  all  the  curved  porti- 

'-•--  within  B  closed  box,  and 

center  through  a 


ing  ita  highest  point,  commences  its  descending  mo- 
tion, closing  the  communicating  valve  and  forcing 
the  air  through  the  discharge-pipe,  while  the  Si's! 
naton  rises,  filling  its  cylinder  with  air,  to  be  sinil- 
urlj  forced  into  the  second  cylinder,  and  thence 


peUed  as  before 

_  appara 
ciple,  the  air  is  forced  from  the  blowing  cylinder 


expel 


other  forms  of  blowing  apparatus  on  this  prin- 


texes   and  an  ax 
by  being  the  con 
tions      This  dru 
dischnrgis  the  air  received  a 
tangentuil  outlet.     See  Fan. 

Other  rotary  blowers  are  on  inc  principle  oi  uie 
rotary  pump  or  rotary  engine,  having  two  portions 
which  revolve  in  apposition. 

In  Fig.  730,  a  represents  a  blowing-machine  hav. 
ing  two  similarly  shaped  elongated  cams  A  B,  the 
projections  of  each  of  which  fit  into  the  depressions 
of  the  other.  These  are  arraaged  in  a  suitably  shaped 
box  C,  and  driven  by  pitmen  so  arranged  tliat  por- 


n  Fig.  729).    The  beams  of  the  pistons 


wines  of  each  move  in  |)roiimity  to  the  curved  sides 
of  the  box.  The  rotation  of  the  two  blowers  in  op. 
posite  directions  draws  the  air  through  an  opening 
in  one  side  of  the  box,  and  forcibly  discharges  it 
through  a  bla-tt-pipc  at  the  other. 

Root's  blower,  b,  is  similar  in  principle  to  the 
foregoing ;  the  projections  of  the  cams  are,  however, 
rounded  off  so  as  to  foim  circular  arcs,  while  the 
the  lop  of  the  depth  of  the  depressions  is  decreased,  causing  a  Ion- 
stroke  another  is  midway  of  its  cylinder  and  the  third  gcr  lap  on  the  abutting  surfaces,  so  as  to  provide 
at  its  lowest  point,  maintaining  very  nearly  uniform  against  the  escape  of  air  in  the  wrong  direction, 
pressnre  in  a  wind-cheat  below  with  which  each  cyl-  In  c  a  series  of  bellows,  provided  with  suitable 
rnder  commnnicBteB.  valves,  are  radially  arranged  around  a  tube  surround- 

Blowers  on  the  fan  principle  are  the  favorite  sub-  ing  the  axis  of  a  wheel.  A  heavy  block  moving  in 
jects  of  the  exercise  of  the  ingenuity  of  modem  in-  guides  descends  by  gravity  on  approaching  a  ver- 
Ttntors  in  this  line.  tical  position,  admitting  air  during  the  lower  part 
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uhI  forcing  it  out  througfa  tbe  caitr*!  tube  dnriag 
tlu  nppBT  put  of  the  raroli  ' ' 

Blovcn  n>TB  be«D  nade 
with  imdikl  piitoiu  or  v>]< 

■a  extenor  caaing  ;  or  tho  interior  of  the  isw  amy 
be  itself  eocentric  and  the  drum  central  on  its 
■haft, —  the  pUtoD*,  in  either  cbk,  being  reciprucatad 
altettiately  back  and  forth  in  iloti  in  the  drum,  a« 
that  portion  or  ita  jicri)>hnyinwhichtheyare  aitnaled 
apnroachei  or  recedes  from  the  iid<;  of  the  uwiTi;;. 

The  principle  of  the  rotar?  pump  ia  entirely,  ijipli 
cable  to  the  blower,  and  a  machine  of  tblt  li>i4 
which  csuaes  a  current  of  water  to  aacmd  iimy  l* 
made  to  create  a  blaat  of  air. 

The  AydrxKlaiie  btllina  ia  formed  hj  •  body  •.!  wa- 
ter tailing  through  a  pipe  or  pipea  a  a,  piercr<l  with 


him  iNacMa*  m         *1<  A  < 

^  .^  an  tw-' 
and  outer  i 
with  water  up  •»  a  i, 
inden  which  are  riH|-w 


a  nunberi^  holea  incUned  iowanlly  and  dowNu^ifl 
ty.  The  cumnt  of  water  draws  air  in  at  thi...  jjj 
Dees,  and  carries  it  down  into  the  chamber  ft  below. 
where  it  is  (-omjirrssed.  and,  separating  from  the 
water,  riaea  into  a  trunk  on  the  upper  patt  of  the 
chamber,  whence  it  ia  coiiJueted  by  a  pipe  to  the 
forge.  The  wittT  daabea  upon  a  table  c  in  the  cham- 
ber, which  assists  in  the  separation  of  the  air,  and 
then  cicapea  by  a  trap  beneath  the  water-level.  The 
force  of  the  blant  Is  mvportionate  to  the  Totnnis  and 
fall  of  the  water,  and  is  regulated  by  a  aluice. 
Thirion's  hydraulic  preasiue-blower  ta  taimed  by 

nr  711 


spac«  by  a  driven  pulley  and 
TTgulstor  comprian  an  an"" 
an  interior  cyhader  F.     '.     ■  ■ 
tially  filled  with  water, 
motion  therein,  limited  ^, 
pended  from  the  ahaft  /. 

The  upward  moTaMnt  d 
air  through  the  tilm  b,  . 
downward  morement  thro 
enlarged  portion  of 

S Under  /  of  the 
le  weight  of        ^ 
central  tube  f,  ■ 
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BLOWING-MACHINE. 


UttBt-pipe  Of  under  an  amount  of  pressure  regulated 
liy  weignts  in  the  scale-pan  /  lixed  on  the  top  of  the 
guide-rod  of  the  cylinder. 

Stortevant's   blower  has   spoked   wheels,  having 
oonical  annular  disks  mountea  on  an  axis  driven  by 
two  belts  to  prevent  tendency  to  wabbling.     The  air 
enters  between  the  spokes  around  the  axis,  and  is 
driven  forcibly  by  the  curved  floats  which  span  the 
space  between  the  annular  disks,  being  discharged 
into  the  peripheral  receiving-chamber  A^  whence  it 
reaches  the  horizontal  eduction-pipe  shown   in   the 
lower  part  of  the  figure.     Within  each  of  the  band- 
pulleys  is  an  oil-collector  H,  which  intercepts  super- 
fluous oil  and  conducts  it  to  the  oil-chamber  /,  whence 
it  may  be  dmwn  by  a  faucet.     The  shaft  C  is  sup- 
ported in  tubular  bearings  at  E  E,  sustained  in  brack- 
ets by  means  of  ball-joints  /,  whereby  the  bearings 
are   able   to  accommodate  themselves  to  the  shaft 
while  in  revolution.     The  oilers  y  for  the  journal  of 
the   shaft  C  are  near  the  end,  and   have  dripping 
wicks  which  feed  the  lubricant  in  regular  quantity  ; 
the  oil-collectors  H  intercepting  any  superauity,  as 
already  stated.     The  set  screws  g  /  afford  means  for 
ft<ynsting  the  shaft  C  lengthwise,  so  as  to  bring  the 
wheel  to  its  proper  position  in  the  case. 

Another  form  of  blower,  if  the  term  be  admissible, 
is  a  steam-jet,  which  induces  a  current  by  produ- 
cing a  partial  vacuum.     It  is  used  in  providing  the 
▼acuum  in  front  of  the  traveling-carriage  of  a  pneu- 
matic tube,  a  jet  of  steam  issuing  from  an  annular  noz- 
zle concentric  with  that  end  of  the  tube  toward  which 
the  carriage  is  moving.     The  steam  or  vapor  carries 
along  with  it  a  current  of 
air  which  is  drawn  from 
the  tube.     It  is  more  cor- 
rect to  call  this  a  substi- 
tute for  the  blower. 

The  steam  -jet  for  the 
ventilation  of  mines  was 
used  long  ago,  and  then 
abandoned.  It  has  since 
been  tried  very  success- 
fully at  a  colliery  at  Old- 
ham, England,  in  which 
the  satisfactory  flow  of  near- 
ly 28,000  cubic  feet  of  air 
per  minute  was  obtained. 
2.  An  iron  plate  tem- 
porarily placed  in  front 
of  an  open  fire,  to  urge 
the  combustion. 

8.  A  machine  for  sepa- 
rating the  hair  from  the 
fur  fibers.  See  Blowing- 
machine. 

"BlovT'ex  and  Spread'er.  {CoUon-Manufa^cture.) 
A  machine  for  spreading  cotton  into  a  lap,  the  ac- 
tion of  beaters  and  blower  being  conjoined  for  the 
purpose.     See  Cotton-cleaning  Machine. 

BlOTTV-gon.  Used  by  the  Barbados  Indians  of 
Brazil  and  other  aborigines  of  South  America.  A 
similar  contrivance  is  employed  by  some  of  the  Ma- 
lays, by  whom  it  is  called  "sumpitan."  The 
arrows  are  about  fifty  inches  long,  made  of  a  yellow 
reed  and  tipped  with  hard  wood,  which  has  a  spike 
of  cocourite  wood  poisoned.  The  spike  is  cut  naif 
through,  so  as  to  break  off  in  the  wound,  that 
the  arrow-shaft  may  drop  and  be  recovered.  See 
Air-gun. 

Blow'ing-oyrin-der.  (Fneumatics.)  A  form 
of  blawiTig-engine. 

Smeaton  introduced  the  blowing-cylinders  at  the 
Carron  iron-works,  and  by  the  power  and  volume  of 
blast  made  effective  the  earnest  and  repeated  attempts 


of  the  English  to  smelt  iron  by  the  use  of  the  coke 
of  pit-coal.  This  was  in  1760,  and  utilized  the  in- 
vention of  Abraham  Darby,  of  Colebrookdale,  in 
1785. 

Blow'ing-en'gine.  Properly,  one  applied  to 
the  duty  of  driving  a  blower  ;  sometimes  it  is  in- 
tended to  mean  a  machine  by  which  an  artificial 
di-aft  by  plenum  is  obtained.  For  such,  see 
Blower. 

Blow'ing-fiir'nace.  (Glass-making.)  A  fur. 
nace  in  which  articles  of  glass  in  process  of  manu- 
facture are  held  to  soften,  when  they  have  lost  theh' 
plasticity  by  cooling. 

Blow'ing-pipe.  {Glass-making.)  The  glass- 
blower's  pipe  ;  hunting-irmi ;  a  pontil. 

Blow'mg-ma-chine^  1.  One  for  creating  an 
artificial  draft  by  forcing  air.     See  Blower. 

2.  {Hat-making.)  A  machine  for  separating  the 
"kemps"  or  hairs  from  the  fur  fibers.  The  fibers 
are  fed  from  an  endless  apron  between  rolls  to  a  re- 
volving picker  in  a  closed  chamber,  which  tosses  the 
mass  upwards  against  a  horizontal  gauze  partition, 
through  which  the  air  escapes,  whence  they  fall  on  to 
a  second  apron,  which  carries  them  to  a  second  cham- 
ber, where  this  operation  is  repeated.  The  coarse 
and  heavier  hairs  fall  by  their  gravity  into  boxes  in 
the  bottom  of  the  chamber.  The  operation  twice  or 
thrice  repeated  completes  the  separation,  when  the 
fur  is  ready  for  the  forming-macnine  which  makes 
the  bat  for  felting. 

Fig.  734  represents  the  ordinary  fur  blowing-ma- 
chine. 

Fig.  784. 
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&oxoin%-1/buhxiu. 

The  mixed  fur  and  hair  is  placed  on  the  endless 
apron  a,  and  is  fed  into  the  rollers  c  c,  which  feed 
the  rotating-picker  d.  This  separates  it,  and  tosses 
the  mass  up  toward  the  wire-gauze  screen  c,  which 
allows  the  air  to  escape,  and  causes  the  mass  to  fall 
on  the  second  endless  apron  (/,  which  carries  it  into 
the  second  apartment.  While  the  disintegrated 
mass  of  fur  has  thus  been  passing  through  the  first 
apartment,  the  heaviest  and  coarsest  hairs  and  the 
(lust  have  by  reason  of  their  weight  fallen  into  the 
boxes  h  %. 

The  niass,  on  passing  into  the  second  apartment, 
is  treated  in  a  precisely  similar  way,  and  is  usually 
conducted  from  thence  into  a  third  apartment,  where 
it  is  operated  on  in  the  same  way,  and  finally  de- 
livered in  a  fit  state  for  manufacture. 

3.  ( CoUon-Manufajdurc.)  A  part  of  the  batting- 
machine,  or  a  machine  in  which  cotton  loosened  by 
willowing  and  scutching,  one  or  both,  is  subjected  to 
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BLOW-PIPE. 


ii  draft  of  air  occasioned  by  a  fan,  which  removes 
the  dust  and  other  light  small  refuse  from  the  fiber. 
See  Battimj-maciunk. 

BloiKr'ing-oSl  [SUam-Enghu.)  The  process 
of  ejecting  tht;  sujier-salted  water  from  the  boiler, 
in  order  to  pn*vent  the  deposition  of  scide  or  salt. 

Blo'w'ing-pot.  {rottt-ri/.)  A  pot  of  colored 
slip  for  the  ornamentation  of  pottery  while  in  the 
lathe.  The  pot  has  a  tul)e,  at  which  the  mouth  of 
the  worknuin  is  placed,  and  a  si>out  like  a  quill,  at 
which  th«»  slip  exuiles  under  the  pressure  of  the 
breath.  The  ware  is  rotated  in  the  lathe,  while 
the  hollows  pn»viously  made  in  the  ware  to  receive 
the  slip  are  thus  filled  uj).  Excess  of  slip  is  removed, 
afker  a  certain  amount  of  drying,  by  a  s^mtula  or 
knife,  known  as  a  tounifutin. 

BloTTV^'ing-throogh.  {St cim- Engine.)  The  pro- 
cess of  clearing  the  engine  of  air  by  blowing  steam 
through  the  cylinder,  valves,  and  cond(;ns<.*r  before 
starting. 

BlOTTv'ing-tube.  (Ghiss-makuig.)  Pontg ;  Pan- 
til.  An  iron  tul>e  from  four  to  live  feet  in  length, 
and  with  a  bore,  according  to  the  character  of  the 
work,  of  from  one  third  to  one  inch  in  diameter.  The 
metalf  as  the  molten  gla<«s  is  called,  is  gathered  on 
the  lai-giir  end,  whit'h  is  thnist  into  the  glass-i>ot, 
and  the  mouth  is  applied  to  the  smaller  end  to  blow 
the  glass,  making  it  hollow  by  a  body  of  air  ;  the 
shape  of  the  object  being  determined  by  swinging, 
by  rolling  on  the  m>irixr,  by  tongs,  and  other  tools. 
See  Glarh-hij)Win<;. 

Blo^77-off  Cock.  {Steam- Engine.)  A  faucet  in 
a  steam-boib-r  for  allowing  a  quantity  of  water  to 
escape,  to  rid  the  boiler  of  mud  ;  or,  in  marine 
engines,  of  a  strong  solution  of  salt. 

BlOTTV-off  Pipe.  {SU'tm- Engine.)  A  jnix*  at 
tlu^  lower  pirt  of  a  st<*am-lK)iler  by  which  sediment  is 
driven  out  (x^casionally. 

Blcw-oVer.  {Ula-vt.)  An  arrangem^^nt  in  blow- 
ing gla.Hs  lx)ttles  or  jars  in  molds  in  which  the  sur- 
plus glass  is  colh?cte<l  in  a  (chamber  above  the  lip  of 
the  vessel  with  but  a  thin  connetrting  portion,  so  that 
the  surplus  is  rea<lily  broken  olT  without  <langer  to 
the  vessel  itself. 

Blavr-pipe.  A  tuln?  through  which  a  current 
of  air  is  force<l,  in  oixler  to  dinvt  a  flame  and  con- 
centrate its  heat  at  a  particular  si)ot. 

The  origin  of  this  instrument  is  unknown,  though 
it  is  undoubtedly  of  very  gn*at  antiquity. 

Among  the  earliest  illustrations  of  metallurgic 
oTK'rations  may  be  cited  the  little  furnace  with 
cheeks  to  j-onei'ntrate  the  heat  upon  the  crucible, 
and  the  lire  urgetl  by  the  blow-pijM'.  There  s<»em3 
to  be  a  puriK>se  to  <lireet  the  flame  \\\x)n  the  cruci- 
ble in  the  manner  o(  a  blow-pine,  f«>r  the  bbist-fur- 
naceand  foot-l)ellows  were  well  Known  at  that  time, 
and  are  shown  in  the  ancient  jiaintings  of  Kounia, 
Thebes. 


ng.  735. 
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The  blow-pipe  is  used  by  goltUmitku,  _ 
and  others,  m  soldering  of  metals^  Aud  In 
blowers  in  sealiDg  ^bsb  tubes. 

It  is  made  of  various  forms  for  special 

Fig.  7S3. 


{ / 

Bon^Pipe  (  Thebfs) 


a.  Common  or  simplest  form  of  blow.pi|w. 

b.  Two-i>art  blow-pipe  having  a  bmb  nor  tW 
small  end,  composed  or  two  hemispheres  in  vkkk 
the  moisture  from  the  breath  is  condenacKl,  sad  vto^ 
may  be  unscrewed  for  convenience  of  carrying  a  ^ 
I>ocket. 

c.  (vahn's  blow-pipe  made  in  four  sepanlle  psb. 

d.  Wollaston's  Llow-pipe  ready  for  use. 

c.  Wollaston's  blow-pipe  with  ita  lover  end  ani 
K'ak  slid  in  for  carriage  in  th(*iiocket. 

/.  Dr.  Black's  Llow-pipe.  The  smaller  end  if  tk 
mouth-piece,  and  the  lar^ger  condenses  the  moiftiR. 

While  the  use  of  the  blow-pipe  dates  from  ditttf 
antiquity,  yet  its  use  in  niinerskwy,  in  deCcrminf 
the  nature  of  the  metals  in  ores,  oates  from  Aatssj 
von  Suab  in  1738,  and  Cronstedt,  20  years  hict 
The  subject  may  be  satisfactorily  pufsoed  in  "  Ite- 
neronthe  Blow-]>ipe,'*  and  bv  consulting  a  Istevak, 
''System  of  Instruction  in  tlie  practical  raeof  tk 
Blow-pijve." 

The  reducing  flame  is  produced  faj  hlovuK  tk 
flame  of  the  lamp  aside  by  a  weak  current  of  svb- 
])inging  on  the  outer  surface,  the  flame  \ma^  M> 
changed  except  in  direction.  Unconsnmed  a  ~ 
at  a  white  heat,  giving  the  yellow  color  to  the: 
aids  in  the  reduction  of  the  substance. 

The  oj'idizing  flame  is  formed  by  ^ 

current  into  the  interior  of  the  flame,  peHcctlM  de 
combust  ion .  The  object,  being  intensely  heslff  mi 
ex]>osed  to  the  surrounding  air,  becomes  «»■  mIS—^ 

In  Fig.  737  is  shown  sn  appantns  chanmg  ds 
air-chamber  by  mechanicsl  mesas  initfd  cim  ds 

breath.     Such  devices  are  now  much  used  \f ' 

ers,  mechanical  dentists,  and  in 
of  analytical  chemistry. 

It  consists  of  a  table  having  a  d 
air  is  forced  by  a  pump  2,  operated  b*  a  tnidb  X 
maintaining  a  continuous  blast  throQ|^  At  fi^  H 
to  which  is  attached  a  flexible  tabc^  caalihvg  At 
llame  of  the  lamp  4,  on  the  table,  to  be  tfovvB  ii 
any  direction. 

The  compound  or  oxyhvdrogen  bUnr-idB^j 

by  Dr.  Robert  Hare,  of'Phibdelphia,  iaAt 
{Kirt  of  the  ]>resent  century,  surpaasc%  in  tht 
Mity  of  the  heat  it  produces,  anythiiw  tittt  ImA 
viously  been  attained.    Thie  flaDM  iaIbiMidlf 


BLOW-PIPE. 


^ac-:^ 


iDg  the  two  Knse9> 
oxygen  ana  hy- 
drogen, from  sep- 


asinglejit.mthe 
projurtion  to  form 
water,  — namely,  2 
volumes  of  hydra- 
gen,  1  of  oxygen, 
— '  tUn  compound 
boiiig  ignited  juat 
beyond  their  point 


of  ir 


Nc 


found  capable  of 
'stitig  the  high 
tempettttura     ob- 
tained    by    thia 
Taili  Blotn-Pipr.  blow-pipe.       Car- 

bonate of  magne- 
aia  is  very  difficult  to  melt,  but  even  this  m  rednwi 
into  gniina  of  enamel  of  sufficient  hanlnesa  to  scratch 
^laa.  Platinum  melts  instantly,  and  gold  in  con- 
tact with  borax  is  entirely  volatilized.     Pure  li-  - 


impounds 
Mt  they  melt.  Quartz  crys- 
tal melU  with  a  Iwautiful 
light;  pieces  of  china-ware 
>ra  fused  into  ciystals, 
Hid  Aiuta  proiluee  traiia- 
pueat  glass.  The  ititen- 
■ity  of  the  lielit  emitted 
in  fusing  pure  lime  caused 
this  invention  to  be  rec- 
ommended  by  Lieutenant 
Druminoml,  of  the  Itritish 
Rngineers,  as  an  illumina- 
tioD   for  lighthot 


ic  of  amethystine  tinge 


BLOW-THKOUGH   VALVE. 


The  airo-hydrogcn  blow-pipe  is  n  moditication  of 
the  oxyhydroffen  blow-pifie  invented  by  Dr.  Hare, 
of  Philadelphia  ;  the  modification  being  the  inven- 
tion of  Count  de  Richmont,  of  France. 

The  elttstic  tube  ft  suiiplies  hydrogen  from  the 
generator,  and  the  pipe  a  supplies  atmospheric  air 
from  the  small  pair  ol  double  bellows  h,  worked  by 
the  foot  of  the  operator  and  compressed  by  a  constant 
weight  ur.  The  two  pi]>cs  meet  at  the  arch  and  pro- 
ceed by  a  third  |)i]ic  c  to  the  small  jet/,  from  whence 
proceeds  the  fiame.  All  the  connections  are  by 
elastic  tubes.  In  using  the  niactiine,  tlie  hydrogen 
is  ignited  and  the  size  of  the  Hame  regulated  by  the 
stop-cock  K ;  the  air  is  then  admitted  through  a' 
until  the  flame  assumes  a  line  pointed  character, 
with  which  the  work  is  united  after  the  general 
manner  of  hlow-pipe  soldering,  except  that  a  atrip 
of  lead  is  used  instead  of  solder,  and  generally  with- 
out any  llux.     See  Bitrkino, 

The  gas.generator  is  charged  through  the  stopper- 
hoie  1  with  curly  shreds  of  sheet  zinc,  and  the  stop- 
per replaced.     The  pipe  of  communicatioD  between 


!  knc 


i  the 


Drununond  light.  Dr. 
Han  used  an  instrument 
terminatinK  in  lifteeii  jet 
pipes  of  platinum.  These 
were  adjusted  so  as  to  pa-sa 
through  a  vessel  Hlled 
with  ice  or  snow,  to  i>tv- 
T«nt  the  ga.ses  becoming 
heated,  and  obviate  the 
diuiger  of  an  explosion  by 

a  retrocession  of  the  flame  into  ft  single  pipe.  Dr. 
Clarke,  of  Cambiidge,  England,  inclosed  in  the  pipe 
containing  the  two  gasea  a  great  number  of  layera 
of  fine  wire  gsiue,  to  prevent  explosion  ;  though  bis 
ezperimeDts  were  successful  in  a  scicntitiu  view,  the 
apparatus  proved  too  dangerous  for 
Ooldsworthy  Gurney  contrived  a 
which  the  gases  were  forced  from  their 
through  a  tube  to  the  bottom  of  a  chamber  contain- 
ing water,  the  gaa  rising  through  the  water  and  pass- 
ing immediately  to  the  burner;  a  stiff  |)asteboard 
cap  closely  covered  the  reservoir,  sufficiently  strong 
to  retain  the  gaa,  which,  in  case  of  an  explosion, 
would  be  easily  thrown  olf,  and  retroccsaion  of  the 
flame  into  the  gos-cliamber  prevcnti^d  by  the  volume 
of  water.  A  bottle  or  flask  half  filled  with  mercury 
'  y  leaden  tubes  be- 


a  Woulfs  bottle,  has  also  been  use<l  to  pri 
plosion.  The  gaa  rises  in  bubbles  through  the  con- 
tents of  the  bottle  or  flask,  and  in  case  of  an  explo- 
sion retrocession  of  flame  is  prevented,  either  by  the 
.  mercury  being  driven  into  the  -jiipe.  forming  a  me- 
chanical obstruction,  or  in  case  of  an  explosion  on 
the  surface  o(  the  turpentinv,  n  non-explosive  coni- 


the  nprier  and  lower  chambers  being  [dugged  or 
closed  by  a  leaden  stop-cock,  the  upper  chamber  is 
charced  with  dilute  sulphuric  acid  (1  acid,  6  water). 
As  the  acidulated  water  reaches  the  zinc,  hydrogen 
gaa  is  evolved  by  the  deroni]ioGitton  of  the  water, 
and  passes  off  by  cocka  4  and  ft'.  When  the  out- 
How  ceases  by  the  closure  of  cocks  4  and  ft',  gas  gener- 
ated (ills  the  chamber,  and,  invsiiing  on  the  surface  of 
the  lii|uid  in  chamber  1,  drives  it  into  the  upper 
chamber,  so  that  the  evolution  of  gas  is  stopped. 
When  gas  is  withdrawn,  the  li'inid  returns  and  the 

Eroduction  of  gas  is  resumed.  The  generator  cliam- 
frs  aiii  of  lead,  to  preserve  them  fitim  the  action  of 

In  the  oxyhydrogen  blow-pipe,  oxygen  1  volnnie 
and  hydrogen  2  valnmes  arc  united  in  proportions 
to  constitute  water.  In  the  airo ■hydrogen  Uow- 
pipe  the  same  gases  are  in  the  same  proportions,  but 
the  oxygen  is,  so  to  speak,  diluted  by  four  times  its 
bulk  of  nitrogen. 

Bloir-tlirongh  Valve.  {Steam- Engine.)  A 
valve  I'ominandiiig  the  opening  through  which  boiler- 
sieani  is  admitted  to  a  con<lenhing  steam-engine 
to  bloir  through  and  cxjHtl  air  and  condensed  water, 
which  dejmrt  through  the  way  of  the  saifiiag-valve. 


Thb  !■  Ilw  Am  vpmtioB  In  ilMtiaft  «n  engiu  of  i  Iodc  Uvla  ihKflA  Uk»  » 
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into  opanUoil  to  roiidraw  thr  Tmporotu  nmtFiiti  of '  irirldn).    Tl 


Blbw-tube. 


Th- 


le  uuteiU 


foUi  to  blow  u)d  lorm  it  into  Um  dcared  itiape.  A 
^oaly.    (Fr.  yo»fU.) 

S.  A  tube  thrnogti  which  arrowi  uv  driven  bj  the 
bmth.     8m  Rlow-oiih  ,'  Air-oitn. 

Blow~apV»n.  (Siitw-Maekiiifry.)  A  pan  mod 
in  dimlrins  nw  tagti  prepuvtory  to  the  proceu  of 
raftDing.  Aeua  ii  introdncMl  by  meuu  of  pipe* 
ooUeil  round  within  the  reaaeU  to  diMoIre  Uu  ju- 
Cir,  which  Ihrace  become*  •  dark,  thick,  riacoui 
uqnid  ;  B  inull  portion  of  lime-watar  it  adDuEtttl  to 
tbfl  lOgKr.  and  conitant  lUmng  with  ions  ilender 
rod*  Msitti  the  proceet  of  liqaefactton.  The  blow- 
up p»ns  tn  genenllyreotangnlar,  4  or  7  feet  long, 
S  or  i  feet  wid^  end  8  fiwt  deep,  with  perfonted 
copper  pipe)  near  the  bottom,  thongh  tlie  holfli  of 
which  steam  ii  blown  into  the  engar. 

Btow-walwa.  (SUani-BiigiM.)  The  nlrs  by 
which  tlu  air  expelled  fram  tbe  CTlinder  eacapte 
horn  tiM  oonderuer  on  the  downward  itroke  of  the 
niitoa  when  a  ateam-engine  ia  firat  wt  in  motion. 
The  nifling-BjiBi. 

Bloblter-cay.  i.VaiUicil.)  A  rope  itretched 
between   the   miinmut  and   foreman   heada,   and 


Blnb^tr-apadOL  iyauliealA  A  Iteeo-edged, 
■pada-like  knira.  attached  to  a  pole.  Hied  kj  whale- 
men in  remorin;;  the  laver  of  Ikt  or  UnblMr  wliich 
encaaea  the  boJj  of  ■  whale. 

Tlwicarca«,>trippedor  the  blubber,  ia  called 

Bltitt-U^t   A  sgnal  light  bunung  with 
bln»  color. 

Blnc-Ughte  are  nude  of  a  composition  at  9  Ibe.  10 
01.  mltpeter,  a  Ihj.  S}  oi,  lulnhur,  II  oi.  red  orpi- 
ment.  The  miteriiU  are  well  pulTcriied  and  thor- 
oughly  iacorjioraled,  and  a  lulBcient  quantity 
for  B  charge  U  presaed  into  a  haolaphericat  cup  of 
•easoned  wood,  having  a  handle  about  ten  inches 
long.  These  cups  are  corered  with  cartridge-paper 
pa^d  over  the  mouth,  and  are  primed  witS  quick- 
match.  When  lightni.  they  are  held  by  the  handle 
until  the  fompixition  bams  out. 

BloA-mefal.  [Vel^lurm.)  One  condition  of 
copper  in  course  of  refining.  The  nama  eoam-meiai, 
jiiu  or  itut  melal,  eoarte  copper,  and  rtm-eopper  oc- 
cur in  that  order.     See  Coprita. 

Blnlnt  1.  {VeM-mortiiig.)  The  procea  of 
halting  etiwl  until   it  anumes  a  blue  color.     See 

.   {Djfring.'l      Coloring  goods  by  a   nlution   of 


v<*  very  hard  manual  labor. 
Blank.    {Fabric.)    A  beai 
Bltmt-fil«.    A  file  which 
I  It  U  a  grade  between  the 
'  paralUl  file*. 

Bltmt-^ook.      (Surfny.)     ^ 

for  withdrawing  the  fntui  wuhoat  ] 

ing. 

Blni 


digo. 

Blnn'dw-btu.     A  short  gun  with 

of  balb  and  ■!< 


Ia(ge  bore, 
times,  the  aan 


for  carrj'ing  a  large  chai 

need  at  close  qoartars.      fn  formi _.  ..__ 

body  of  troops  seem  to  hare  been  amteil  part  with 
carbines  and  part  with  blonJerbnsaes  (Dutch,  doi- 
dtrbia,  thnnder-gan).  It  is  now  disused,  and  we 
seldom  hear  of  it  except  in  accounts  of  old  houses 
and  mansions  where  it  is  provided  against  burglars. 
This  ia  a  mere  rrmiuiscence,  and  has  no  practical 
bearing  upon  the  modem  armorer's  art. 

Blo&glng.     (PolUry.)     The   process  of  mixing 
clayi  for  thn  manufactute  of  porcelain.      The  proper 
of  the  clays  and  the  needful  quantity  of 
night  in  a  trough  about  3t 
are  intimatelr  mixed 
n  jriiiH^),  which  to  « 


proportioi 


BomA  1.  (tf.v..  nwjL<>..j  ,  «.  Ammwijkmi 
of  wooil,  rvlatively  liiuoJ,  Uuif^  and  Ihtai,  •sovftgl 
1}  inches  In  width  tml  l<4a  than  U  tnehM  In  iMfc  .* 
ness.  The  term  ^iLilUproim' 
thicker  than  beanti,  lltmuch  th 
used  indisrrimiDalf'lY.  VThal  in  ship* 
are  called  plsnk,  muhM  in  honM-n 
u>me  under  the  deuioninnt 

Acconling  to  thr  llnti.l 
nine  inches  in  brea-ltli  an 
of  greater  width  I'^niij- 

S.  A  rived  slab  (.r»<--l;  ■*.  a 

The  following  letii»  nblatn  .  - 

FtaUter-tdged :  fjue  edge  thinner  tloa  lh>  ■■ 

Lilted ;  the  aap-irood  rrniirvnd 

Bdgt-Aot ;  the  »>l|]r  plantd. 

Wrought  :  plau-d  un  tlta  Mda 

Matdud;  tongnr'-l  and  irrotn* 

JoitUed ;  linedaml  n 
gether  correctly. 

8.  A  flat  [dece  of  pUnk  oi 


"Igr-ptaniid  •■  M  la  t^m  k 


cylindT  fonnni  by  the 
oupiurtlng-bnard  M 


■UA.iM 


the  gun 

Folloic-board  ; 
tern  lies  in  molding. 

MMing-board :  Jl-uih*,rd  m  wliieh  |b  kW  M| 
placed  in  sand-mol'liiig. 

Dtadhtad    loard.    oiiruM ■  itmri, 
malding-mU  board,    sii'  ilao  nsnl  in 

3.  {I-a^.)  A  Ihl'-k  iB|>rT.  vanipQ«4  U  —ii)> 
layers  pasted  togetW  ^  puVrhMnt  nMVMvMH 
ous  terms  emploveil  li.  >'t|imB  dl"       *       "   ' 

a.  CanUmni  IS  iiisclu  of  thivkl 
moD  paper  pasted  tu^-rllrT, 
for  surfaces. 

b.  BriMel-board  ]i»  line  japar 

c.  ifill- 
gloaay  surface  prodni'rd  \nr  hsavy  . 

d.  EnanuUd-toa  "I  111**  •■•mttUf'J  H 
other  pigment. 

e.  Olaxed  board  >in>i  i  uniiajth  gla^td  m 
/.  Tar-board  is  iii.iilv  U  jniik  snd  Ton. 
g,    StrBK-board    i<    n   fvl   poonr  quality  1hA>4' 

etraw-paper. 

k.   Pmring-board' .    <  >-ry  lianl  um]  ^ 
dered   boards,    betv^i-'ii    "Im-h   printftl 

i.  (Bootbatding.)    a.  A  flat  alah  ■<  « 
bookbindeia.     They  are  known  by  ■ 
their  purpoae;   aai.    Iiarking,   \     -' 
gilding  boards,  ete. 

b.  ^steboaid  dd'-i  r,ir  U»h<L 

i.  A  level  lahla  ur  |>lalt>>nn  oo 


BOABD-CUTTING  KKIFE.  3] 

lyed  ;  u,  chess,  checker,  baekgammoD,  cribboge 


&&' 


Board- cnttiiig  Knife.  [Bookbinding.)  A 
hinged  knife  a  with  a  counter- weight  e,  and  a  treadle 
i  to  Msut  in  nuking  the  cut.     tHc  board  or  pile  of 


1  BOAT. 

motion,  u^iutabte  in  extent,  upon  the  lower  loU  S, 
The  upper  and  lower  roll  respectiTsly  are  moTed  a 
certain  distance  at  each  rotation  of  the  drive-wheel 
by  the  ratchets  Kand  R  respectively.  The  rocipro- 
cation  of  the  upper  roll  is  by  means  of  the  lever  O, 
atUustable  pivot-tiox  H,  and  pitman  /. 

In  Fig.  711  is  a  simpler  torm   of  boarding  and 


ia  laid  upon  the  table  and  pushed  up  against 

IS  gage,  which  is  set  for  the  width  of  the  pieces  to 

Board'in^  (Ltather.)  The  process  of  rubbing 
laather  with  a  board  to  rauetbe  ^rain  after  it  has 
been  shared,  daubed,  and  dried. 

Board'iiig-gagtL  (Carpcnlry.)  A  graduated 
■ciibing-tool  used  aa  a  mffltaurer  of  width  and  dis- 
tance in  weather-lioarditig  sides  of  housca. 

BoBxd'iiig-JoiatH.  {Carpentry.)  Joists  in  naked 
flooring  to  whicb  the  boards  are  fixed. 

Board'log-nM'Clilae'.  In  Fig.  7^0  is  shown 
a  machine  in  which  the  leather  is  curried  between 


fo  endless  aprons  rs,  which  revolve  intermittingly 
■  to  feed  in  the  leather  occasionally,  while  nt  the 
e  time  the  upper  apron  T  has  a  reciprocating 


graining  machine,  in  which  a  spriog-pad  is  ncipro- 
cated  over  a  spring-bed. 

Board'iog-^at'tlnfr  (Nautical.)  Strong  net- 
tings of  cords,  to  prevent  boarding  of  a  snip  in 
battle. 

Boudtn^plke.  (A'au/ieal,)  A  pike  used  on 
shipboard  to  repel  boatdeiB. 

Ship-apeors  or  boarding-pikes  are  represented  in 
the  sea-liglit  at  Medinet  Aboo,  in  Egypt. 

Board-rack-  (Printing.)  Side  boards  with  cleats 
to  bold  shelves  for  standing  matter. 

Boast'er.  (Maamiy.)  A  stone-mason's  chisel, 
having  an  edge  two  inches  wide.  Used  in  dressing 
down  the  surface  of  stone.  It  is  intemiediate  in 
width  between  the  incA-fooi  and  the  iroad  looi,  which 
are  respectively  1  inch  and  3J  inches  wide. 

Boaaflng.  1.  (Miutmrj/.]  Dressing  off  the  snr- 
Tace  of  stone  with  a  broad  chisel  and  nullet. 

2.   (SculpluTt  and  Carviiiy.)     The  roughing  out 
of  an  ornament,  giving 
the  general  contour  pre-  rig-  7*3. 

vious  to  the  commence- 
ment of  the  raffles  and 
other  deUils. 

Boasfing-chlfl'dl, 

A   steel   chisel   with 

fine  broad  edge,  used 

by  marble  -  work  B(«  for 

dressing  stone  to  a 

nearly  smooth  sur- 
face preliminary  to  the 
use  of  the  broad-lool. 
Forms  adapted  to  vari- 
ous kinds  of  work  are  shown  ii 

Boat.     A  small  water-craft. 

Boats  were  one  of  the  earliest  devices  of  nature  to 
enable  some  of  the  denizens  of  the  ancient  deep  to 
maintain  themselvea  with  eaae  upon  the  surface  of 
tlic  waters,  which  their  physical  structure  rendered 
them  ill  quali5ed  to  do  without  on  extraneous 
support. 

Such  were  the  numerous  cepbalopod  moUusks,  as 
the  ammonites,  the  ortboceiatitcs,  and  other  varieties 
having  chambered  shells,  which  llouriahed  in  the  wa- 
ters of  the  ancient  world,  and  at  a  later  epoch  the 
nautili,  species  of  which  still  inhabit  our  wanner 
seas.  Nor  are  contrivances  of  tliis  kind  confined 
alone  to  e^iiatences  designed  to  permanently  inhabit 
the  waters  ;  a  similar  provision  is  made  for  the  tem- 
porary support  6{  some  insects  whose  larve  attain 
their  development  in  water,  as  the  gnat  tribe,  includ- 
ing that  peculiarly  social  and  familiiir  insect,  the 


■i  Fig.  7*2. 


inwiqiiito,  whose  tender  naad  for  tlie  human  nice 
iaio  touvhingly  manifuslciT  and  Inuilljr  [  roilBinied 
"  A  beast  rBliiiliu'  to  man  and  signifying — love 

The  lout  fonni^d  by  thi;  fvmatc  gnat  coniusts  of 
from  HO  to  3S0  vgf^,  and  tliougli  each  18  heav) 
riiouffli  of  itadf  tu  HJnk  in  vutur,  ihr  wh>le  struc 
ture  IH  nt-rfrutlv  Imuvuut.  Tliongli  I  otlon  it  iieTir 
lillx  with  wuK-r,  lu  till!  Hiirnu'i!  Iiuaui  rt  inni>e1Ient 
u.'Uaii.  TJiis  little  craft  Una  lnvn  lik  n  ^i  to  a  ni  r 
wliiTry,  beinK  Htian>>  ^>ii^  f"'^'  »■■*!  uft  u>nitz  be 
liivi,  eoncave  aliovf,  and  ulwayii  Hoatii  ^  ketl  donm 

The  cano~  was  [irabably  tliu  lir^C  form  of  boat  winch 
Mii-ci-nl»l  tlie  simple  lalt,  wlik'h  had  au^  pliiated  the 
humble  log  upon  wliich  mtn  Hrst  cntrusled  himself 
U|Kin  tliii  waters,  it  vcan  luutih  easier  to  iiartialljr 
burn  out  a  1ui;({h  log,  unit  tliu-ii  linisli  the  worV  with  a 
pointed  Htoiie,  than  to  connmet  in  any  other  way 
with  nimilar  tuoU,  a  veuvl  uombiiiin;;  eijual  conrcn 
ienw  and  ayevd,  and  u^.'i-Drdiii^Iy  we  tind  the  canoe 
thus  construvttil  among  most  pniiiitii    nations. 

The  •iiiioe  was  the  onliiiaiv  form  of  boat  in  the 
Xew  World  when  dlsuuveredby  l^lui  il  is  Dnnn); 
hii  fourth  vuya^  he  lan<t<'d  on  oni;  of  the  6uani\]u 
Islands,  and  wa«  vi^utrd  by  a  large  trading-canuc  re- 
markable for  ila  eiie  atid  freight.  It  was  eight  feut 
wide,  but  fomietl  of  a  single  tree.  An  awning  in- 
uloMII  a  ctibiu  occupied  by  the  wives  anil  children  of 
the  cai;i<(iie,  and  It  whs  pru|)etleil  by  twentv-fivu 
rowerij.  It  was  supposed  tu  have  conid  fnna  Yuca- 
tan, forty  imles  distant.  Thi-  voyagi^rs  were  clothed 
with  iMtton  inantl<-s  ;  thi^ir  brirad  was  made  of  Indian 
com,  and  tlii-y  hail  a  beiir  cm  board  inadeof  the  saino 
grain.  They  hail  also  copper  bells  plates,  and  hatch- 
etx  as  freislit. 

The  eiidiiranci!  and  sea-goinjc  qualities  of  somo 
boats  of  this  description  am  almost  iilcpedible  ;  those 
of  the  South  8ea  islanders  and  of  the  inliabitants  of 
tlie  northwe^  euait  of  Aineriea  often  make  voy- 
agi>s  of  hundre>Li  of  miles,  the  latter  in  an  inelpment 
and  temiHMtuous  ocean  ;  instinees  are  known  of  llio 
?louth  Sea  Island  uatioi'ii,  accidentally  blown  olT  from 
th<-ir  own  island,  keeping  afloat  tor  mouths  and 
drifting  hundreds  of  leagues. 

A  farther  advance  eon^istcd  in  the  employment  of 
some  pliable  sulnCauce.a-thide^  or  birch -bark,  sewiito- 
gi'tlier,  where  the  proju'r  inaterliis  could  be  procured. 

Ulvsaes,  the  hero,  mTule  his  own  boat. 

"  The  boats  which  eotne  down  the  river  [Eiiphiati^s] 
10  Babylon  are  circular,  and  made  of  akiiu.  Tliu 
fmmes,  which  are  of  willow,  an!  cut  in  the  country  of 
the  AniK'nians,  aliove  .Assyria,  and  on  Uiine,  which 
serve  fw  linlU,  acoveriiigof  skins  i*  streteheii  out- 
side, and  thiia  the  IhkiIs  «^■  made  without  either  stem 
or  stern,  quite  round  like  a  shield."  —  Hekouotl's, 
I.  103. 

The  moilem  hmili  of  the  Knphrales  are  of  closely 
wovim  willow  |>ayeil  with  liitumeii. 

For  uapability  of  liviujt  in  a  hi-avy  sea  or  landing 
in  a  heavy  surf,  no  luiat  coastrnet<-d  ean  t'oin|K(ri> 
with  the  catamaran  (which  si-e),  a  simple  raft  fi>niH-d 
ofthmor  more  ]off  of  liglit  wuwl,  runnreteil  tu- 
jtether  by  wowlen  rroiis-tieH,  nml  having  a  diglitly 
elevatinl  |dal(<>nn  for  its  un-n|iant«  tu  sit  on  ;  these 
are  in  eoinmim  uw  on  the  ixiaats  of  Iliniloslan  and 
South  America,  esneeinlly  for  lauilitiggiioilsanil  jus- 
tmK>-r*  through  a  heavy  surf,  whiidi  tbey  do  in  wife- 
ty,  whi-n  a  eommiin  sill])'*  boat  would  he  almost  iti- 
■tanlly  dasheil  lo  ]iie<-Ri. 

Boats  huilt  of  )>oanU  or  plankK  bi'hig,  in  civilized 
<»nu tries,  of  easier  and  ehi-ajier const nic lion  tlialiany 
others,  and  corobiiijtift  great  ■trength  with  lightness 
and  facility  of  re|Hur,  un-  MPiierally  employed  for 
iMist  (Hir^ioses,  Ihough  of  lule  years  lioats  made  of 
-'otrugaLed  idieel-tnrtal  have  come  into  use  to  a  con- 


brvien  porta,  rendcnlk^ 
n  that  reanect,  thourii  when  JtM^ 
e  little  liable  to  aoctdent.     Sec  Iin- 


objectionable  ir 
made  they  a~~ 

HOAT, 

Paper  boats  are  made  by  fitting  ahecta  the  kaciL 
of  the  boat  over  a  model  of  the  exact  fonn  ;  ucta- 
sivc  sheets,  breaking  joint,  are  laid  on  ditharm  d 
vamish  between  each.  Model  and  paper  eDVrk|r 
are  removed  to  a  drying-room,  and  then  ytjei  ■iil 
boiled  oil  and  luipentiae,  and  then  with  atwllac  m- 
niah.  The  thell  u  then  fitted  with  an  inner  (naie. 
Eliwarta,  and  the  usual  anpendagea. 

Ship's  boats  are  named  accanmig  to  tlidr  nat  sr 
the  nature  of  their  duty.    They  are  knmm  ai  — 
Launch, 


Cwrel-bnilL 


I»iig-boKt, 


le  also  known  by  thdr  tmrytwe  «r  iX* : 


Canal-boat, 

l)isi>atch-t>oat. 

Ferry-boat, 

lu-boat, 

EJfe-lKMt, 

Pack  el -boat, 

Piiasagi'-boat, 

Pilot-boat, 

Also  by  specific  l 
Balean, 


tTiil-boat, 
Folding- boat, 
(iundola, 
most  of  which  a 


Snag-boat, 
Stone-boat, 
Submarine-boat, 


Tug-boat, 
Wbal»-hat,  cte. 


Keel, 

Hetallic-boat, 

Pnnt, 

Scow, 

Secttonal-bcMt 

Skiff, 

Steam-boat, 

Wheny,  etc. 


BOAT-BRIDGE. 


BcMt-btldM.  A  boat-bridge  coiiaists  of  a  tiBck 
laid  OD  a  number  of  boats  anijhareil  I'nralUl  in  the 
stnam,  orinoored  to  ropes  or  chains  which  pasa  from 
b«nk  to  bank. 

The  bridge  thrown  across  the  Hellespont  by  Xi-ries 
when  he  ioFaded  Greece,  480  B.  c,  had  a  length  of 
600  pace^  and  n'as  supported  on  ships  usiA  as  /mii- 
totu.  Suspension  uabtca  of  flux  and  biblos  united 
the  ships,  tntnsverw!  bvanis  were  laid  on  the  cables  ; 
the  beams  supported  plank  and  earth,  anrl  the  army 
marched  across,  bag  and  bagga^. 

Haoy  years  after,  then!  apjieara  to  have  been  a 
more  permanent  construction  of  this  nature  in  the 
iUDe  vicinity. 

"  At  Abydos  is  the  Zeugma  [or  Junction],  a  bridge 
of  boats  which  could  be  uniixed  at  pleasure  for  the 
pusnge  of  vessels,"  —  Stkabd. 

C]m)s,  aeconling  to  Xeriophon,  crossed  the  Mean- 
der on  a  bridge  supported  by  seven  boats. 

Bridges  of  boats  were  in  general  vise  in  the  Middle 
Ages,  and  are  still  used  on  the  Continent  of  Europe. 
One  at  Strasbourg  is  1,300  feet  long,  and  tliere  is 
another  at  Cologne.  One  across  the  Seine  at  Rouen 
w*s  constructed  by  Nicolas  in  1700. 

Boat-bridges,  in  a  military  point  of  view,  are 
classed  as  ])on ton-bridges,  the  pontons  or  bateaux 
and  the  road-bed  being  ti'aneported  on  wagons  with 


lo  BOAT-DETACHING  HOOK. 

the  army,  and  thrown  across  streams  as  necessity 
may  occur.  The  bateaux  are  moored  to  ropes  se- 
cured to  trees  or  other  safe  objects  on  the  respective 
sides  of  the  river.     See  Pokton-bhidce. 

Boat-cai.  A  car  adapted  fur  transporting  boats 
up  and  it  own  inclined  planes. 

The  Moriis  and  Essex  Canal  in  the  State  of  New 
Jersey  leads  from  Jei-sey  City,  on  the  Hudson,  to  Eas- 
ton,  on  tiie  Delaware,  and  connects  these  two  rivers. 
The  breadth  at  the  water-line  is  32,  and  at  the  bottom 
16  feet,  and  the  depth  is  i  feet.  It  is  101  miles  in 
Icnjcth,  and  is  said  lo  have  cost  $3,000,000.  It  is  p- 
culiar  as  being  the  only  canal  in  America  in  which 
the  boats  are  nujved  from  dilferent  levels  by  means  of 
inclineil  planes  instead  of  locks.  The  whole  rise  and 
tall  on  the  Morris  Canal  U  1,557  feet,  of  which  223  feet 
are  overcome  by  locks,  and  the  remaining  1,334  feet 
by  means  of  23  inclined  planes,  having  su  average  lift 
uf  58  feet  each.  The  boats  which  navigate  this  canal 
nre  SJ  feet  in  breadth  of  beam,  from  60  to  80  feet  in 
length,  a[id  from  25  to  30  tons  burden.  The  greatest 
weight  ever  drawn  up  the  planes  is  about  SO  tons. 
The  boat-car  used  on  this  canal  is  shown  in  elevation 
and  plan,  the  boat  being  shown  in  dotted  lines.  It 
consists  of  a  strongly  made  wooden  ciib  or  cradle  a, 
□n  which  the  boat  rests,  supported  on  two  iron  wagons 
running  on  four  wheels,  upon  plate-rails  laid  on  the 


inclined  plnncs,  and  raised  and  lowered  by  meiins 
of  machinery  driven  by  water-wheels.  The  railway  on 
which  the  car  runs  extends  along  the  bottom  of  the 
canal  for  a  short  distance  from  the  lower  extremity  of 
the  plane  ;  when  a  boat  is  to  lie  rwsed,  the  car  is  low- 
ered into  the  water,  and  the  boat,  being  Hosted  over 
it,  is  made  fast  to  the  part  of  the  framework  which 
projects  above  the  gunwale,  as  xhown  in  the  draw- 
ing at  d.  The  machinery  is  then  put  in  motion,  and 
the  car,  bearing  the  boat,  is  drawn  by  a  chain  to  the 
top  of  the  inclined  plane,  at  which  there  is  a  lock 
for  its  reception.  The  lock  is  furnished  with  gates 
at  both  extremities  ;  after  the  car  has  entered  it,  the 
gntes  next  the  top  of  the  inclineil  plane  are  closed, 
and,  those  next  the  canal  being  opened,  the  water 
flows  in  and  floats  the  boat  olT  the  car,  when  she 
proceeds  on  her  way.  Her  place  in  supplied  by  a 
boat  traveling  in  the  opjiosite  direction,  which  en- 
ters the  lock,  and,  the  gates  next  the  canal  being 
closed  and  the  water  run  olf,  F,he  grounds  on  the 
cor.  The  gates  next  the  plane  are  then  0|>ened,  the 
car  is  gently  lowered  to  Kiv  Imttom,  when  it  entere 
the  water,  and  the  boat  is  again  floated. 


Boat-da-taoh'ing 
Hook.  (Kautical.)  One 
ailapted  to  be  suddenly  cast 
loose  when  a  boat  lowered 
from  the  davits  touches  the 
water.  It  is  impoitant  that 
the  hooks  which  engage  the 

SB-bolts,  stem  and  stem 
ould  be  instantly  and 
simultaneously  disengogi  d 
when  the  boat  touches 
water.  This  is  done  by  up- 
setting the  hooks  the  open 
ing  of  idster-hooks,  or  the 
tripping  of  a  trigger 

In  Fig.  745  the  boat  is 
attached  to  the  davit  blocks' 
by  the  hooks  of  pivoted  levers 
connected  togeth  r  so  as  to 
ensure  simultaneous  nlease 
The  Tuvot-supports  of  the 
hook-levers  have  projections  BoaitUiachint  Hoak. 
preventing  release  before  the  hooks  are  turned  np. 
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In  Fig.  746  tlie  incanred  lower  ends  of  the  leren 
form  jawM,  which  Aze  operated  bj  a  t<^e  at  the 

fli.746 


looae.    Ofthii 
74S,  in  which 
engii^^  by  pivvtM 
spectiveij  of  the  boat. 


fig.  Tit. 


DavO-aoek  Hook. 

Upper  ends  of  the  lerers.     Each  half  of  the  hook 
forms  a  moosing  for  the  other. 

In  Fixr.  747  uie  hook  or  link  at  the  end  of  each 
daTit-fail  pastes  nnder  one  branch  of  a  pivoted  arm, 
Uie  other  oranch  of  which  has  a  projectian  held  by 
a  pivoted  catch,  taming  on  a  shaft  running  length- 
wise of  the  boat.  By  turning  a  handle  attached  to 
this  shaft,  the  two  catches  retaining  the  arms  aimul- 

nf.747 


links,  which  are  simultao 
connection  with  a  rotaH 

There  are  vari< 
device. 

In  Fig.  749  the  < 
ner  as  to  swing      cij 
from  the  water,  Mid  w 
horizontal  plane  intern 


tu 


nf.74a 


-  ^ 
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BMi'DtUtehmg  Hook. 

taneously  release  them,  allowing 
them  to  slip  off  the  hooks  or  links 
of  the  davit-falls. 

Boat-hook.    A   pole  whose 
end  is  fumishfti  with  an  iron  having  a  point  and 
a  hook.     It  is  used  for  holding  on  to  a  boat  or  other 
object,  and  is  a  part  of  the  boat's  appurtenances. 

Also  known  as  a  gaff;  tetter;  setting -pole  ;  pole- 
hook;  hit<:her. 

The  contiis  nautarium  of  the  ancients. 

Boat  Zaow'er-ing  and  De-tachlng  Ap-pa- 
ra'taa.  Tho  ordinary  boat  lowering  and  hoisting 
apiMiratus  consists  merely  of  two  falls  passing  through 
double  blocks  and  suspended  from  the  davits.  The 
lower  blocks  hook  into  rings  at  each  end  of  the  boat, 
and  are  unhookeil  by  hand  after  the  boat  is  lowered. 
In  lowering  a  boat  in  a  heavy  sea,  this  arrangement 
is  troublesome  and  inconvenient,  as  a  failure  to  de- 
tach both  hooks  simultaneously  may  lead  to  the 
swamping  of  the  boat.  To  remetly  this,  and  to  ena- 
ble both  ends  of  the  boat  to  be  cast  off  at  one  opera- 
tion, a  number  of  contrivance  have  been  devised. 
These  devices  generally  take  the  form  of  means  for 
casting  loose  the  hooks  fore  and  aft  with  abaolute 
certainty  and  simultaneously.  Sometimes  it  is  a 
rod  which  is  withdrawn  so  as  to  let  the  hooka  fly 


/^ 


Boat'Lowering  Da 

Curved  sections  are  i 
the  davits,  which  ars  1 
that  said  sections  — 

dently  of  the  standa^ua 

The  davits  are  coanw 
to  raise  them  without 
by  the  weight  of  the  bu«k 

Bob.     1.    {MeUa^work\ 
used  in  polishing  the 
of  leather  nearly  an 
bull'fuck.     It  IS] 
and  turned  into  a  u— 

2.  {Horology.)    1 

3.  The  suspended  uui «. 

4.  The  shitting  w 
steelyard. 

5.  (Mining.)    A  ra 
oted  bar  and  dri' 

or  engine-ahaft.     *v 
pended  the  pnmp-iOu, 
weighted  to  balance  the 

6.  {Stsam-.Bngmi.y    m. 
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BOBBIN  AND  FLY  FRAME. 


Fig.  760. 


EngiiU'Bob. 

Bob'bin.  (Sewing- Machine.)  A  small  spool 
adapted  to  receive  thread  and  to  be  applied  within 
a  shuttle. 

^Spinnina.)  A  spool  with  a  head  at  one  or  both 
enos  to  hold  yarn.  It  has  one  head  when  it  serves 
as  a  cop  in  spinning,  as  a  thread-holder  in  shuttles 
of  looms,  and  as  cop  in  warping-machines.  In  spin- 
ning or  warping  it  is  slipped  on  a  spindle  and  re- 
volves therewith,  being  held  thereon  by  a  spring  or 
by  the  tightness  of  its  fit. 

It  has  two  heads  when  used  as  a  spool  for  sewing- 
thread,  as  a  bobbin  for  sewing-machine  shuttles, 
and  sometimes  as  a  warp-holder  in  looms  where  each 
warp  is  independent. 

Tne  Wheeler  and  Wilson  sewing-machine  has  a 
circular  bobbin  of  lenticular  shape,  which  holds  the 
lower  thread,  and  is  dropped  tnrough  the  loop  of 
the  upper  thread,  distended  for  that  purpose  by  the 
rotating  hook. 

Braiding-machine  bobbins  have  two  heads,  the 
upper  one  notched  as  a  ratchet,  to  receive  the  stop- 
pmg-ann  attached  to  the  let-off  mechanism.  Guee- 
haloh's  Patent,  April  13,  1869.  The  bobbin  ro- 
tates freely  on  its  shaft  ;  its  thread  passes  through 
an  eye  in  a  standard  and  one  in  a  tension -weight 
sliding  thereon.  The  stopping-arm  is  attached  to 
a  sleeve  on  the  standard,  and  is  supported  in  the 
ratchet-ooenings  of  the  bobbin-head  until  the  ten- 
sion-weight is  raised  bv  the  thread  to  trip  it  and 
release  the  bobbin,  which  then  rotates  freely  and 
pays  off  the  thread  until  the  slack  allows  the  ten- 
sion-weight to  fall  and  release  the  stopping-arm, 
which  again  engages  with  the  head  of  the  c)obbin. 

Bobbins  are  variously  constructed,  and  of  divers 
materials. 

Materials,  —  clay,  wood,  ivory,  hard  rubber,  por- 
celain, glass,  papier-mach^,  corrugated  metal,  mal- 
leable cast-iron. 

Having  metallic  barrels  and  disks  of  the  same  for 
heads  ;  of  wood  turned  ;  of  cylinders  with  one  head 
each,  and  slipping  one  into  the  other  teh^scopically  ; 
with  paper  bodies  ;  polygonal  prism?  with  buttons 
on  the  ends ;  having  a  number  of  different-sized  cir- 
cumferential grooves. 

Bobl>ln  and  Fly  Frame.  The  ordinary  rov- 
ing-madiine  of  the  cotton  manufacture.  Its  duty  is 
to  draw  and  twist  the  sliver,  and  wind  the  roving  on 
a  bobbin. 

The  bobbins  containing  the  slivers  are  mounted  in 
several  rows  on  a  creel  which  has  skewers  for  their 
reception.  Each  sliver  passes  between  a  pair  of 
guides,  which  give  it  a  horizontal  traversing  motion, 
so  that  it  shall  not  bear  upon  a  constant  part  of  the 
surfaces  of  the  drawing-rollers  between  which  it  next 
passes.  These  drawing-rollers  are  arranged  in  pairs 
(see  Drawing-frame),  and  have  a  relatively  in- 
creasing rate  of  speed,  the  second  revolving  faster 
than  the  first  and  the  third  faster  than  the  second. 
This  proportion  may  be,  say,  first  rollers  1  inch  in 
diameter  and  60  turns  per  minute  ;  delivering  roll- 
ers, li  inches  in  diameter  and  180  turns  per  minute. 
By  this  proportion  the  first  roller  would  deliver  188.4 
inches  per  minute,  while  the  front  or  delivery  pair 


passes  705.5  inches  per  minute,  the  roving  be- 
coming elongated  3f  turns  by  the  operation. 

After  leaving  the  rollers  the  sliver  is  received 
by  the  spindles,  which  are  arranged  in  two  rows 
for  economy  of  room.  The  vertical  spindles  are 
driven  by  bevel-wheels  from  bevel-pinions,  or 
horizontal  shafts  extending  the  whole  length 
of  the  machine.  Supported  upon  each  spindle 
is  a  flyer,  which  has  a  hollow  axis  and  a  hol- 
low ann,  through  both  of  which  the  roving 
passes  in  order  to  reach  the  bobbin,  which  is 
placed  upon  the  spindle,  and  revolves  loosely 
thereon  by  its  own  positive  motion,  derived  from 
bevel-gearing,  shown  beneath  it  in  the  figure.  The 
lower  bevel-gearing  is  for  the  rotation  of  the  spin- 
dle and  flyer,  and  gives  the  twist.  The  upper  bev- 
el-gearing is  for  the  rotation  of  the  bobbin,  and 
winds  the  roving  thereon.  The  flyer  has  one  tubu- 
lar arm  to  lead  the  roving,  and  one  solid  arm  which 
acts  as  a  counterbalance  to  the  former  to  prevent 
agitation  duiing  the  rotation  at  high  speed,  say  1,300 
revolutions  per  minute. 

The  bobbin  has  two  motions,  —  one  around  the 
spindle  on  which  it  is  sleeved,  and  one  up  and  down 
on  the  spindle.  The  former  is  for  the  winding  on  of 
the  roving,  and  the  latter  to  distribute  the  roving 
in  coils  alongside  each  other  along  the  length  of  the 
bobbin. 

There  are  three  inequalities  to  the  motion  of  the 
bobbin, —  one  in  the  rate  of  its  revolution,  another 
in  the  length  of  its  vertical  travei'se,  and  a  third  in 
the  rate  of  its  traverse.  The  inequality  of  rotation 
is  for  the  pui-pose  of  winding  equal  roving  in  equal 
time,  notwithstanding  the  increasing  diameter  of  the 
cop.  The  rate  of  winding  oit  is  of  necessity  equal  to 
the  rate  of  delivery  from  the  front  pair  of  drawing- 
rollers,  and  it  follows  that  the  rate  of  winding  must 
be  uniform.  As  layer  after  layer  of  coils  accumulates 
upon  the  bobbin,  the  latter  receives  a  decrease  of 
speed  exactly  equivalent  to  its  increase  of  diameter. 
This  is  accomplished  by  co/u;-pulleys  by  which  the 
driving-band  is  shifted  to  a  part  of  the  driven-^uWey 
having  a  larger  diameter,  the  band  having  a  constant 
rate.    See  Cone-pulleys. 

The  vertical  motion  of  the  bobbins  is  by  means  of 
raising  and  lowering  the  copping-rail  on  which  the 
whole  row  or  the  tw^o  rows  of  ix»bbins  rest,  sliding 
the  bobbins  up  and  down  on  the  spindles.  The  ine- 
quality of  length  of  vertical  motion  is  for  the  pur- 
pose of  giving  a  gradually  decreasing  length  to  each 
successive  layer  of  coils,  giving  a  conical  end  to  the 
completed  cop,  so  that  each  layer  contains  an  equal 
length  of  roving,  its  diminution  in  length  counter- 
balancing its  increase  in  diameter.  The  inequality 
of  rate  of  vertical  motion  is  to  enable  the  yams  to 
lie  compactly  side  by  side  in  the  coils,  notwithstanding 
the  changes  in  the  rate  of  revolution  due  to  changes 
in  the  diameter  of  the  cop. 

While  the  twist  depends  upon  the  rotation  of  the 
spindle  oxiA  flyer,  the  degree  of  twist  depends  upon 
the  ratio  between  the  delivery  at  the  front  pair  of 
dravrin^ -rollers  and  the  revolutions  of  the  spindle. 
**The  winding  on  of  the  twisted  roving  upon  the 
bobbin  is  effected  by  giving  to  the  bobbin  such  a  ve- 
locity that  the  difference  between  the  motion  of  the 
surface  of  the  bobbin  and  the  motion  of  the  deliver- 
ing end  at  the  arm  of  the  flyer  shall  equal  the  sur- 
face-motion of  the  roller  or  the  supply  of  the  sliver. 
The  spindle  and  bobbin  being  driven  by  different 
movements  and  at  different  rates,  the  winding  is 
effected  either  by  making  the  bobbin  revolve  a  little 
faster  than  the  spindle^  or  the  spindle  faster  than 
the  bobbin.  If,  for  example,  the  bobbin  revolves  50 
times  while  the  spindle  only  revolves  40,  40  turns  of 
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Ui>  liobWii  •rfu  Imvh  iirtthlnii  u>  Jn  witli  th*  « ln<l- 
iU(C!  but  tlwn  an  In  turn*  of  tlm  buhbln  alxiw 
tlraM  <tf  th«  Bjwr,  which  itill  iKifonu  Uiu  winiliiig, 
UcHev  tliB  10  litnu  of  ttic  •jiuullf?  produoa  tn-iit, 
wUk  UiA  to  tanu  of  tha  bobtrin  i-iwlim  1C»  coili  of 
tlui  niTJng  nt"*!  '^  tnnvL"—  Tomlikukx. 

Bobbin  uul  II  IT  (nmM  lun  of  two  kin-U.  aum  ind 
Jim,  or  Jim  m><1  »mU. 

Tfaa  coana,  orjIrA  IdMiii  ttail  Jtf  fntnu  vt*U|H>li 
i<i(im  hom  cans  liUnl  at  the  itnueing-Jratnt  uiil 
(iJMcd  at  llu  back  of  tiu  auictliiir. 

Tlu  /iM,  or  akufuJ.  iaUin  amd  Jli//ramit  >cU  npan 
nvfMjf*^  or  tltMiny  u  tbif  air  altm  calM,  from 
Mtin*  BUM  al  Uwt  llmt  ftsBM  And  jibuml  on  th" 
ibiMr*  or  Ura  nW  pUiml  bvhiHil  th*  roUer-btam. 

Tha  ol)i«cl  of  tlM<  n{«tiliou  u  to  iditain  a  K^wlvr 
irgnti  ot  ibumiiif  utA  IteiM  tluu  could  b«  •«fd;r  Irn- 
fBrtal  at  the  lint  opmtion,  when  tbe  tliter  or  •nrd 
(Hij  b*il  but  littla  RoJwreiwe. 

In  tt»  ontw  hobbtn  and  Kr  ftmrna  It  fi 
ntko  Uw  xplndle  fwToliw  <|uicli'r  tliaa  th"'  bobbin, 
and  In  III"  lioi'  Ivuni  lu  luakv  it  ifit  aluwnr,  Th»  rv- 
lalinnof  tiin«i*«nland  )iivpvr1ioiu  im  wpU  i-xjiiaiiiert 
lij  Dr.  Urn  with  an  rUbunilvnaa  impuiaiblc  aitliixi 
out  liniita. 

In  Iliir  cianr  ninutf.ftunM  the  ■pinitlra  mtkr  on 
•rvngi^  7io  reirolutiaiia  pri  roinata,  tarniilg  otT 
at'h  siiliidiv  WO  InchE*  per  imDut«ar0M{yBtda 


|<rr  hour.  In  th*  An'-  fhuii*  (lirn-  in  inm  ivuUn^ 
■MWiT,  anil  till*  |ir»luo«4  ahinil  iSi  tanU  f*i  bMV. 
lu  the  coatM'  fnUiMi  lliir  ttittr  ia  i:liitigala<d  tram  bar 
to  ait  tiiun,  one  i|uar1cr  of  the  draft  bna(  hilMii^ 
the  fint  and  Hcand  |iain  of  toltm,  and  lb  n«ate- 
ing  tlim  aiunm  between  the  aecmid  utd  <k*  ddin 
i-iy  [aura  (d  rnllen. 

A*  thv  drawtRK-ruIlnn  and  th«  ttrfudla  n>  dHm 
l>y  (uikitlvo  tliuu^  dftimiiiiutlx  mciUiMn  IrhiIIm  t^m 
■haft,  IhF  nutnUir  of  Iwiata  to  an  bKb  of  tkBdm 
ilrlivfteit  from  llir  fmnt  (air  of  dcawing-fdkn  fa 
unifom  after  the  vutk  ia  ataftad.  tniwfjjai  tf  lli 
rate  of  wiuding  on  the  bobbin  vr  ih*  aetad  ^mI 
of  Ih*  machine.     The  rvlatiun  »  a^jiuM^U*  W« 

■tarttnK  by  c>uuij(r«li|«  iparfuf;  Inlfwrainif  hr" 

Ihn  mam  ahaft  and  thi*  xpur-whwla  of  tlm  4ii 
rallen.     If  tlie  drawing- itiUrn  {layoiit  7W(a 
of  aliver  and  the  0<ren  tnak*  I.SUU  irrolMf 
anumnt  of  twiat  wtll  be  nearly  It  to  a    ' 

i*  hot  illtlht,  but  iaojiualio  ibefr^rvHtm 
a  draw  anil  twin!  Ih-Iiik  afU'rwanU  gltva  {l 
KHit  Torina-madiiiu :    the      "  -     •   •- - 

r-ilher  in  ttir  thntUt  or  tl 
the  yarn  i*  tiniaht*!. 

For  tbe  adJnaUiirnt  of  diffmnt  digw  of  t«lri 
dtObn-nt  rmna  »  dilCocntial  cnariM  h  Mai-  I 
&jCAnos.At  Oux. 

B,  main  ahslt,  drlTMi  bgr  •  htnd  fnwi  ito  ■ 


2,  >.  S. 

f  F,  bm^liotitntilnlihaftlitflaw  the  hnini/,drlT«ii 
by  gnuing  from  the  inaio  ahart,  and  ilriring  th* 
a|nndlea  <3. 

K  ivjiping-linun  nn  whli'h  t)ie  bobbin*  real,  and 
wUoh  M  bitnl  with  M&m  ta  th*  end  ftanx*  X. 

V.  SytT  pw— d  »ii  to  th*  ton  nf  the  apindle. 

X.  pnlkf  fiw  the  chain  of  ih*  wtiijihi  which 

UirbaliiacH  Ihr  wri^  of  the  a>p)iiuj(-ralL 

//,  botiaaatal  ahaft  mninfE  tlu  bml  tirttr*  I7 
■hieb  ar*  rxtMrd  tbe  diiki  in  the  mppin^raii  A,  on 
whirh  U»  bubbllia  are  fixed  to  rotate  aa  Ihef  tnr- 
em  up  and  down  nn  tha  B|^a>llea  ti. 

e.  K.  L,  21.  Jf.  St  S3,  aluftinii  and  ti»in  dH'iua 
aud  raik  M.  by  whlth  th>  oajiping-iBil 
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f,.|M.-tiT.-ly. 

A        ^>^        ^>^^l  weft   thn-a'l . 

'r""w^^     h"  "  >in|tl-  turn 
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■ijthiiKMUfc  Imi-  K  i«  •> 
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^  ;  larger  than  the  usual  body  of  agate,  and  there- 
fbre  having  the  effect  of  spacing  or  putting  the  let- 
sn  more  widely  apart. 
2.  (Music.)  The  upper  and  resonant  portion  of 
D  organ-pipe  above  the  reed  or  the  movihy  by  which 
Tibration  is  imparted  to  the  air. 

8.  (Vehicle.)    The  bed,  box,  or  receptacle  for  the 

ImmL 

4.  (Agricultural  Implements.)  The  portion  of  an 
Implemeut  engaged  in  the  active  work  ;  as,  "  various 
koakes  of  plows  may  be  attached  to  a  plow-stock,  ac- 
oording  to  the  work  in  hand." 

a,  subsoil  body.  c,  ridging  body. 

6,  potato  lx>dy.  d,  digging  body. 

Bod'y-hoop.    (Nautical.)    The  bauds  of  a  built 

mast 

Bod'y-loop.  (Vehicles.)  An  iron  bracket  or 
stXBp  by  which  the  body  is  supported  upon  the 
•pfing  bar. 

Bod'y  of  a  Place.  (Fortification.)  a.  The 
works  next  to  and  surrounding  a  town,  in  the  form 
cif  a  polygon,  regular  or  irregular.  —  Griffiths. 

h.  The  space  inclosed  within  the  interior  works  of 
a  fortification. 

Bod'y-plan.  (Shipbuilding.)  An  end  elevation, 
showing  the  t(«i/<jr- lines,  buttock  and  bow  lines,  di- 
Offonal  lines,  etc. 

Bod'y-post.  (Shipbuilding.)  The  post  at  the 
forward  end  of  the  opening  in  the  dead-wood  in 
which  the  screw  rotates. 

Bog-cuf  ting  Plcw.  An  implement  for  cutting 
and  turning  up  boggy  or  peaty  soil  for  fuel  or  chemical 
In  the  example,  the  pronged  sole-plate  D  has 

Fig.  760. 


=^^ 


Bog- Cutting  flow. 


catters  attached  beneath,  and  is  followed  by  a  mold- 
board  E  attached  to  the  standard.  A  colter  may 
be  placed  on  the  left  prong  of  the  sole-plate. 

Bo'gie.  {^Steam-Engine.)  A  four-wheeled  truck 
supporting  the  fore-part  of  a  locomotive,  and  turn- 
ing beneath  it  to  some  extent,  if  necessair. 

Bo'gie-en'gixie.  (Steam- Engine. )  A  locomotive- 
engine  employed  at  a  railroad  station  in  moving  cars 
and  making  up  trains.  The  driving-wheels  and 
cylinders  are  on  a  truck  which  is  free  to  turn  on  a 
center-pin. 

Bo'gie-iraine.  (Railroad  Engineering.)  A  four- 
wheeled  truck,  turning  on  a  pivoted  center,  for  sup- 
porting the  front  part  of  a  locomotive-engine. 

Bo-ne'mi-an  Qlaaa.  (Glass.)  A  dear  crown 
glass,  a  silicate  of  potash  and  lime,  a  little  of  the 
silicate  of  alumina  being  substituted  for  the  oxide 
of  lead.  The  silica  for  this  glass  is  obtained  by 
pounding  white  quartz. 

Boil'er.    A  vessel  in  which  liquid  is  boiled. 

1.  Household-boilers  are  kettles^  saucepans,  and 
clothes-boilers. 

2.  The  boiler  for  raising  steam  may  be  fairly 
called  a  steam-generator.     See  Steam-boiler. 

8.  The  dyer's  boiler  is  called  a  copper. 

4.  That  of  the  sugar- worker  is  a  pan. 

5.  That  of  the  distiller,  a  stUl. 

6.  The  chemist's  boiler  may  be  a  retort,  alembic,  etc. 

7.  Lard  and  tallow  rendering  is  performed  in  a  di- 
getter,  or  tank. 


The  list  below  includes  many  of  the  different  kinds 
of  boilers  —  not  the  varieties  of  the  kinds  —  and 
their  parts.  Most  of  them  are  described  under  their 
respective  heads. 


Agricultural  boiler. 

Air-heating  boiler. 

Bath-heater. 

Blow-off  pipe. 

Boiler-alann. 

Boiler-feeder. 

Boiler-float. 

Boiler-prover. 

Boiler-tube. 

Brine-pump. 

Brine- valve. 

Caravan-boiler. 

Cast-iron-boiler. 

Coffee-boiler. 

Cold-water  boiler. 

Cold-water  pump. 

Cornish  boiler. 

Culinary  boiler. 

Cylinder-boiler. 

Detector,  Low-water 

Domestic  boiler. 

Egg-boiler. 

Feeder,  Boiler. 

Feed-head. 

Feed-pipe. 

Feed-pump. 

Feed- water  apparatus. 

Float. 

Flue. 

Flue-brush. 

Flue-cleaner. 

Flue-surface. 

Foam-collector. 

Fusible  plug. 

Gage-cock. 

Gage-glass. 

Generator,  Steam 

Giffard  injector. 

Heating  surface. 

High-pressure  alai-ni. 

Hot-water  heating-appa- 
ratus. 

Hot-water  pump. 

Hot-well. 

Incrustation  in  boilers. 
Removing 

Instantaneous  generator. 

Jacket. 

Lagging. 

Lard-boiler. 

Lard-renderer. 

Lock-up  safety-valve. 

Low-water  alai-m. 

Low-water  detector. 

Low- water  indicator. 


Man -hole. 

Mud-collector. 

Mud-plug. 

Mud-valve. 

Multittuc-boiler. 

Multitubular  boiler. 

Portable    boiler  and 


fur- 


nace. 
Pressure-gage. 
Priming-valve. 
Safety-plug. 
Safety-tul)e. 
Safety-valve. 
Salinometer. 
Scale-borer. 
Sectional  steam-boiler. 
Sediment-collector. 
Skimmer. 
Soap-boiler. 
Steam-boiler. 
Steam-boiler  alarm. 
Steam-cock. 
Steam-coil. 
Steamer. 
Steam-gage. 
Steam-generator. 
Steam-heating  apparatus. 
Steam-jacket. 
Steam-pressure  gage. 
Teakettle. 
Tube. 

Tube-brush. 
Tube -cleaner. 
Tube-cutter. 
Tube-door. 
Tube-expander. 
Tube-fastener. 
Tube-ferrule. 
Tube-flue. 
Tube-plate. 
Tube-plate  stay. 
Tube-plug. 
Tube-sealer. 
Tube-sheet. 
Tube-stopper. 
Tubular  boiler. 
Wagon -boiler. 
Wash-boiler. 
Water-back. 
Water-bridge. 
Water-gage. 
Water- heater. 
Water-indicator. 
Water-injector. 
Water-leg. 


Boil'er-a-larm'.  An  apparatus  or  device  for 
indicating  a  low  stage  of  water  in  steam-boilers. 
See  Steam-boiler  Alarm  ;  Low-water  Alarm. 

Boil'er-feed'er.  An  arrangement,  usually  auto- 
matic and  self- regulating,  for  supplying  a  boiler  with 
water.  The  simple  force-pump  or  injector,  as  worked 
by  the  engine  or  boiler,  may  or  may  not  have  self- 
regulating  devices  by  which  a  nearly  constant  water- 
level  is  maintained,  but  there  are  other  devices  by 
which  the  variation  in  the  water-level  is  made  to 
bring  into  or  withdraw  the  operative  parts.  See 
Feed- WATER  Apparatus. 

One  automatic  arrangement  is  shown  in  Fig.  761. 
When  steam  is  admitted  thi-ough  the  sliort  leg  of 


BOILER-FLUAT. 


WBtarHafppI/,  which  a 


be  so  admitted  ia  rrguUlrd  by  a4J''*l'''8  ''">  **''' 

^BotTtf-floKt  {Stcnm-EogittC.)  A  fli«t  whiih 
Toet  uid  falls  with  the  chinjiinir  bight  of  watrr 
in  ■  st<«m<buil<-i,  and  so  tunu  on  or  on  the  fcnl- 

BoU'«r-fi)r'l)*oe.     {Sttam-Eiigitit.)     One  ipr- 

cilivally  ii(la{i|<'d  fur  thr  hntinft  of  ■  nlmm-grnetator. 

Tbe  ihalie*  vary  with  thaw  of  the  boiUn  thenuelrea, 

rif  T83. 


BoiUr-F^rmar: 


the  lattff  hfinji  cylindriral,  <n|ton'(hapcd,  vertical. 
etc.  The  illuitratiun  {■  an  example  of  a  [Inntucaril 
draft. funiai-e,  in  which  n  A  are  th.-  furl'doora,  S  the 
draft -dainprr,  B  the  fumacr,  E  the  fire-box,  H  the 
ileam -space. 
BaU'aF4'roii.     RolUd  iron  of  J  to  |  inch  thick- 


DOIS^ITKCl. 


nnai,  luad  fikr  making  <1 
of  thin,  eto. 

Bfltl'ar-pro-.tootfac. 
iag  ta  pnvmt  tlu  rarvpn 
rina  for  thia  nupoa>  maj 

Fdi,  tmied  in  rarim 

aUmT  the  abnn  In  |adtiin.  If  M(  b*«f;«^ 
•ratrr- jacket*    tu    uti'ln   the    hoat.    ab-lM  M» 

Kliii-lda  l«  i-ml-rl   NUtotuidi^  bodin  apt*!  Mt 

Boll'ar-firoT'M 
with   prewure-in- 
dicator,   uaed   to 

oT  a  boiler  to  re- 
list  mptare  nDder 

h;3rwilic      pre*- 

iStaim  ■  EngiiK.) 
A  tie-  bar  bj  w  bich 
the  flat  plate* 
on  the  opposite 
■idea  of  boilen 
are  connected. 
in  order  to  rnable 
theni  to  mi»t  in- 
ternal pmaure. 
The  stay*  croat  an 
interrening  water 

(SUam-Euffini.)  Tlii-  tain  hj  whUb  iMrt  I 
the  famice  ia  difTuvd  llirough  th*  niaMof  «iti 
locomotire  and  utiicr  InOrn  uf  tlw  WMllil  d_ 
They  an  onully  amn((nl  lo^hMltoMlhr  if  fl 
boiler,  and  are  tiln-.l  !•}  •lam  awl  witarQglft  li 


it  isbronght  inl  <  l^r  .t  |il»l-  inm.     Tha  *rrm  h 

ing  n(en  to  thr  Iml'liliuc  ahiih  lalit> 

Ihe  procf»  of  eiiiiv> nimi.  and  IL*  i 

local.     Tliia   m-"^itUiit 

waa  iiiTi-nted  h\  Hall.    _ 

differenm  in  ih'-  )in>|>(irttoa  of  lb*  p 

cinder,  and  ofa  i^'hIit  hnt. 
The  furnace  i^  tn'ate-l  In  an  inteaaa  ki 

urged  with  a  bb.-t 
and  a  itmitam 

ing  thronrii  Ui>- 'hiinilirT' thtu  n 
preaerve  tlie  .ilni'^liiri'  frirtn  tiuina  hjOm% 
The  inside  I*  iiNi.l  wiih  llre-hritk  f  *  - 

metallic  ore  "^nl  '^"it  ■•^•'t  th*  InUm 
and  then.  tb-'<'>.„  1^.i.u <-1i»n:"l  witli iWrfprf 


a  mie  I 


Th.  \.kgy  n 


conatantlv 
hole  in  the  door. 


.■n-i 


riilt  >  1-r  let  « 
.i,l.,il.upBr" 
illliLm  U  awnl  hf  (fe 
■f  Ihe  naihn«iBtteta« 

id  al^  -\«n\r  Ima  the  walflidi^M 
paddl't  -iiv  ■».l  fnnn  Idia  laB* ff  mA 
lecan   -.i<nriii,-ntlr  lianifle,  aliU  «■■!(■ 

ImII  trollrVB  la  Ik*  •§ 

jnipuuud  et  ■ 


BOLAS. 


321 


BOLT. 


Fig.  764. 


W€od,  such  as  rosewood  or  ebony,  mixed  with  blood 
and  other  cementing  material,  and  used  to  obtain 
aifldallions  or  other  objects  by  pre.%sure  in  molds. 

BolaB.  A  form  of  missile  used  by  the  Paraguay 
Indians,  the  Patagonians,  and  the  Esquimaux.  The 
hoUis  of  the  Patagonians  has  several  varieties.  That 
used  in  war  consists  of  a  single  ball  of  hardened  clay 
or  rounded  stone,  weighing  about  a  pound,  and  fast- 
ened to  a  stout  rope  of  sinew  or  skin.  This  they 
•ometimes  throw  at  their  adversary,  rope  and  all, 
bat  generally  they  prefer  to  strike  his  head  with  it, 
like  a  slung-shot. 

For  hunting,  they  use  two  similar  stones,  fastened 
together  by  a  rope,  which  is  generally  three  or  four 

Sards  long.  One  of  the  stones  the  hunter  takes  in 
is  hand,  and  then,  whirling  the  other  round  his 
head,  throws  both  at  the  object  he  wishes  to  entan- 
^e.  Sometimes  several  balls  are  used,  but  two  is 
the  usual  number.  They  do  not  try  to  strike  the 
object  with  the  balls,  but  with  the  rope,  and  then, 
of  course,  the  balls  swing  round  in  different  direc- 
taons,  and  the  thongs  are  wrapped  around  the  ob- 
ject. It  is  said  that  the  natives  can  use  the  bolas 
eflFectually  at  eighty  yards. 

The  bolds  of  the  Esquimaux  consists  of  a  number 
of  walrus  teeth  attached  to  the  ends  of  strings  whose 
other  ends  are  united  into  a  knot. 

Bo-lec'tion.  (Joinery. ) 
Moldings  surrounding  the 
panels  of  a  door,  gate,  etc., 
and  which  project  beyond 
the  general  face  of  the  same. 
Boiaard.  (NaiUical.) 
a.  A  large  post  or  bitt  on  a 
wharf,  dock,  or  on  shipboard, 
for  the  attachment  of  a  haw- 
ser or  warp,  in  towing,  docking,  or  warping. 

b.  A  rundle  in  the  bow  of  a  whale-boat  around 
which  the  line  runs  in  veering  ;  .called  also  logger- 
head. 

Bollard-timber.  {Shipwrighting.)  A  timber, 
one  on  each  side  of  the  bowsprit  near  the  heel,  to 
secure  it  laterally.     A  knightkead. 

Bo-log'na-vi'al.  (Glass. )  A  small  unannealed 
vessel  of  glass,  open  at  the  upper  end  and  rounded 
at  the  bottom  end,  which  is  thick.  It  will  with- 
stand a  moderate  blow  on  the  bottom,  but  is  cracked 
by  dropping  into  it  a  small,  angular  piece  of  flint. 

It  is  an  example  of  the  inherent  strain  and  unsta- 
ble static  condition  incident  to  unannealed  glass. 
See  Annealing. 

Bol'ster.  1.  (Vehicle.)  The  transverse  bar  over 
the  axle  of  a  wagon,  which  supports  the  bed,  and  into 
which  are  framed  the  standards  which  secure  the 
bed  laterally. 

In  the  illustration,  rubber  springs  are  interposed 
between  the  axle  and  the  bolster.      Pistons  beneath 

• 
Fig.  765. 


Fig.  766. 
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Wagon-Bolster. 

the  bed  pass  through  the  bolster  and  rest  upon  the 
springs,  so  as  to  give  an  elasticity  to  the  bed  up  and 
down  between  the  standards. 

2.  (Machinery. )     a.  A  bed-tool  a  in  a  punching- 


machine.  The  perforated  part 
on  which  a  plate  rests  when  the 
punch  h  dnves  out  the  hur  or 
planchet.  It  has  an  opening  of 
the  same  size  and  shape  as  the 
punch  itself. 

h.  A  perforated  block  of  wood 
on  which  sheet-metal  is  laid  for 
punching. 

3.  (Music.)     The  raised  ridge 
which  holds  the  tuning-pins  of  a    Bolster  and  Punch. 
piano. 

4.  (Nautical.)  a,  A  piece  of  timber  adjoining  the 
hawse-hole,  to  prevent  the  chafing  of  the  hawser 
against  the  cheets  of  a  ship's  bow. 

b.  A  cushion  within  the  collar  of  a  stay,  to  keep 
it  from  chafing  on  the  mast. 

c.  A  piece  of  wood  or  roll  of  canvas,  upon  which 
a  rope  rests,  to  keep  it  from  chafing  sometning  or  to 
give  it  a  proper  bearing. 

5.  (Carpentry.)  a.  A  horizontal  cap-piece  laid 
upon  the  top  of  a  post  or  pillar,  to  shorten  the  bear- 
ing of  the  beam  of  a  string-piece  above. 

0.  One  of  the  transverse  pieces  of  an  arch  center- 
ing, running  from  rib  to  rib  and  supporting  the 
voussoirs. 

6.  (Saddlery.)    A  padded  ridge  on  a  saddle. 

7.  (Ordnance.)  A  block  of  wood  fixed  on  the 
stock  of  a  siege-gun  carriage,  on  which  the  breech 
of  the  piece  rests  when  it  is  shifted  backward  for 
transportation. 

8.  (Railroad  Engineering.)  The  principal  cross- 
beam of  a  railroad  truck  or  car  body. 

9.  (Civil  Engineering.)  The  resting-place  of  a 
truss-bridge  on  its  pier  or  abutment. 

10.  (Cutlery.)  a.  The  shoulder  of  such  instru- 
ments and  tools  as  knives,  chisels,  etc.,  at  the  junc- 
tion of  the  tang  with  the  blade  or  the  shank,  as  the 
case  may  be. 

h.  A  metallic  plate  on  the  end  of  a  pocket-knife 
handle. 

11.  (Spinning -Machinery.)  The  spindle-bearing 
in  the  rail  of  a  spinning- frame.  It  forms  a  sleeve- 
bearing  for  the  vertical  spindle  some  distance  above 
the  lower  bearing,  w^hich  is  called  the  step. 

Bol'ster-plate.  (Vehicles.)  An  iron  plate  on 
the  under  side  oT  the  bolster,  to  diminish  the  wear 
caused  by  its  friction  on  the  axle. 

Bolt.  1.  (Machinery.)  A  stout  metallic  pin, 
employed  for  holding  objects  together  ;  frequently 
screw-threaded  at  one  end  to  receive  a  nut. 

Bolts  may  be  divided  into  two  principal  classes, 
namely,  those  which  are  intended  for  fastening 
objects  together  permanently ;  and  movable  bolts, 
such  as  lock,  sash,  door,  and  gate  bolts.  Lock- 
bolts  are  usually  operated  by  means  of  a  key,  while 
the  last-mentioned  are  protruded  and  retracted  by 
hand. 

Bolts  of  the  fii'st  class,  —  that  is,  for  permanently 
fastening  objects  (and  not  mere  sliding  catches),  may 
be  distinguished,  first,  by  their  construction  or  mode 
of  application  ;  secondly,  by  their  application. 

As  to  construction,  the  diff'erence  may  regard  the 
shape  of  the  head  ;  as,  round,  square^  hexagon^  octet- 
gon,  saucered,  countersunk-headed,  clincJi,  collared, 
chamfered,  diaw.ond,  convex,  etc. 

Some  structural  peculiarity  of  the  head  ;  as,  eye, 
doublc-lieaded,  hook,  ring,  T -headed,  etc. 

The  mode  of  securing  ;  as,  screw,  fox,  forelock, 
clinch,  rivet,  ray,  bay,  barb,  jag,  key. 

As  to  the  nature  and  purpose  of  their  application 
they  may  be,  — assembling,  fvth,  foundation,  bring' 
ing-to,  carriage,  drive,  fender,  lewis,  set,    shackle, 
wagon-skein,  tire,  king,  scarf,  through,  etc. 


AfiiiliTiiiii  I 
Bufaedbolt. 


bolt. 


Bav-bolt. 

Brln^iig'M  bolt. 

CacTuge-bolt. 

CUnch-bott. 

Ooanterrank-lwwled  bolt.  Rag-bolt. 

DUmoDd-hcadcd  bolt        Kiag-bolt. 

Door-bolt.  —     -    .  . 


H(ddins.down  boll 

Hook-bolt. 

JukmI  bolt 

Key-bolt. 

Levii-bolt. 

PointMl  bolt 


Drive-bolt 

Rje-bolt. 

FeodcT-bolt. 

FUh-bolt 

Flonr-faolt 

Pluh-faolt 

Forelock- bolt 

Foo  ndatioD-bolt 

Fox-bolt 

Half-tnniing  bolt. 


RiTctcd  bolt. 

BoK-bMded  bolt 

Bound-hcwlsd  bolt 

Scuf-bolt 

Scnw-bolt 

Set-bolt 

8b>ckIc-bolt. 

SqiuR-hMded  bolt 

Shingte-bolt 

Tir^lt 

Wi^on-skein  bolt. 
.^Mrmi/in^-bolt,  ooe  by  which  the  vpante  por- 
tiona  of  an  object,  made  in  detachable  paita,  are 
•euured  Iflgetber ;  aa  the  aaannbluig-bolt  of  a   gnn- 

A  tnrial  or  jagged  bolt  haa  pronga  prqecting  ex- 
teriorly and  backwardly. 

A  ioy-bolt  i*  barbed  to  prerent  retraction. 

A  briK^ag-lo  bolt  hai  an  eye  at  one  end,  aod  a 

nnt  and  lu'tvw  at  the  other.    It  i>  wed  in  keying  np. 

Ciirru9<-bol  ti  are  of  Tarioui 

m-  va.  kindi  for  diffennt  parta  of  the 

a,  Oirrtim-bolt 

b,  (irt-bolt. 
e,  laafon-tlUiM  bolt 
A  diacA-bolt  ia  one  wboae 

loint  ia  turned  orer  by  bam- 

A  toxntornaii-MMdai   bolt 
ia  one  with  a  conical  bead  to 
:    GlIacountenink(3,Fig.  7ft8; 
'    b.  rig.  787). 

A    diamond-haulid   bolt  ii 

Alu.  one  Irhoae  head  ia  ihaped  like 

a  rhomb  or  lonnge. 

A   liaiMe-fiiiUd   bolt  <S,  Fig.    758)  ia    uaed    for 

hoidinK  toKPlher  three  objects  independently  oT  each 

Other,     It  has  a  thread  and  nut  on  each  end. 

A  driet-Mt  ia  a  tool  uaed  by  ihipwrighti  and 
Othi-r  wood-worken  for  KttiDE  bt^ta,  etc.  honu ; 
that  i>,  ^ioq  them,  or  giving  theni  the  laat  drive. 
Chir  uvil  to  exprl  another.  A  dri/l. 
An  rvc-bolt  or  tyi-htadtd  bolt  (A,  Fig.  76S]  ia 
(unl  for  aecnring  a  gland  to  a  stuffln^-lrax,  or  lor 
othiT  purpoaea,  auch  aa  to  reoeiTe  a  nng,  lever,  or 

A  findtrAxAl  ia  one  wboae  bead  project*  lo  aa  to 
protrct  or  fend  off  objects  from  the  eipoaed  rarface 
which  it  unites  to  another. 

AjttA-tolt  ii  one  by  which  a  JiA^itr  u  fastened 
to  a  rail,  as   at  the  meeting-point  of  two  railway 

A  ^HsA-bolt  ii  one  whoae  head  ia  let  down  even 
with  Ihr  surface  (3.  Fig.  768). 

Kfartlodc  bolt  is  one  having  a  slot  in  its  end  for 
receiving  a  key  or  cotter  to  plevent  retraction. 

A  /iwiuinttait-bolt  ia  a  long  bolt  bohUna  a  bed- 
plate down  to  the  maaonry  or  heavy  training  Mb- 
Btractnre. 

A  /oE-bolt  ia  one  with  a  split  end  into  which  a 
wedge  is  driven. 

A  iiaif-twrmiat  Ml  ia  ona  having  a  half-«et«w 


A  AM^bolt  U  01 

Ajnyfadbolt  hai 

A  jtey-bolt  ia  a 
ing  through  a  bIo>  ui 
nwdin  ahipbnildi 
/onisotbolt 

A  Uwit  bolt  (7, 1 
a  bloek  of  atone  ; 

The  foMtd  bolt  ia  a  mud  b 
may  be  clinched. 

A  nv-bolt  is  one  having  a  Jagy 
its  being  drawn  out  tma  timbsi;  « 

A  riatr-bolt  is  one  which  h«*  M 

"'?*._...„ ^ ,. 


formed  aa  a  segment  of  a  sphiN. 

A  soK^-bolt  ia  a  sUpbirfUBi'a  belt  mmk 
ing  the  blae  keeL 

A  «cn»-ba1t  la  om  hcTlnc  ft  ■»« 
whole  or  a  c  b)a  i         a  « 

Balta<rf  b. 
had  no  thread.  • 

the  square  head  )»  i. 

There  are  many  kibiu. 

1  is  a  KTvvbolt  having  aa^MRhM' 
tonod  shank  h,  washer  c^  and  ■■!  4:  bi 
bolt  the  pieces  c/are  failsMJ 

.nt-iw. 


f.      (. 


iy 


il 


with  the  <      Af.' 
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BOLT-CUTTER. 


Z  has  a  countersttnk'he&d  which  sinks  into  the 
body  of  /  so  as  to  become  flush  with  the  surface  of 
the  latter. 

4  js  a  round-fieaded  bolt  which  has  a  lip  to  pre- 
Tent  turning  when  the  nut  is  screwed  on  or  off. 

5  is  a  douhU-headtid  bolt  which  has  a  nut  on  each 
end,  and  by  which  two  pieces  e  e  are  secured  to  the 
portion  /,  whose  recess  holds  the  collar  g  of  the  bolt. 

6  shows  two  views  of  an  cyc-bolt,  represented  as 
fiustening  a  gland  to  a  stuffing-box. 

7  is  a  feM7W-bolt  whose  barbed  shank  i  is  sur- 
rounded by  lead  k  poured  into  the  under-cut  mor- 
tiae  in  the  block  /. 

8  shows  two  views  of  a  T-headed  bolt,  to  fasten 
a  plate  accessible  only  from  one  side. 

A  50^- bolt  is  one  used  by  shipwrights  in  closing  up 
the  planks. 

A  sknckle-hoXt  is  one  having  an  eye  for  the  inser- 
tion of  a  clevis,  which  is  held  by  a  pin  and  key. 

The  aquare-keaded  bolt  has  a  quadrilateral  head 
adapted  to  be  grasped  by  a  wrench. 

The  T-headed  bolt  is  used  to  fasten  against  a  plate 
which  is  onlv  accessible  from  one  side.  In  this  case 
a  slotted  hole  is  made  in  the  plate,  of  the  size  of  the 
T  head  of  the  bolt,  which  is  then  passed  through  and 
tamed  round  at  right  angles  to  the  hole. 

A  throiigk-ho\t  is  one  which  goes  throtufh  the 
pieces  which  are  to  be  fastened  together.  Such  are 
dinch-bolts,  and  bolts  secured  by  nut  and  washer. 

A  ^trc-bolt  is  an  ordinary  nut  and  washer  bolt, 
used  for  securing  tires  to  the  fellies  of  wheels. 
The  nut  and  washer  are  applied  on  the  interior  of  the 
felly,  and  the  head  countersunk  into  the  tire.  See 
h.  Fig.  767. 

A  wagon-skein  bolt  is  a  peculiarly  shaped  bolt 
without  a  nut,  and  is  used  for  fastening  the  skeins  to 
the  spindles  of  wagon-axles.     (See  c,  Fig.  767. ) 

Rule  for  the  computation  of  the  weight  of  bolts  :  — 

Wrought-iron :  Sijuare  the  radius  of  the  bolt,  and 
multiply  it  by  10,  the  product  will  give  the  weight 
in  pounds  per  foot. 

Cast-iron:  subtiuct  from  the  above  result 
.074  of  the  result.  —  Horatio  Allkn. 

The  following  standard  for  screw-threads,  bolt- 
heads,  and  nuts  has  been  adopted  by  the  United 
American  Railway  Master  Car- Builders'  Associa- 
tion :  — 


uV,  or 


Diameter  of 
Bolt. 

Number  of    | 
Threads  per 
Inch. 

Diameter  of 
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The  distance  between  the  parallel  sides  of  a  bolt- 
head  and  a  nut  for  a  rough  bolt  shall  be  equal  to 
one  and  a  half  diameters  oi  the  bolt  plus  one  eighth 
of  an  inch. 


The  thickness  of  the  heads  for  rough  bolts  shall 
be  equal  to  one  half  the  distance  between  their  par« 
allel  sides. 

The  thickness  of  the  nut  shall  be  eaual  to  the 
diameter  of  the  bolt.  The  thickness  of  tne  head  for 
a  finished  bolt  shall  be  equal  to  the  thickness  of  the 
nut. 

The  distance  between  the  parallel  sides  of  a  bolt- 
head  and  nut,  and  the  thickness  of  the  nut,  shall  be 
one  sixteenth  of  an  inch  less  for  finished  work  than 
for  rough. 

2.  (Locksniithing.)  That  portion  of  a  lock  which 
is  protruded  beyond  or  retracted  within  the  case  or 
boxing  by  the  action  of  the  key,  and  which  engages 
with  the  keeper  or  jamb  to  form  a  fastening. 

The  thick  protruding  portion  is  the  boU-headj  and 
the  fiat  part  within  the  lock  is  the  boll-plate, 

3.  {Household  Hardware. )  A  movable  bar  pro- 
truded or  retracted  by  hand  to  fasten  or  release  a 
door,  gate,  window-sash,  etc.  It  is  usually  afiixed 
to  the  movable  object,  and  is  received  into  a  staple, 
box,  or  perforated  plate  attached  to  the  post,  jamb,  or 
style,  as  the  case  may  be. 

Bolts  are  distinguished  by 

Shape ;  as,  square^  round  (c),  flat  (a),  barrel  (e),  etc. 
Purpose  ;  as,  shutter^  sash,  etc. 
Construction  ;    as,   chain  (c),  spring  mortise  (6), 
necked  (rf),  dormanty  catchy  flush,  drop,  etc. 

Or  by  mere  trade- names  ;    as,  cottage,  Unoer,  etc. 
Some  of  the  names  are  synonyms. 

Fig  769. 


Door  Bolls. 

4.  (Milling.)  A  sieve  of  very  fine  stuff,  for  sepa- 
rating the  bran  and  coarser  particles  from  flour.  See 
Flour- BOLT. 

5.  (  Wood-w>orking.)  a.  A  rough  block  from  which 
articles  are  to  be  made  ;  as,  a  bolt  for  riving  into 
shingles,  spokes,  etc. 

b.  A  number  of  boards  adhering  together  by  the 
stub-shot. 

6.  (Fabric.)     A  piece  or  roll  of  cloth. 

A  bolt  of  canvas  is  about  40  yards  long,  and  the 
stuff  is  from  22  to  30  inches  wide. 

7.  (Nautical.)  The  iron  rod  beneath  a  yard,  to 
which  a  square  sail  is  attached. 

8.  (Ordnance.)  An  elongated  solid  projectile  for 
rifled  cannon,  as  the  Whitworth  and  Armstrong  guns. 

9.  (Bookbinding.)  The  fold  in  the  fore-edge  and 
head  of  a  folded  sheet. 

Bolt-aa'ger.  An  auger  used  by  shipwrights  in 
sinking  holes  for  bolts. 

Bolt-chis'el.  (Machinery.)  A  cx)ld  chisel  for 
cutting  ofl"  the  extra  length  of  a  bolt.  A  cross-cut 
chisel.     A  deep  chisel  with  a  narrow  edge. 

Bolt-cat'ter.  (Machinery. )  a.  A  tool  for  cut- 
ting ott*  bolts.  It  usually  consists  of  a  sleeve  with  a 
radial  cutter  setting  inwardly  and  rotated  around  the 


UOLT-KXTRACTOK. 


BOLT-HKADKR. 


and  [lartly  inclosed  lij  n  tiii.k  rimj  witli  inwanily 
[irojectiiiK  Haiigiii  ut  tUi'  I'll^fH.  Tliv  iiiticr  Hurfikci^ 
of  thin  niijj  ia  dtviUiKl  idlji  tliine  settiona,  each  of 
eigual  nnaiiitricity  lo  the  liuli,  and  ngaintit  which  the 
oater  md»  of  the  uuttm  ii1)ut ;  these  are  ailjustnble 
to  or  from  thr  i-ruter,  by  rotating  the  hub  in  tlic 
propiT  dinvtiun  hy  iiiroiia  of  a  handle  attachcil 
thereto,  tiie  extent  ot  whomi  jnntiun  ia  controlled  by 
an  ailjuttable  Hto|i  fonni'il  by  a  set  scrf^w  jiassiiig 
thmugh  an  arm  ]in>jr<'tiiiK  from  the  Htan<lard  on 
which  the  luol  is  siijilHirtdi. 

*.  A  iniirliini'  for  ruttiUR  the  thread  on  bolta.  It 
canusts  of  a  framing  jI  in  which  the  revolviii);  man- 
drel B  workH.  Thii  hus  tlie  dies  at  one  end  C,  wliich 
ari>  operated  aa  follown. 

When  the  liiacbim-  i»  sUrted,  the  cone  I)  is 
!ihipi>ed  up  >H)  that  the  I'mls  of  the  levers  K,  Testing 
on  it,  are  raised.     Tb.ae  levers  being  fastened,  or 

Flg-m. 


n  on  the  die-plate, 
y  engum.'  with  the 
this  is  held'  lietwren  the  jaws  F,  a 
luiiiit-whi-el  C.  As  HOou  aa  the  liolt 
die  //,  when  Uri.'.l,  Uis.'[igni;<-»  the 
lioll,  au  tlial  il  can  1v  taken  Imck  i 
on  the  thn-ail.thus  xavim;  time  and  i 
The  Miandn'l  B  i«  li..llow.  an.l  allows 
ter  it  while  the  carriage  is  drawn 

The  liolt-thh'ail  euttiir  udajited  to 
machinist  ia  known  as  the  al'icl:  aiii 
tools  aiv  hhoI  by  gas-fittiTH,  |>him1> 
Sttrra  in  thnrailiui:  the  ends  of  the  w< 

wRommh  11S.-.1  ■     


uoinjurj-. 
with  the 


t  of   t 
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made  with  two  ahmlu  lika  ton^  othm  wilk  i 
stationary  and  a  sliding  jaw  like  a  wrench. 
Bolt-eac-b&oVor.    A  t4>ol  o:   ' 

trocting   bolts   by   a    lifting 
force.     In  the  example,  Uie 
hvdraulic   jack   has    a    foot 
which  has  wedge-shapcil  jawa  ^ 
sliding  in  inclined  slots  with-  J 
in  a  cavity,  wheretiy  a  great  -^ 
force  niay  be   applied  in  an  a- 
Bilvantageousmanner.theline  ^ 
of  draft  Ming  directly  in  the 
line  of  the  axis  of  the  bolt. 
Tlie  jaws  have  bartw  to  in- 
crease their  gri|i  on  the  bolt. 
Bolt-feed'er.    (Milling.) 
A  device  for  rtgidating  the 
rote  of  passage  of  the  meal  to 
the  tlour-boil.     In  the  exam- 
ple, the  meal  Li  subjected  in 
the    cylindrical    case    to   the 
action  of  the  radial  arms  J/ 
of  the  rotating  shall.      This 
aliatl  beaiB  the  sauc«r-sbaped    . 
disk  F,  which  stops  the  lower 
end   of  the   cylinder.      Th« 
lower  section  of  the  cylinder 
slides  on  the  upper,  and  reg-    ' 
ulates  the  size  of  the  annular 
exit-opening  leading  to  the 
ventilating   case    containing 
the  fan.     From  this  case  it  paasea  to  the  chnta  M. 


Bolt-bend.  (OJiat.)  A  long  ^m>  Mabia  m 
n-ceivcr  with  a  straight  neck. 

Solt-hrad'ar.  (MaAintrv.)  A  iiMihai  IK 
swaging  down  the  end  of  a  licilt-blaiik  to  liim  a 
lii'ad  :  the  form  of  this  dependa  upon  that  of  At  & 
In  the  example,  the  swin^nghalden£  £,  caase  ikt 
cnttcr  to  prwiuce  a  drawing  cat,  and  an  malt  la 
move  simultaneously  with  the  die  tovraid  tta  kv, 
when  the  front  end  of  the  blank  ia  mt  oft  Tla 
s<']Mrot<-d  blank  is  then  held  bj  the  boldn^aad  ib 
renr  end  is  between  the  stationary  die  O  and  the  l«> 
ciprocating  die  E,  when  the  punch  I  UDHSBftaaMl 
snil  hea.ls  the  same.  The  holders  and  diM  MiIIh 
simultaneously  diawn  apart,  and  tbelnlibilUitii 
ivleased.  The  die  £,\a  ihit  holder  D,  m  M^ 
eated  by  the  cam  or  shaft  C,  and  tho  naoD  Hhf  ^> 
the  punch  ia  actuated  by  tba  earn  d  on  dM^iffJ. 


BOLTING-CLOTH. 


BOLT-THREADEK. 


Th  er   glafochead- 
g        h   sail,  and  for 
h        Achment  of  the 
re«   ta  k      are  worked 
nd  the  bolt- 
Bo  t-«ope    I7ea'> 
die  atical.)     A 

(,       d  e  for  stw- 

Bo  t-sawlng  Ma> 
ohlne       Wood-vmrk' 

g  i  saving  su- 
pirfl  ood.BUcliaB 

n  m  stuff  to 

br  ed  It  has  on 
iron  tamage  with  cen- 
ters between  which  the 
work  Ib  chncked  while 
being  fed  to  the  circu- 
lar saw.     (Fig.  778.) 


Bolt'illE'«loth.     {MUUag.)     Cloth   of  hair 
other  substance  with  meshes     ' 

Boifing-cbest  {MiCliw/. 
case  of  a  flonriri);-bolt. 

Bolflng-rhutcli  {MilHug. 
which  Hiinr  nr  iiii-nl  i*  holted. 

Bolt'ing-mlU.    {ililiing. ) 


)     The  incloaure 
)     A  tub  or 


ichine  in  which 
iar  is  separated 
Kg-  775  from  the  offal  of 

various  grades. 
The  meal  from  the 
atones  is  passed 
t1ironi{h      cylin- 


Kiier)i>H.s,  (It  dif- 
fi-rentimrtsof  iLs 
length  or  through 

111  the  illusttn- 
tioti  the  several 
stones  of  the  mill 
an:  shown  ;  the 
meal  from  the 
stones  passing 
rlown  to  the  well 
of  the  elevator, 
which  mises  it  to 
the  upiier  bolt, 
from     which     it 

ward  to  others  in 

Bolt-mak'ing 
Ma-chlne'. 

Bolling-Mia.  {Mac/iniTi/.) 

One  in  which 
bolts  are  threaded  and  headed,  though  this  is 
QMally  done  in  separate  machines,  na  the  threading 
is  done  by  cutters  on  the  cold  iron  ;  headinj;  by  swag- 
ing upon   the  enil   of  the   hot  blank.     Sf;e  BoLT- 


Bolt-roptt.    (Naittimi.)     A  rope  ai 
gin  of  a  sail  to  strengthen  it.     It  is 
A  leech-rope,  up  the  .qlcles. 
A  head-rope,  along  the  top. 
A.  fonl-rope,  at  the  liottoin. 


Bolt-acrewr'lng  .Ma-cblne'.  A  machine  for 
cutting  screw- threadit  on  bolts,  by  fixing  the  bolt- 
head  to  n  revolving  chuck,  and  causing  the  end  which 
it  is  required  to  screw  to  enter  a  set  of  dies,  which 
advance  as  the  bolt  revolves,     A  bull-lhratiUr. 

B^t-sprlt  {/iauliad.)  Another,  now  disused, 
name  for  Bowsprit  {which  see). 

BoltHltrak«.  {Shipbuilding.)  That  strake  or 
wale  through  which  the  beam -fastenings  pass. 

Bolt-thread'er.  {Machinery.)  A  machine  for 
cntting  screw-threads  on  bolts.  In  that  shown  in 
Fig,  777,  the  head  £,  containing  the  cutters  C,  sar- 


Toandi  the  hallow  mandrel  B,  uid  U  rcL-ijirocated  bv 
OKBIU  of  the  lever  F,  movini;  along  the  graduated 
>rc  jr.  As  the  head  E  is  advanced,  the  Kied  boll 
enteis  the  bore  of  the  mandrel,  Rnci  is  threaded  by 
the  cutters  C.  The  cutter-head  may  be  rotated  by 
hand  or  otherwiae. 

Id  Fig.  77a,  the  bolt-bpad  enter?  a  rectaugutar 
recess  in  the  longitudinally  sliding  stock.  The  dies 
are  secured  to  jaws  C  V  pivoted  to  the  tubular  spin- 
dle £  of  the  head-stock.  The  fomard  eiida  of  the 
jaws  are  brought  together  by  tosgle-levers  at  their 
rear  enda.  The  tog^e-levers  D  Dun  (jivoted  to  a 
circuEufrrenlially  grooved  collar  B,  turning  with  the 
maudrel  A,  but  slid  thereon  by  n  hand-lever  O. 
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(Orrinanoc.)  A  8]>herieal  hollow  shot, 
fired  from  a  mortar  or  howUitr,  and  filled  with  ex- 
plosive material  which  ia  lighted  by  a  timt  or  per- 

Bombs  were  used  at  the  sic^e  of  Vaplea  in  US*. 
Hurtan  for  bombs  were  cast  at  Buckatemi,  England, 
151S.     S«-Shkll. 

Bom'baTd.  {Ordnatia,)  An  ancient  mortar  of 
large  borv,  umil  to  throw  stone  shot. 

Bom'bM'-do-  (Jfiuic.)  A  Kind-instrumeDt  like 
a  basaoon,  and  used  as  a  base  for  the  oboe. 

BomlM-alne.  {FaArie.).  A  mixed  silk  and 
woolen  twilled  stuff.  The  warp  is  silk  and  the 
weft  worat«l. 

Bomt^^liaat.  A  box  filled  with  explosive  pro- 
jertilea  or  materials,  and  buried  in  the  earth,  in 
military  mining. 

Bomb-ketoh.  {rttxh.)  A  small, strongly  built 
vessel,  ketch-rigged,  on  which  one  or  more  mortars 
are  mounted  for  naval  bombardmenta. 

Mortar-veneU  are  said  to  liave  been  invented  by 
Reyneau,  and  to  have  l>i¥n  first  used  at  the  iiiege  of 
Algiers  ill  1682. 

Bomb-lanca.    A  harjioon  which  canies  a  charge 

'  i^xplosive  material  in  its  head.     In  the  examjite, 

'       ■  ■      '  '      ■■'  ■  dwhcn  thehar- 


the  bead  is  charged  nith  powder,  and  w 


tort  ii  ,         _.     _._ 

made  of  thin  flint-glaaa,  weigha  about  oni 

Cuiiil,  and  is  12  inehes  in  diameter.  Il  ii 
atrd  in  a  sand-bath  to  250*  Fah.,  whid 
is  cnulually  ilicreaaed  to  40(J°.  For  the  de 
taiia  of  th<-  o|ieration,  see  I' he  ;  t'AMPHot. 
Bomb-proot  iForlificalim.)  A  strue 
ture  i[i  a  tonification  which  is  so  covrmj 
with  earth  aa  to  be  secure  from  the  penetra 
tion  of  cannon-balls  by  the  ordiliary  a 
plunging  fire.  It  may  be  ■  stnictnre  of 
atone,  bnek,  or  wood,  but  must  tuft  tOrngii 
a  heavy  toad  of  earth,  which  cooverta  it  uti 


a  mound  in  which  shot  are  buried  without  penetnt- 

Bomt>-^elL  A  spherical  or  cylindrical  cur  itf 
iron  loaJiil  with  powder,  and  burst  by  ita  charge  on 
concuRsion  or  after  an  interval  of  time.    See  Sheu. 

Bo-na-ven'tare-mls'seiL  An  additional  oi 
second  mizzen-inast,   foimerly  naed  in  aoue  large 

Bond.  That  part  or  thvie  pMta  oT  a  bnilt  ftrac- 
ture  whieh  tie  the  other  portions  together. 


1.  (ifonmr^.)     A  stone  i 
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poon  penetratea  the  fish,  the  bar  which  is  pivoted 
obliquely  in  the  head  serves  to  rele*se  the  siiring. 
actuated  hammer,  which  explodes  the  cap  anil  liursts 
the  charge-chamber. 

A  form  of  boml>- lance  which  has  been  very  succea*. 
fu)  is  shown  in  Fig.  780.  It  is  a  cast-iron  tube  about 
12  inches  long  and  1  inch  diameter,  carrj'ing  in  a 
ehatge-ehamber  100  grains  of  gunijowder.  It  is  tiivd 
from  a  gun,  and  the  niati^h  is  lighted  in  the  act  of 
firinff.     Pronga  fly  oat  from  the  tube  to  prevent  re-  I 


brick  which  k  Uid 
with  ita  length  tvm 
a  wall,  or  atteodi 
throng  the  fiuHn| 
conrite  into  that  be- 
hind, so  aa  to  bind  the 
facing  to  the  faackiu 
Also  known  aa  bind- 
t:  bond-ttona:  k'arf- 


;  ptronKd-itotm,  Mmukr. 
a    headii^'«tcaa   piMH 


traction  of  the  minile. 


XTirf-tbma ;  througK-ttima  :  . 

Perpend   aigniHea    that   i.    _. 
through  the  whole  thickness  of  a 

Bindtr,    that  it  extends  a  part  of  tlte  dlrtnee 

Hairt-bond,  in  stone-walling.  In  tUa  tkra  m 
no  perTvnd .stones,  bnt  two  bcadoi  nnt  in  tha 
middle  of  the  wall,  and  the  joint  batwcoi  tkiM  ii 
covered  bv  another  header. 

Chain-bond  U  the  building  into  tiw  IMIIMJ  lif 
an  iron  chain  or  bar,  or  heavy  — ~~*ting 


U      \A 


WM-BnOi. 


BOND-PAPER.  'A 

A  block-bond  in  which  the  jointii  of 
the  second  stretcher-course 
come  in  the  middle  of  ttie 
first ;  a,  course  of  header 
I  And  Btretcher  intervening. 
See  c  Fig.  783. 

Block  and  erosa  bortd.  The 
extnutos  of  the  wall  ia  put 
upin  cra»-6omf ;  the  intra- 
dos  in  blodc-boiid. 

2.  {Bricklaying.)  A  jMir- 
ticulnr  mode  of  disimsing 
bricka  in  n  wuU  so  as  to 
tie  and  break  Joint. 

The  English  bond  (n)  has 
courses  of  headers  allernat- 
ing  with  courses  of  stretch- 
In  the  FUmiah  bond  {b) 
each  coarse  has  stretchers 
and  headers  alternately. 

A,  header. 
'    B,  ttretcha: 

C,  band  of  hoap-iroD. 

D,  tirober-bona. 

i.  [Boajing.)  The  distance  which  the  tail  of  a 
duDglsoralate  overlaps  the  head  of  the  second  course 
bdo*.  A  alite  27  inches  long,  and  having  a  marffin 
<i'\.la<Aia  gage  exposed  to  the  weather,  will  have 
S  iodits  imd.  or  lap.  The  e.zces9  over  twice  the  gage 
iillKtoiuf. 

L  (OarpentTij.)  Tictimbers  placed  in  the  walls  of 
I  bdliUiig;asbond-tinibera,  liii(«L'<,BnJ  walt-platcs. 

Bond^w'pAT.  A  thin,  uncalendered  paper  made  ' 
of  nperiur  stock,  and  used  for  printing  bonds  and 
taiiu  tridences  of  value. 

Bond'VtOIML  (Jfownry.)  A  stretcher  used  in  Un- | 
•nuwl  rabble-work ;  if  inserted  the  whole  thickness 
of  tbe  imuonry,  itiscalledafKrTWuf  or  perpt^nd-stone.  . 

Bood-timtMr.  {BrirklaifiitgA  One  put  length- j 
*iK  iota  a  wall  to  bind  tbe  brickwork  toother,  I 
ud  diitribute  tbe  pressure  of  tlie  superincuinbetit  I 
WQgbt  more  equally.  It  also  atfonls  hold  for  the  | 
•"ttou,  which  serve  as  a  foundation  for  interior  fin- 

Bona.  1.  {Surviyiiui.)  To  sight  slonj^sti  object 
W"l  of  objects  to  see  if  it  or  they  be  level  or  in  line. 

i-  Phyaiologicatly  speaking,  the  material  of  the 
•kflflon  or  framework  of  the  boiiy. 

dumieallj  considered,  a  compound  of  animal 
ud  Earthy  mattery  the  latter  giving  rigidity  to  the 


i7  BONE-BLACK  COOLEB. 

BoilB-blaolE.  Produced  by  calcining  the  bone* 
or  ivory  of  animals  in  close  vessels.  This  process 
leaves  the  animal  charcoal,  consisting  of  the  earthy 
and  saline  jiortions  of  the  bone,  combined  with  car- 
bon, while  the  volatile  matters  are  distilled  over. 
Among  these  products  is  a  peculiar  oil,  which  is 
burned  in  lumps  in  close  chambers  ;  the  Eoot  which 
accumulates  un  the  sides  is  collected,  and  forms  tbe 
jjigment  known  as  bone-black  or  ivorj'-black,  accord- 
UR  to  quality. 

Booe-blaok  Clean'ing-ap'pa-ra'tns.  A  de- 
vice for  purifying,  screeninj;,  and  cooling  bone-hlack 
afWr  treatment  in  the  revivifying  retort.  In  Han- 
ford's  apparatus  the  hot  bone-hlack  from  the  furnace 
Fig.  7M. 


Mtchaoically  considered,  the  uses  of  bone  a 
J^iog,  inkying,  handles  of  knive 


;for 


jT—'-^  •■"•j>ue,  uoiiuiEo  u,  niixds  and  tools,  bih 
jf^ balls,  scales, etc.  Thetermincludestheordtnary 
^°|)«si>f  tbe  body,  and  also  thu  tusks  an<l  teeth  of 
*^«lqihant,  bippopotamuB,  walrus,  and  whale. 
.  i^"Om  it  >1bo,  when  deprived  of  its  animal  matters 
ff  distillation,  used  as  a  defecating,  bleaching,  and 
BJ^cving  material  in  the  treatment  of  sirups  and  dis- 
v^y^  liqaors,  and  in  the  purilicatEon  of  water, 
^^e-black  is  also  used  as  a  pigment  in  making  prin- 

^bone,  while  yet  fresh,  is  used  by  pastry.cooks  to 
"%paie  a  dwr  and  rigid  jelly. 
,    Bone  ia  naed  hy  steel-workers  as  a  carbon  in  the 
'>«nlenitif(  of  steel. 

WhaleboDe  (u  called)  is  not  a  bone,  but  partakes 
*'(  the  Datnre  of  horn.    See  Baleen. 

Bone  is  naed  hv  htisbandmen  as  a  manure. 

BaDM  hbnvbed  in  an  open  fire,  removing  the  car- 
*%•,  yield  •  powder  which  is  used  in  making  the 
Cvpcls  of  the  MMyer,  in  making  phosphonu,  and  as 


is  received  in  a  hojiper  E,  driven  by  force  of  ai 
the  pumj>  A  through  the  pi|>e  D,  is  received  i..  . 
closed  cheat  J,  having  an  inverted  conical  perforated 
deHector  L,  which  directs  the  larger  masses  down- 
ward, where  they  are  discharged  by  the  slanting 
Hoor  and  opening  K.  The  smaller  particles  and  dust 
are  carried  by  the  blast  of  air  through  the  openings 
in  the  conical  screen  L,  the  second  screen  O,  and  the 
pipe  P,  to  the  next  chamber  Q.  A  Jet  of  steam  is 
injected  into  the  pipe  P,  so  as  to  damp  the  dust  in 
liassing  and  assist  in  its  deposition. 

Bone-black  Cool'er.  An  apparatus  for  cooling 
animal  charcoal  after  its  removal  from  the  furnace. 

Tbe  hot,  rebumt  cosl  is  poured  into  hoppers, 
passed  through  an  annular  opening,  and  then  through 
pipes  into  a  car.     The  pktes  against  which  it  iiasses 
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BOK^BLACK  WUKSAtX.  S". 

tn  kn>t  ooel  b;  a  enmnt  of  caU  air  thnogfa  «  ma- 
nMHdtng  duumd.  Tb*  top*  of  tba  platea  nuj  be 
■moged  m>  M*  to  fonn  a  nilroad-car  tiack,  OTer 
which  tmeki  containing  the  hot  ooal  ma*  tiaraL 

BoiM-Maok  Fnr'iMe*.  No  mtenal  equal  to 
bone-black  haa  jet  be^i  di«c«*ered  for  decoloriiiiig 
•nd  fnrifjiag  (acchariiie  aolatituia.  Aftar  a  certain 
qoantitj  of  linip  baa  been  filtered  throng  it,  it  i* 


and  olhei 


it  by  lemoriuK  the  gum,  ■u^u', 

ruetable  extract  that  bai  filled  ita  pore* 

depriFed  it  of  ita  saefal  qoalitin.     Some   of 


these  Diatten,  inch  aa  f^nten,  are  oat  aolable 
t*T  until  afl«-  ftrrmeotatjon,  or  an  eqniralent  chon- 
ieal  tnatDimt.  The  practice  bat  been  to  lofreT  the 
bone-black  to  rrrmmt  in  a  heap,  to  ilecompoae  the 
organic  matlrr,  mttrr  which  it  is  waihed.  ilnol,  and 
nulrioeil,  Bci|uinng  agaia  ita  full  decolorizioK  pow- 
er*, but  baring  tott  a  portion,  due  to  the  onimDling 
in  tbe  vahoua  pnxemm  throogh  which  it  ia  pauMl. 
Tbii  ti  calunlaled  by  FIfischniaa  to  be  from  12  to  IS 
per  cent  per  annain  ;  by  an  Eniliib  author,  to  be  S 
per  cent  on  rach  turning  ;  and  by  a  writer  in  Har- 
per, who  haa  atudied  the  ecoaoDiy  of  the  Cuban  m- 
temx.  at  10  per  cent  for  each  dm,  which  U  probably 
an  extreme  calcolation.  Much  dependi  opon  the 
ayitem  adopted  in  ita  reviTifiuation.     Thia   la  done 

1.  Calcination  ia  iron  pota. 

:t.   Caluinatjan  in  ivtorli ;  boriiontal  or  Vertical. 

3.  Purging  by  highly  heat<d  ateam. 

i.  Roaating  in  open  remtTiaB-cy linden. 

b.  Washing  in  dilute  hvdrochloric  acid. 

6.   Washing  in  a  dilute  ly'  "f  potaih  or  nda. 

Fig.  78il  ihow>  one  form  of  furnace  for  rerinfyinB 
bone-black,  in  which  the  bone-blaek  D,  chatved  with 
■mpnritiea,  ia  dejMMited  in  the  hopiwr  C,  where  the 
withdrawal  of  slide*  £  permila  it  to  fall  into  the  tube* 
A  A,  which  are  eipoaed  U>  the  hot  fram  the  fumace- 


rte  //  nntil  the  imnuHlii-s  itv  diw:hargnl,  when, 
withdrawing  the  slides  F  F  on  the  bottom -platm 
B  B,  it  passes  into  the  (uhn  aabb,  and  is  received 
into  the  TCMel*  e  r.  K  K  are  dnes  for  condncting 
off  the  products  of  combuatinn  and  jiarlially  drying 


r  the  proc 
le  blsA  1. 


il  is  sdmittnl  tn  Ihe  tube*  A  A. 

Kiln.  A  ehainbiT  or  rrtorl  mounted 
in  a  fumai'i-  for  re-liurning  bone-black  to  reroo»e  im- 
purilirewith  which  it  has  become  naturaled  orilDDrrz- 
nated  during  its  uw  as  a  defecator  and  littering. 


nated  during 
rial.    Eastwic 


Eastwick't  bone-black  kiln  hi 


Itagthi,  g 


It  the  weirikt  of  tha 
whole  eolnmn  ma  h«iid- 
ingUie  loweraeetiMi  wbn 
heated  to  redneaa.  Tha 
n[>per  aecti^  ia  tbe  n- 
ceiHog ;  the  middle  sec- 
tion haa  the  greater  heat; 
the  lower  srctiou  i*  not 
immediately  affected  by 
tha  Sn,  and  forms  ttie 
cooler.  At  the  loot  of 
the  latter  i*  a  draw- 
damper  for  diacharge. 

Boa»-al'-«-T>'tor. 
(Surgical.)  A  le»er  for 
raising  a  drpresaed  por- 
tion of  bone^  aa  a  part 
of  the  cranium,  tor  in- 

Tbe  boys"  "  cncker,"  ■ 
wel  disk  of  leatherapjdied 
tothepartand  then  raised 
by  a  string  in  the  center, 
has  been   soggested   for 
taising    depresaed     por- 
tiom  of  fractured  dcnllt. 
Ewbank        hsmonxMly 
snggeat*  that    it   mi^t 
be  used  tD  cause  a  da- 
▼elopment  of  the 
organ*  of  the  b 
ological  region^  - 
this,    however,    1 
ahead  of  Mr.  £».».», 
complex  machine  whetn 
each  it*  part  to  play  in  h 
and  dennssing  the   baaei 
"  Midshipman  Easy." 

BoQk-milL    A  mar 
fertilizer  or  foi 

Bone-grind  c 

throngh  ■  SF  .  _•  MOwn 
the  rollrn  U- 
ing  toothed  or 
serrated  in  dif- 
ferent degree* 
of  fineness,  and 
riildles  are  pro- 
Tided  for  sift- 
ing the  bonea 
into  fixes,  and 


they  a 

■old   a 


The  mill 
shown  in  Fig.  | 
788  u  made  of         f 

bolt^      lo      •  \ 

foundation.  \ 

Ronei     placed      '       *  \ 

in  the  hopper  1 

fall  throuf[h 
the  chute,  and 
an^  broken  by 
a  crusher  at  ita 
bottom.  ThcT 
thence  pas*  b»- 

tionary   grinding-plat*  VtA  K 


r 


BONES. 
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■vfatf  «liamiintl-Uui|ii'il  iimjf  tifnii  nrninfC*-*! 
Mialiiig  tram  tli«-  tviiur.  Whilr  thin«t*  an* 
•MP  nljir  by  rofmiAiitly  tiiniiiit;  tin*  mill  in 
tin,  tlirv  an*  nhdrpriH-*!  at  tin'  ot)M-r.  ;iii«l 
•  oC  tb«  mill  U  rrvir^-.!,  hriuKiii;;  lli<'  l.it- 
ctioa.  Th^  |*Utr  H  t'  u  a(^ii<»t*-<l  tn  ^'liifl 
0vr  *t(  tiii'-ii****,  \*\  fii**tiii«>  of  ih«'  M-i^-vk- 
iMBd-lrvrr  iktMtwii  at  .1. 
fllA  iBiiir-fiiill  h.ii  a  |i.iir  «•!'  rtilliTH  with 
■|nar**-«^ii:<'«l  ^iMt\-f^  lik<-  tli'«««*  **{  a  nilliu^- 
■hrnt  f<i  I  I  III  till-  t<-r!li  U-iii;;  M-rr.iti'il  aiiil 
rillitliiii'tk(ih''«»|i|it».ii**ti*ii.  Tli«-  |iliiiiiUr> 
W  D*ll  I*  ailjii«fjili|<'.  •>••  .t«  1*1  x.iry  tlii'  «li-** 
■wptt  tli^  r*ilU  ftir  I-ir;;t'  ^r  oim!)  Uiih-<». 
icilittr  i«  •Invt-ii  hv  tw**  li>ii-<*  t  .ttr.iilittl  t'l 

tin-    '■•iD^al'-   |ix«iil   (lir«>ll^h  <i*'Vi-|iil 


VH   7' 


■%• 


3T 


J    i 


r',V/-  ^.\ 
^;— i: 

>  idIU  Uiiii;  ^t  u|i  -t  !i*tl>-  '.I'll  ?iiii<-  t>v 
«t  anrw*.  Th>-  iMtiif>.  .iITi  r  ikit-in:;  ).-. 
iDlk.  arv  I'liii'lui  t*-«|  li\  tli<-  h'i|i)M  r  -i  ni'<> 
If  acn^o-ii  h,  »lii>li  1-4  •lii\fii  i>\  .1  )N-\<i- 
fci^K  in**'  *  |*iiii*>ii  ••II  tli>*  ^>  I'M --^ii.itt. 
HU  4vhiiw  l*Mi*-^  III  i\  llii-v  ^t-  ;;t«i!|Ii<I  jui  I 
blaCtr<l  iiiit  '\  li«-  li.fi  f'>iilr  .l'iii-..il>  Ml 
■am^  .lllii  ' '-tiiit'tiiiii.  •!• -It  ■>*••!  it  to.lii- 

|lirtl»|«*  a  Ji  W    tn  •  ll'.iT  ill*-  •  I'  •    MM-1<  r  )t.ill| 

■ak««l  Kiri>ii  .Itiohni  Ik  n  llniiiiiiii.  *  M>v 
■  l^riv**  ji;;jni  m  tli'-w><rM  tui-Miir-  ''      II  ■ 
aad  fcii-l.    '  Yi't'.ti   /.ti:,  \u   !?i>*   l>i>  kUiii> 
•  him,  *  !*•  in-''i'»tl.i!>    l.'tl'  •••  :..■  rii»ii  h'» 

a  llttW-  t"»fl-    ••lit  i*t   tin     'ti    ^>"»l|i-.   idiij  Jiij* 

r.  antl  it  «««  ipit  <.t<>|»'.  ,  ti*-  ]i'it  i(  iii!«i 
lva«  t>i*t  K iriiT ;  li*-  *>r<<-u)i*  it  t-i  tli-  mil). 
mM  n*f\  ;rriti<l  i*.  ;   li>-  .  ii>|  It  nil    tin-   .iTimI 

ktf«|  It  »r.ii  *  li.tiiiiii- 1,  t>'.ir  till-  .Lhvii  u  i« 

^'iilii*-:  lir<ik<-ii 

Mi/-    I         A      milM     il      l!l-!tUI||'  !lt.      if    iT 

p«aiv«i,  )■%   will- Il  *|i-    Tit\'iinii>  tl  l»-.iT  lit  .( 
■UK<|  ih  !li.    III. mil' I  •■!  •  i»ti!i<t-.       T'.- 
rd   (r><fii  !■:•    iiiit'-i:il    ••riji:iii)\     <i^i-l 

Iff      »•)•  I'l      W'h*  ,     II       III. I.  I    ,       1.      If  '   1 

M-|«tr.t*'-i    \'\    I    !mi.'.  t.'-i    tIi.i?    •!  ■ 
Bia>  *-*y  A^  till-*  •  t-  )i  •itIp  r.  .(ij-1  ^n\ •- 


('Iiifiping  of  haiuls  i\w  iwM\i;}t\f*  nf  tli**  fitriiipMl  and 
uiii^tlilif^  nf  tilt!  wiliil  ili*»triilii*'iitH.  t'tts^nnrtn,  nutrrA, 
mntnfttfM,  nftnhaiv,  ai»*  clil!'fn*iit  ftiniiN  of  Htrikiiif^  in- 
htttimt'iitH.     S«f  t'AHiANF.TJ*  ;  IhtrM. 

BoD-gmoe.     u\au/intl.)     A  Uiw-gnu-i*  or  junk- 

fi*ll«l«T. 

Bon'ing.  {Sun^;fi'tifj.\  Thf  o|Mr.itioii  of  levt-l- 
iiii:  i«y  iii«'aii«  «»f  tin*  i*y«'. 

Bon  ins-stick.  [Ituil.thuf,)  A  Mirk  with  a 
In  Mil  liki'  tlif  It-ttor  T,  tn  iinliriiii*  ;i  li'Vi'l  for  w«>ik 
or  I  ••iioirmtiiiii.  A  iiuiiiU'r  nf  Mirh  htii'ki  ovrr  a  hit** 
iimIi*  -iti*  .1  i-i  it.tiii  lf\t'l  inr  lilt'  tiipi  t»f  Inuh*  |»it^f*»  or 
liMiiiii,itiitii-l>l«>«  ko. 

/.*".f  !»»•/,  Ill  r;ir|N-iitrv  nr  iiiiui4»iiry,  in  |M*rforiiif<l  by 

'  )il.t<-iii^  tM'i  o'l.iii^lit  I'll^i-H  on  all  oltj«*<  t  attti  Mi^littii;; 

i»ii  tli'ir  uji]N  I  i-»li;i-H  t«»  «■••  if  tlh-y  niii>;«*.     If  tlifv 

•  in  iHit,  t)ii'  oiiir.ti-i*  is  Niiiil  til  1m>  in  irtH'/. 

Bon'net     l    i  U'mr.)    A  Imiy'**  li«>iul->erfir,  hav- 
ing it  •  r«>uii  uii'l  a  t-iir\i-«l  hriiu  <iih|>liiytti  ii|i>»anl 
,  .iii«l  f'irwiiril. 

'1.  {F"rt.)  A  |H»nii*ii  (if  a  ]i4(ni|N't  rli-VHtitl  to  a 
tnivrr»«'  til  ititi-n  I'lit  i-iitilHili'  fin». 
I  :t  xM'U'hmtr'i  )  tt.  \  rH<«t-in)ii  |ilttt«*  ii»%'rring 
til*'  ••|N-iiiii^  in  till-  Viilvf-i  Immtifr  I'f  a  ]iuiii]i,  and 
n-niov.ilil<'  till  tlt«-  «-\.iniinuli«iti  an<l  ri-{i.tit  nf  thf  valvi* 
aihl  M-at. 

h.    A  m*-talli'-  •-.uinpy  m  iinijtTtiiiii,  a<tof  a  tin*]>U(t* 
••I  >  hiiiiii«*\.     A  iiiul  or  winilM-ap.     .\  IkkmI  for  %'«*n- 
Illation,  iir  thf  '•niiik*--|ii|N>  on  a  railway  .car  HMif. 
I      '.   Th«*  il'tiiH' -haiml  win*  siuirk-arrffctini*  r«»wr  iA 
A  liM-oiiiotiv*-  rhiinni  V. 

4.   .\  !«liiliii;;  liil  for  II  hull-  in  an  mm  pii**. 
.'*.    {X'lutirttf.}      An  aiiiiitioiial  ]i|i-i-«*  tif  Miil  a<hl«*(| 
'■\  l.L<  iti^''«  t«i  t)i*>  fiM.t  of  a  Jill,  or  a  .«  httonrr's  fon*- 
■>.ti).      It  iH  iiHfil  iliiiiii^'  liL^lit  wtmi^i. 

Bon'net    de    Pr^tre.     \F",fifi',it,nH.\     Tailed 
li-Mt  pni-«('<»  •  .ip  !•!    NMalNiw -tail.      A  ti^uMr   rftian. 
.  >•  •-  Kmi \\ 

Bon'net-mhap  ing  Ma-chine'.    A  nuu-hin*-  in 

w':t-h    ii    I  iit:.tll\    <>ii.i]i*'ii    liinin-t   i^.  pit'^MiI  dimii 

.jf-n  a  fiirriiiiii:  tI«N  k.  li«  i:i\»-  it  a  *4t  -hafir.     <>n«' 

•  :i>-  ii.li  til*-  f\ti  nor.  t}i>-  miImt  tlif  iiitfrior  •iha|M* ; 
I'M*'  ii  u..iially  li»".it«-'l  Ml  ,«•«  (II  liry  thf  Uiiiiirt  an<l 
iii.tk*-  it  ri^fid  in  it-  a^  i(iiintl  form.  Tli«*  ]iiiNt-«^it  aiul 
iii.d  hill*'  all-  "iiiiil.ii  til  th*  liat-l'nrniii:!;  niai-hiiif,  tli«* 

•  iilh  r*-ni  •'  U-in^  |ttiii>  i|*atly  in  tip-  !>lia|M*  nf  thi*  arti- 
.  ).'        S«'i    II  11   Fi'KMINi.  NIaimink. 


h  U*'ial  ;M-i  ••inpilisiii' h'  ••!    tlo-   <bi- 

Mrl    till*    iiiikttiiiii' II*    1^    |-i|-mI  ir!v 
^  iivVT^o  oiii;iii       It   I-  A  !•  ;:'.riiii  ir< 

r-    Mviill{    )»-«-il    (|M-i     IN     .Ul     O-lit       K.«'\  |it 

■  |ir<M|w  fMii»  Tit*  Ik^iii  <  :.i       l*iiiiii<i- 

jf^^ttfitt  «rrr  ht  III    l«iwii-n    till-   1iiij>i<* 

n  in  tbf  f«-*li«lti'-«  ••!  Il>-r-  <ii  iio   mi,  .iii<l 

■MiitK*r  ••(  tin-  nM"i*iii   /-.■>**   ..\  itt- 

— iH-|      Tl**'  lit  i«  <-«  "f  -Ik  .111- i>-iit  h.j\]* 

Lalll'   ail  I  •wiii*iroii«  ,  !h<*—  "I  ili>'  .l.iji 

MtmMi  Tllf     I  Iff*  t     -i*  *ll'    1     11     •>!      W  !•• 

Mifii'-  in   til*    I  aw  *   •  ii« -1        A   -li.iiii 

■».  liirm%iir*-,  nipllhh*  aUi\i    lli<    Imiii  ^if 

rub-aduh  nf   tlir    lltth-    •liUlii>*»  thr 


u 


|fcfrtii#r- f^'•«•Htf  Mtirktrnt 


BONNET-PRESSING  MACHINE. 
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BOOKBINDER'S  TOOLS,  ETC. 


Bon'net-preta'iiig  Ma-ohine'.  A  machine  by 
which  bonnets  while  on  the  forminff-block  are  pi'e- 
sented  to  the  flat  or  presser.  In  the  example,  the 
bonnet  is  placed  crown  upward  upon  the  former  JV, 
which  has  a  rocking  ai^nstment  by  the  ratchet  S 
upon  a  frame  C,  whose  pedestal  is  planted  on  the 
slide  B,  which  has  a  traversing  motion  to  bring  the 
former  and  the  bonnet  beneath  the  presser  iV  on 
the  end  of  the  horizontal  arm  M.  This  has  a  pres- 
sure, by  means  of  springs,  on  the  stem,  while  the 
former  is  rotated  beneath  the  pressing>iron  by  means 
of  the  hand-crank  and  bevel -gearing. 

Bon'ney.     {Mining.)     An  isolated  bed  of  ore. 

Bon'ten.     {Fabric.)    A  narrow  woolen  stuff. 

Boo'by-hatoh.  {SautuxU.)  The  covering  of  the 
scuttle-way  or  small  hatchway  which  leads  to  the 
forecastle  or  fore-peak  of  small  sailing-vessels. 

Boo'by'-hat.  {Vehicle.)  A  sleigh  with  a  hooded 
cover. 

Boo'by-hatoh.  {Vehicle.)  A  roughly  built 
covered  carriage,  used  in  some  parts  of  England. 

Book.  1.  A  number  of  sheets  of  paper  bound 
together  on  edgt*,  known  as  the  binding -erige. 

Anciently,  books  consisted  of  a  continuous  roll 
formed  by  pasting  or  glueing  sheets  of  parchment  or 
papyrus  together.  They  were  usually  furnished 
with  cases  into  which  they  were  placed  for  preserva- 
tion  when  not  in  use.     See  Paper. 

Before  the  discovery  of  papyrus  —  which,  how- 
ever, was  at  a  very  distant  period  —  inscriptions 
wen^  made  on  Iwards,  inner  l)ark  of  trees,  afterwards 
on  skins.  Books  with  a  back  and  leaves  of  vellum 
were  m.idc  by  Attalus,  King  of  Pergamus,  about  198 
B.  c.     See  Parchment. 

The  manuscript  rolls  in  Herculaneum  consist  of 
papyrus,  which  is  charred  and  matted  together  by 
the  Art*.  The  rolls  are  nine  inches  long,  and  vary  in 
diameter  ;  each  forms  a  separate  treatise.  The  first 
printed  books  were  printed  on  one  side  only,  and  the 
|>ages  pasted  together  at  the  backs. 

rliny  says  that  the  Parthians  write  upon  cloths. 
Livy  speaks  of  books  of  linen  inscribed  with  the 
liames  of  magistrates  and  the  history  of  the  Roman 
Commonwealth,  and  preserved  in  the  temple  of  the 
Gk>ddess  Moneta. 

Aristotle  is  said  to  have  been  the  first  to  collect  a 
library  with  a  general  assortment  of  books.  (Straho.  ) 
Pisistratus  of  Athens  and  Polycrates  of  Samos  had 
libraries,  supposed  to  have  been  principally  ()oetical 
works. 

The  public  library  of  Pisistratus  was  removed  to 
Persia  by  Xerxes. 

The  library  of  Alexander  was  kept  in  two  precincts 
of  the  rity,  the  Brucheion  and  ttie  Serapeum.  It 
contoined'fn>m  400,000  to  700,000  books.  Authori- 
ties (Oellius,  Josephus,  and  Seneca)  differ.  Ptole- 
mies Soter,  Philadelphus,  and  Euergetes  were  its  pa- 
trons. Philadelphus  added  the  famous  library  of  Aris- 
totle to  the  collection.  It  was  much  imured  by  fire 
in  the  siege  of  Julius  Csesar.  Antony  added  to  it  the 
library  oi  Pergamus,  collected  by  Eumenes.  It  was 
afterward  injured  by  Theodosius,  and  destroyed  by 
the  Arabs,  a.  d.  640. 

The  first  uublic  library  of  Rome  was  founded  by 
Asinius  Poliio,  on  Mt.  Aventine.  This  was  followed 
by  the  libraries  of  Augustus,  Octavia,  and  Tilxirius. 
The  Ulpian  library  of  Trajan  was  attached  by  Dio- 
cletian to  his  therm®. 

A  furnished  library  was  discovered  in  Herculaneum. 
Round  the  wall  it  had  numbered  cases  containing 
the  rolls. 

It  is  recorded  that  Plato  bought  three  works  of 
Philolans,  the  Pythagorean,  for  ten  thousand  denarii, 
nearly  $  1500.  Aristotle  bought  a  few  books  of  Spen- 


cippus  for  three  Attic  talents,  nearly  $28(M>. 
ome,  A.  D.  420,  states  that  he  ruined  bimaelf  b] 
ing  a  copy  of  the  works  of  Origen.     Alfred  the 
gave  an  estate  for  one  on  cosmography,  a.  d.  8 

The  book  of  St.  Cuthbert,  the  earlieat  omi 
tal  book,  is  supposed  to  have  been  bound  about 
650.  A  Latin  Psalter  in  oak  boards  was  booi 
the  ninth  century. 

In  more  modern  times,  Machlin's  Bible,  omaiu 
by  Toinkins,  was  valued  at  £  525.  A  suncrb  & 
the  Bible  was  printed  and  collected  by  Mr.  Vi 
of  Golden  Sijuare,  London,  in  about  54  large 
volume-s,  with  7,000  illustrations  in  the  tex 
mounted,  and  containing  original  drawings  by  I 
erbourg  and  others,  was  insured  in  a  lx)ndon 
for  £  3000.  It  was  raffled  off  at  £  5000  ;  10« 
scribers  at  £  50  each.  Two  wagon -loads  of  a 
at  $25,000. 

A  standard  dictionary'  of  the  Chinese  lanj 
containing  40,000  characters,  was  ntade  by  V 
she  about  1100  B.  (•.  (Morrison.)  The  Onomas 
a  Greek  dictionary  of  Julius  Pollox,  was  n 
about  120  u.  c. 

Sze-ma-tseen,  the  Chinese  Herodotus,  wrote 
second  centur}'  B.  c.      The   dictionary  Si-wu 
compiled  about  148  B.  c. 

The  Spanish  Saracens  compiled  dictionaries 
cons,  encyclopedias,  and  phamia^-oiKjeias.  Th 
torical  Dictionary  of  Sciences  of  Mohammed  \\ 
dallnh,  of  Granada,  is  a  notable  instance.  Av 
also  wrote  a  large  number  of  works,  among  th 
Encyclopedia  of  Human  Knowledge,  in  tweni 
umes. 

A  manuscript  copy  of  the  Evangelists,  th« 
on  which  the  English  kings,  from  Henry  I.  i 
ward  VI.,  took  their  coronation  oath,  was  bo 
oak  boards,  nearly  an  inch  thick,  in  1100. 

Velvet  was  the  covering  in  the  fourteenth  <* 
Silk  soon  after.  Vellum  in  the  fifteenth, 
stamped  and  oi-namented  about  1510.  I.eathe 
in  use  about  the  latter  date.  Cloth  binding 
setled  the  common  i»aper-covered  mill-l)oanu 
1831.  Caoutchouc  backs  to  account  and  other 
books  were  introduced  in  1841.  The  rolling  m 
of  William  Burr  (England)  was  sulistitut*^  i 
beating-hammer  alwut  1830.     See  Book  HINDI 

2.  {Gilding.)  A  package  of  gold-leaf,  con 
of  25  leaves,  each  3j^  x  3  inches  s«}uare  ;  tt 
inserted  between  leaves  of  soft  paper  rubbec 
red  chalk,  to  prevent  adherence. 

Book-back  Round'er.  \.  {Bookbindimi 
machine  which  acts  as  a  substitute  for  tht* 
mer  in  rounding  the  back  of  the  book  after  c 
the  edge  and  ends.  It  is  usually  peifomied 
the  book  before  the  cover  is  put  on. 

In  one  form  of  machine,  the  book  is  nin  bi 
rollers,  being  pressed  foru-ard  by  a  roundeti 
which  rests  against  the  front  edge  and  detei 
the  form  thereof. 

In  another  form,  the  book  is  clamped  and  a 
passed  over  the  back  under  fprat  preasore. 

Another  form  of  machine  is  for  molding  the 
covers  of  l)ooks  to  a  ffiven  curvature,  uw  pi 
between  a  heated  cylinaer  of  a  given  ndins 
beil-plate  whose  curvature  correapondi  to  the  p 

Book-bind'er.    A  contrivance  of  the  nati 
a  temporar>'  cover,  for  holding  together  •  bm 
new8pa{)ers,  {laniphlets,  or  similar  articles. 
are  manv  forms  ot  the  device. 

Book-bind'er's  Tools,  eta  See  under  t] 
lowing  heads  :  — 


Album. 
AU-along. 


Arming-] 
Backing»bcMnL 


BOOKBIM>IN«:.  3:U  liiNiKHINDlNU. 

hkft  %wlft.  Ilrail-t«nil.  Uilii't,  i>f  !*i'rK:iriiiis  '^r  lii^  noh   Kunii-iii-is  aUiut   2<H> 

*M»ii  In-UMinU.  II.  I-.     Thio  kiiivr,   «>r  MiniflnMiy   lor   him.   iii\fiiii-il 

EM>i^';v^  lri*i'li*-iiii.  iMn-hiiM-iit.  hi-ii*-i- <  iill*-il  fm  nftim*  H'i,  fii»iii  rf-r^iniiiH. 

hr»:  Iijlfrii-.i%f.  It  >»a<«  ilfxwil  a-t  ii  Mili-tituti'  tor  |>>i]»ynin,  i»ii  wiiiih 

r^i>ij<-nft«hiB«-  .foiiil.  Jill  iMiiKir;:*!  h<i«l  \m*'u  VM  l>v  rtnluiiy  of  l-l;{ypt,uho 

%l:s^  K*  ttl*--oiit'  h.  tliiH  <wiu;4lit  to  fiiiKirtiitH  thi*  ii\.Ll  liKr.iry  in  AAia 

F^-— :.r^  Kii'*- kiii;;.  .Mjm»r. 

).  r .  *i  •  k:niC-  I.K  ill)!.  Tii**  «il«h-'*t   IniiiihI  UMik  kiti»uii  i-*  iln-  xiilntiti*  of 

•..?:  t  •  ;.,.j  UiH.hiM.iiii^.  St.  t  utlilN-it,  j-i#*i''i  »».*i"». 

■«i4-.;  Kiyih^'-'iii  t'H>l.  I\iiiy  w.ti  ii'«i-ii  loi  UMtk  r4ivi-rs  in  th*  •■ijjJitli  i-'-n- 

'•'..i.i.*  j-»%fi  I^tl-rini:  ^-'V.  tuiy  ;  o.ik  in  th«  iniitli.     Tin- "  itiN.k  ••!  K\.iiii>tliHt«.  " 

;•«■:  l^-tti-riiifci'tiNil.  iin   wliiilt   tin-   Kii^li^li  kin^'«  t<"ik   tii*ir  •  mniiuiiiin 

"^•4  c   i ''^f  M-iriili  •'•i^*-.  ii.ttli.  M.i-^  Uiiiihi  in  iKik  iNhinio.  a    i>.  lion. 

K>« '» &  rriun'i-T  M  irMinj  llo^^ikiii  aii<l  lt.it)i«r  ucn*  n***!!  in  liif  tiltii-ntli 

•kiAULl*:  Mill  Ui.inl  irnttiiy. 

^i*«    li-: ;  Mi!'r»-l  <  .ilf  in  l.'i.'io. 

r^-4  '  ..l:r.»'  r.tx  hili»*        «»\.f  .i«!iii:;.  >ilk  atnl  \i'lvit  a-«.irly  ».i  l)if  tifl<('itt)i  -inlMn. 

S«4  vs.:<^ -UA    hltl'  I'.li!*-:  'Ml''  <   ijUIlt*}t-<i  of    Wllliili,  ill    lii-l     "Ait    «it      Ntnllr- 

V*"  r.in>l  uuik,"  .-,i)"    ih«    •-.(ilii-.r    *-|  41  im*  n  «•!'   iii-*'«i!fUMrk- 

Atf  r  t-^i  |-i-->«.  )>iii*lih^'  !•  niiiiiiiiik;  III  I  lit-  liiiti-li  MiiM'iini  i-«  hitlii'tit 

MP  1  'h  \'\  >'.\  <<iiiil  I  KIm  tiiii>  liiii,  l.it>ii  tii%  I  |iii|>r.  Ill  .Mi-iii)<i.iinoi, 

"••'  ]'••  K* !  l-pik.  -Itii.  r:iiiH;i«l  Si>i)>iii..r.  1471.     It  !•«  •  •i\iii-il  uitli  i-riiii- 

■ -X  }*->:!i*  •'•■n  ?«.ttiii,  till  u)iii-|i    !<.  uroii^'iit    uith    liir    iM*ilk'  a 

"u*  1*  [:0.:ti^  II. .11  •••.it  i>l  .tiiii".  .1  lii>n  i.iiii|i.int  ill  l.'o|<I  tliK.ni  in  .1  )>iiii* 

•••»!  riiii'iii;..'  tin  \]'U\,  with   it   ti.iii-'Vt  i-i     |.,ii|;^'i-    1;.    -.-.iiJiT    -ilk;  ti.-- 

I'*.'..' :  ^r<«i  !'••;:•    iii-niii.ip*.  iiiiiii«r  oiiiiini*  iit»  aii>  atl  urmi^^lit  in  liiH  ^o]«l  thr*  .1  1. 

•*■■••  -  r-.!!l.>!t"  Till   ii«\t  iiitl.it.*  Ill   til'-  •'.III.*-  ii»lltitiiiii  I-  ii  lii-- 

*■"•"•  •  *.  rr'-^'kiX"^  -  iiptiKii  «■!  tl.«   Iliil\    L«ii«l,   111   Ki«  III  li,  vxiittt-n  in 

^•''<f     '-.'^  \'»n'.]  Il'iii\  VII  '•«  tiiiH-       It  i>  l«»iiiMi  in  ri- li  iiiiiiiM»n  \i-i 

'':«%^  lk'i]!.iiK*  ^'t,  witi.  tin   i>>\.il  .iiiiit,  till- ^.tit*-i,  iiiiii  iiinttii  •  III. 
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diverais  voluminibus  collectus,"  edited  by  **  the  most 
reverend  father  in  Christ,  Petro  de  Natalibus." 
Printed  in  1514. 

Bound  in  white  vellum,  elaborately  embossed  with 
salient  figures  representing  Faith,  Hope,  and  Char- 
ity, kit-cat  len^h  in  panels  of  the  cover,  surrounded 
by  scrolls  and  leafage.  The  binding  has  the  date 
of  1595,  and  the  vellunj  was  evidently  embossed  by 
being  stam^ied  while  wet  with  dies  engraved  in  in- 
taqlio.  The  panel  bonlers  were  made  by  hand-tool 
fillets,  not  rolls.  The  figures  are  ri'peated  in  a  man- 
ner which  shows  that  the  impressions  are  repetitions 
of  the  same  stamp.  The  vellum  wjis  probably  laid 
upon  a  material  which  would  yield  somewhat  to 
pres.sure  and  then  retain  its  form.  The  vellum  was 
then  drietl  in  pasition. 

3.  A  copy  of  John  Minsheu's  folio  dictionary 
"  Ductor  in  Linguas,"  published  in  1617,  and  dedi- 
cated to  James  I.  It  was  formerly  in  the  library  of 
Charles  I.,  is  bound  in  buff  leather,  and  has  the 
arms  and  crown  on  both  sides  of  the  cover. 

The  binding  of  books  varies,  and  the  following 
names  occur  :  — 

FtUl'hound ;  bactk  and  sides  leather. 

Half-hound ;  l>ack  leather,  sides  pajMir  or  cloth. 

doth ;  back  and  sides  covere<l  with  a  colored  fab- 
ric, usually  embossed. 

Muslin ;  same  as  alwve. 

Boards :  an  English  term.  The  covers  were  of 
mill-board.  They  were  afterwartls  covered  with  pa- 
per. 

Other  modes  are  known  bv  the  kind  of  leather 
with  which  they  or  their  backs  are  full  or  half 
bound  ;  as,  Russia,  morocco,  roan,  calf,  sheep,  vel- 
lum, etc. 

In  one  form  of  caoutchouc  Innding,  the  sheets  are 
folde<l  in  double  leaves,  clamjied,  treate<l  on  the 
liack  with  several  coats  of  caoutchouc  in  solution. 

The  processt's  of  bookbinding  are  about  as  follows : 

Folding  the  sheets. 

Gatluring  the  consecutive  signatures. 

JioUing  the  packs  of  folded  sheets. 

Seimiig,  after  saw -cutting  the  backs  for  the  cords. 

Rounding  the  liacks  and  glueing  them. 

Etlgt-cuiting. 

Binding ;  securing  the  book  to  the  siAUs. 

Covering  the  sides  and  back  with  leather,  muslin, 
or  paper,  as  the  case  may  be. 

Toolin/j  Hinl  iHtering. 

Edgf -gilding. 

The  British  Museum  Catalogue  is  a  library  of  fo- 
lios in  itself.  Evrry  volume  is  stoutly  bound  in 
solid  blue  calf,  with  its  lower  tnlges  face<l  with  zinc, 
to  save  wear  and  tear  from  the  violent  shoving  in  of 
the  volumes  to  their  ])laccs. 

The  museum  at  Cassel,  in  Germany,  has  a  collec- 
tion illustrating  EuroiM-an  and  other  trees.  It  is  in 
the  form  of  a  librar)',  in  which  the  liack  of  each  vol- 
ume is  furnished  by  the  bark  of  some  particular 
tree,  the  sid<»s  are  made  of  perfect  wood,  tne  top  of 
young  wood,  and  the  bottom  of  old.  ^^^len  oiKinetl, 
the  book  is  found  to  be  a  l)ox,  containing  either  wax 
models  or  actual  specimens  of  the  flower,  fruits,  and 
li»aves  of  the  tree. 

At  a  sale  of  rare  books  and  manuscripts  in  Paris 
recently,  there  was  dispostnl  of  a  fourteenth  century, 
illuminated,  Gothic  etlition  of  the  Bible,  with  gohl 
clasps,  set  with  tunjuoises  and  Inmnd  in  human  skin. 
A  copy  of  the  **  Imitation  of  Christ,"  now  in  the 
Carmelite  library  at  Paris,  is  similarly  cov«'red.  The 
human  skin  is  said  to  preserve  its  brilliant  whiteness 
forever,  while  all  other  {Mtrchments  will  turn  yellow. 
It  poS8es.s<*8,  l)esides,  the  advantages  of  iK'ing  easily 
embossed,  the  Bible  in  question  being    beautifully 


ornamented  with  Jteun  de   /ys,  scenteni»  etc 
the  other  hand,  it  absorbs  ink  so  freely  that  it  it  i 
possible  to  write  upon  it.     Tl^e  chmnurter  of  tiled 
IS  determined  by 

the     micro8co|»e.  If-  TIM- 

The  human  skin 
and  its  hair  are 
readily  distin- 
guished from 
those  of  other 
animals. 

Book-olamp. 
{Bo  ok  binding.) 
a,  A  vise  for 
holding  a  book 
while  being 
worked.  Adjust- 
ment is  made  by 
the  nuts  for  the 
thickness  of  the 
book,     and     the 

1)ressure  is  given 
)y  the  lever  and 
eccentric. 

b.  A  holder  for 
school  -books 
while  carrying 
them.  The  cords 
|)ass  through  the 
up{K*r  bar  A  and 

down  to  the  lower  bar ;  they  are  tightened  by  1 
rotation  of  the  handle. 

P%.  79X. 


Booh- Clamp. 


Sfkool-Sook  Qmnp, 

Book-edge  Lock.  A  lock  whereby  the  clc 
sides  of  the  book -cover  are  locked  shut. 

Book--fold'ing    Ma-chizie'.     A    machine 
folding  sheets  for  gathering,  sewing,  and  binding 

(■hambtfrs's  l)ook-folding  machines  are  made 
various  sizes,  a<iapted  to  fold  sheets  to  Tariouii 
mensions  from  folio  downward. 

They  are  also  adapted  for  folding  two  aepa: 
sheets  together,  pasting  the  separate  pages  at 
back  ;  or  for  cutting  sheets  into  a  number  of  pit 
and  folding  them  separately.     Insets  also  may 
cut  off  and  set  in  as  by  hand. 

Fig.  793  will  give  an  idea  of  tlie  folding  pro- 
on  a  simple  machine. 

The  operator  transfers  a  sheet  to  the  taUe 
whi(!h  has  a  transverse  slit  scross  its  middle. 
n>volution  of  the  pulleys  operates  a  rock-alialt  i^,  < 
rying  a  <:urveil  arm  with  a  folder  C  at  ita  extremi 
which  presses  the  sheet  down  thixm^  the  slit  in 
table,  where  it  passes  between  rdlei%  which  doc 
it  and  deliver  it  into  a  receptacle  D,  At  the  end 
the  machine. 

To  fohi  an  octavo,  the  onoe  folded  aheat  ia  sg 
presented  to  a  folding  edge,  when  it  is  carriad  te  a  i 
ond  s(>t  of  rollers,  which  M|neese  it  Rat,  aad  it i^jhe 
led  to  a  trough,  where  the  folded 
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IHHiliun  ;  in  Ihr  lonrnt  mrtvtiig 
Ihr  Mfmaturr  whi<h  iilnMl<lli-»  it,  ■iiil  in  lb* 
btti'T  fiwaiinic  gaM't  Ttir  ihp  biiriMUtal  pUle 
wtiirli  jHuhi-*  till-  xiKtiBlun-  U  tbc  fndn  np 
tu  (if  I'U'v  wli.rr  it  i>  iirwn. 

~    dc-iiHW'Un.    ^F«^rir.i    A  fiiw,  I 
KU.M*.  lik.-»S*i» 
in  I-.1-  [<.itii      »<-• 
Book-p«r>f*ot'liis 

ti.'  "hu  li  t<"»l->  I"!!!  Miln  vt  >  khnl  Kith- 

iuii.    Smwai'l  up- 

iniKHHliatr  MH-cra- 

liav-    antiMMUi-'   fiiil    Wlarrm 

Sii.'li    Brr    llii-   fi-ni,    Ilvlixt, 

I-;    ll'iillrr,    iiuij    iiilK-r    |>lintin|t-|itmBii   uf   Ibr 

lii)l)i<~.(  r|iHr.btT  Hml  i-lllrirmy. 

Bool-work.     S<-r  ltrni.-w<iKK.     Sir  aim 


illi  lalU 
Ii'IhI  tW 


I  ill-'  «IU<l<)ill|C><llilii  >lr  Will    (u   Kind- 

I  vliii'h  HTi'  *innu  fmni  ibr  •luiliUna- 
III-'  luir  iiirl  iiiuiii  ii.p-itHlUtit  >aid- 
iiy  «f  tlKw  IxKiiiK  -irr  •■iiili'il  jpi.M. 

Till-  nuqi'iil  >f-,i.i  i-  hiiu<-'l  "III  lik''  •  ■tuiMinii- 

Niil  l--ii.'»l  Ihr  Ml.)  ..r  tli>'  >j«>.Jrrl»«n. 

r.    i;\,r   l...,H»  .    lll<-^}A.'.'..lltll<-^|.^ir>l>'.kl-<tT«-II 
nioMK,  whrn-  th<'  Unl.  and  Rtatr 


1  thr  llirrail    jwint.     <>n  (hmirinK  it  ilnuiiBaril  1<>  thr  KniiiiiH,  it 

imtiiitrlhi-r.     rrlmitiiU  in  a  itnifthl  liiir.  piipniiiiK  a  rinicliFt  mch 

alUTMtctjr  fRMi  a  Tntiral   tu  ■     tiiM  until  it  atrikn  tlie  olijnl  at  which  it  ia  thlMTW, 
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The  most  singular  curve  described  by  it  is  when 
it  is  projected  upwanlat  an  angle  about  45%  when  its 
flight  is  always  backwanl,  and  the  native  who  throws 
it  stands  with  his  back  to  the  object  he  intends  to  hit 
The  ancient  Egyptians  ustHlturvedthrowing'Sticks ; 
but  their  shaiH;  was  not  like  the  one  alwve  described, 
nor  their  Might  anything  very  (M^culiar. 

The  Fls<}uiinaux  and  some  Brazilian  tribes  use 
throwing-sticks.  The  Purupurus  have  the  palheiUy  a 
missile  of  a  similar  kind. 

The  trombnjth  is  a  thro  wing-stick  used  by  some  of 
the  interior  tril)e8  of  Africa. 

Another  form  of  missile  is  the  bolas  of  the  Patago- 
nians.     Stre  Bolas. 

The  l>ooni<'mng  of  the  Moqui  Indians,  of  Sonora,  is 
a  flat  iM)inteil  stick,  with  a  small  ornament  like  an 
acorn  at  tlie  handle  end. 

Boom-i'ron.     {Xautiaii.)     A  flat  iron  ring  on 

the  yanl,  through  which  the 
studding-sail  lx>om  travels 
when  being  rigged  out  or  in, 
'  One  bo<im-iron,  cjiIKmI  the 
yard-arm  iron  {b  A),  is  fixtnl 
at  the  end  of  the  yard,  and 
another  iron,  called  the  qiuir- 
ter-iroii  (»),  is  placed  at  i',j 
of  the  length  of  the  yard 
from  the  outer  end. 

The  quarter -iron  has  a 
clasp  r  k  «,  which  embraces 
the  yard,  and  a  clasp  *  », 
which  holds  the  heel  of  the 
studding-sail  boom,  d  is 
the  stop  of  the  yard,  and  to 
it  is  secured  the  check-block 
e  for  the  shfifts. 

Boom-jig/ger.  (Nauti- 
cal.) A  tackle  for  rigging 
out  or  running  in  a  topmast 
studiling-sail  boom. 

Boomlcin.     (yaxUiml.) 
A  projecting  s{>ar  at  the  bow 
of  a  ship,  for  hauling  out  the 
weather-tack  in  sailing  near  the  wind.     Bumkin. 

A  fore-boom^  or  bentick-boom,  Ls  sometimes  used 
for  spn*ading  the  foot  of  the  fon'-sail. 

Booma.  (XauticAil.)  A  s[)ace  amidships  on  the 
snar-deck,  lietween  the  fore  and  main  inaists,  where 
tne  launch  or  other  large  boat  and  spars  are  stow(^. 
Boon.  'The  internal  wocmIv  jjorticm  or  pith  of  Hax, 
which  is  disorganized  by  rttting^  the  binding  muci- 
lagi*  l>eing  softened  by  fennentation.  The  boon  is  i>ar- 
tially  H'moved  in  (jrtiHHiwj^  and  tog<»ther  with  the  skives 
is  iompletely  eliminated  from  the  hire  or  HIkt  in  the 
subsequent  opi'rations  of  braking  and  scutching. 

Boot.     1.  {/jfofJuir.)      A  covering  for   the   foot 
and  lower  part  of  the  leg,  made  ordinarily  of  leather. 
The  various  (Kirts  are  aesignat(;d  in  the  illustration. 
In  the  elevation  A  (Fig.  796),  — 

a  is  the  /a>?i/. 

b  the  side-seam. 

c  the  bark. 

d  the  strap. 

e  the  instep. 

/the  vtimp  or  front. 

g  the  quarter  or  counter. 

h  the  rand. 


Boom-IroH. 


i  the  heel  ;  the  front  is 
the  breast^  the  l)ottom 
the  face. 

j  the  lifts  of  the  heel. 

k  the  shank. 

I  the  icf.lt. 

m  the  sole. 

n  the  toe. 

0  the  ball  of  the  sole. 


\xi  By  (same  figure),  — 

a  is  the  upper.  c  the  outsole. 

b  the  insole.  d  the  my//. 

e  the  stitching  of  the  sole  to  the  uxlt. 
f  the  stitching  of  the  upper  to  the  icelt. 


g  the  channeling^  or  the 
depression  for  the  bights 
of  the  stitches. 

Hesiod  (1000  B.  c.) 
mentions  ox-hide  boots 
and  woolen  socks  as  |)art 
of  the  winter  equipment 
of  a  plowman,  but  rec- 
ommends that  the  plow- 
man go  naked  in  summer. 
The  modem  Syrian  boots 
are  of  leather,  and  have 
an  extra  thickness  sewed 
on  below  to  answer  for  a 
sole  ;  but  they  do  not  ap- 
p(tar  to  liave  a  flat,  strong 
sole  like  our  own,  and  we 
should  consider  them 
very  sloveidy  and  uncom- 
fortable. 

The  boot  was  worn  as 
armor  at  a  very  early 
I>eriod ;   being  made   of 


f%  ns. 


Boot. 


leather  with  plates  or  greaves  of  metal  to  guard  the 
front. 

Moses  says  of  Asher,  "  Thy  shoes  ahall  be  iron  ind 
bra.s.s."     1451  a  c. 

Homer,  in  his  ''Iliad,'*  speaks  of  the  brazen-booted 
Greeks. 

In  the  Abbott  Collection,  Kew  York,  may  be  teen 
ancient  Egyptian  boots  and  shoes,  of  purple  and  ird 
leather,  and  of  white  kid.  Sandials  were  the  com- 
mon wear,  and  were  made  of  leather,  raw-hide,  date- 
leaves,  and  papyrus.  In  the  same  coUection  is  the 
mummied  foot  of  a  lady  i^ith  the  white  kid  gaiter 
boot  yet  remaining  upon  it.  The  foot  is  ainaU  and 
finely  arched,  n>seml)ling  the  true  Aralwan  type. 
The  l)oot  is  so  fragile  that  it  will  not  bear  handling. 
The  upper  appears  to  be  sewed  to  a  lole,  but  duet 
not  show  any  heel.     It  is  from  Sakkarah. 

The  Median  and  Roman  boota  were  laced  np  in 
front.  See  Cothurnus,  in  Smith's  "Dictionary  of 
Greek  and  Roman  Antiquities." 

The  boot  was  called  oerea  by  the  Romans.  The 
calceus  was  a  shoe,  and  the  soUa  a  sandal.  The  ahoet 
of  the  Roman  senators  came  up  to  the  middle  of  the 
leg,  and  were  generally  black.  On  ceremonia]  occa- 
sions the  Roman  magistrates  wore  rtd  shoes.  Bed  and 
purple  were  regal,  and  red  is  jtt  a  cardinal  eolor. 

Tiie  Etruscan  augurs  wore  jack-boots. 

The  I^mas  of  Tartary  wear  red  boots  and  vcOov 
cloaks.  They  leave  their  boots  in  the  ▼estiholes  of 
the  temples.  So  do  the  Turks.  The  Inttsr  faroitght 
the  practice  from  Central 


BOOT-CALK.  3 

**1lwK  boo^t  ■  pair  of  boots  ;  cost  me  30«," 
-Tin%lSS2. 

Tk  boot  and  ihoe  m&king  bunnera,  more  particu- 
bl^dBK  theintrodaction  o(  pvgi.  which  arc  said 
bkvebMn  utTented  by  Joseph  Walker,  of  Hop- 
UMm,  HiM.,  mboat  the  year  1818,  haa  become  a 
fcjaitemiTe  and  unnortant  branch  of  manuractiirr, 
■dnoy  being  employal  in  nearly  all  Che  operu- 
ftMtwwected  with  the  business.  The  Urst  appli- 
■lixif  machinery  in  ahoemaking  is<luc  to  thecet- 
Antnl  Brand,  who  devised  a  aeries  of  machines, 
I  opeiated  by  invalid  soldiers  belonging  to 


wkian  had  to  perform  was  so  simple  that 
tttflbe  nBiiipulution  could  be  learned  in  half  an 
bn:  The  sole  was  secured  to  the  up[>er  by  iiaiU, 
line  machines,  being  employedsalely  forthe  manil- 
triut  of  army  shoes,  appear  to  have  fallen  into  dis- 
■t  ■(  the  close  of  the  war,  and  were  nevor  intro- 
kodialn  private  establishnientB,  tlie  style  of  Work 
piAtblf  not  being  suited  to  the  demands  of  the 
liUic 

A  loDE'Iegged  boot  miuie  in  Worcester,  Mass., 
k  tbe  Pennsylvaaia  coal-miaes,  is  the  most  dur- 
ihlr  piece  of  furniture  ever  constructed  of  leather 
■d  Inn.  Tbe  solea  are  about  three  iiusrters  of 
aisch  thick,  projecting  like  the  guard.q  of  n  Mis- 
dappi  aCeamer.  The  be«l  also  projects  nearly  a 
qDCter  of  an  bicfa,  forming  quite  a  slid!  near  the 
Mater,  and  flared  at  the  bottom.  Nails  with  o 
ht  tap,  a  size  smaller  than  a  three-cent  piece,  arc 
dnm  as  closely  as  tbey  can  be  set  all  over  the  sole, 
iuk,  and  heel,  forming  as  it  were  a  solid  iron  bot- 
tn  The  boots  weigh  6^  pounds,  the  nails  contrib- 
tliig  )J  pounds  to  the  weiaht.  Long  nnils  of 
Sn£ih  iron  are  driven  tlirougli  the  hect  and  sliank, 
dinehing  on  the  inner  sole  ;  three  to  tin-  heel  and 
■I  to  the  ahauk.  Tlie  sides  are  dosnlby  hand  with 
1  ax-iliauded  thread  Chat  will  hold  iOU  pounds 
"i^t. 

.  1  {Carriage.)     The  receptacle  for  haj^age,  etc., 
Uotber  end  of  a  coach. 

t.  iUaiage.)  Protection  for  the  feet  of  horses, 
ateloping  the  foot  and  a  part  of  ilie  lt>g,  A  lon- 
•mirac  substitute  for  swB<ldliug  or  bandaging, 
htraled  in  Englnnd  by  Rotch,  1810. 

T\kj  are  used  on  the  feet  of  horses  while  staudiiig 
in  ■  nable,  to  keep  the  feet  moist  and  prevent  crack- 
Of  or  CDDtractiou  of  the  hoofs.  Thev  may  be  lined 
Tith  tpooge,  which  is  kept  damp.  T'lie  boot  has  an 
■pi«  and  sole,  and  is  shaped  to  the  foot  nearly. 
"nt  apper  part  has  a  dmw-slring. 

Th^  are  also  used  for  various  affections  of  the 
kflllid  feet,  such  aa  varicose  vcina,  ajiUiit,  specdy- 
lit,  itiain.     In  such  cases  they  are  made  to  At  more 


A  spur  for  the  boot-sole  to  prevent 
the    wcurer     from 
IW.  slippinK  on  ice, 

Boot-ohan'nsl- 
Ing     Ma-cbtne'. 

One  fur  making  the 
slit  iitasotf  to  sink 
the  sewing- thread 
below  tbe  siirfaee. 
It    consii'ts    of   a 

C'l  on  which  the 
t   is  held,   an 
inclined     knife 
guide  which  causes  the  kuife 
t  an  ei^ual  distance  from  the 

for  holding  a  boot  while 


>5  BOOT-EDGE  TRIMMER. 

being  sewed.  It  cousists  of  a  pair  of  jaws,  between 
whose  edge  the  leather  is  gripi>eil,  and  which  are 
locked  together  by  a  cam,  or  by  a  cord  which  leads 
to  a  treadle. 

Bootorimp.  {Booe-inal-iHg.)  A  tool  or  a  nia- 
chine  for  giving  tile  shape  to  the  pieces  of  leather 
designed  for  boot  upjiers.  Formi-rly  the  leather 
made  a  series  of  fold,s  or  crimps  over  the  instep,  and 
hence  may  have  originated  the  name.  The  leather 
for  upiiera  is  no*  crimped  by  softening,  straining 
over  a  former,  and  rubbing  down  the  ])arts  wliere 
the  leather  is  thickened  by  the  o]>cration  ;  that  is, 
theparts  which  would  be  cn'm/«(i  or  rugged,  i 

jiactcil     at     that 

In  the  illustia- 
tiOD,  the  edges  of 
the    leather    are 
tacked    over   the 
jiieces  C  B,  whieh 
are  then  extended 
outwardly      from 
the  block  A  hy  mK. 
EcrewH,  which  ate  threaded 
sockets  in  tlie  movable  blocks, 
and  bear  by  their  inner  cnd» 
in  pockets  on  the  edge  of  tht 

Boot-orimp'lng  Bla- 
ohlne'.  (itniil-nuiitiiip. )  A  ma- 
cliinc  in  which  th^  crimping  in 
performed  in  succession  Upon  a 
number  of  leather  pieces  cut  to 
a  pattern. 

The  boot-trees  (.'  are  attached  t 


o  crimp  the 


justable  ribs  D  D,  which  are  so  bent  a> 
leather  upon  the  trees. 

Boot-«dge  Trim'mar.  A  machine  which  acts  in 
connei'tion  with  a  guide  to  pare  smoothly  the  edges 
of  boot-soles.      It  is  a  machine-substitute  for  tlie 

In  the  machine  (Fig.  800),  vertical,  endwise, 
and  rotary  movements  are  imrmrted  to  the  jack  in 
which  the  shoe  >  ia  clamped.  The  gage  y  runs  be- 
tween tbe  sole  and  upper  leather  of  the  shoe,  and 
prevents  tlie  paring-knife  from  cutting  into  the  up- 
per leather.     The  cutter-head  N  rests  noon  the  pe- 


BiM-Bdf  TVimmiiv  ibcAJH. 
ripherr  of  the  pattern  x,  which  goTerns  the  depth  of 

Boot'ee.  (F/il/Hc.)  Awhite.«pott«lDuusmu8liii. 

Boot'-groov'liie;  MB-citUn«'.     One  for  making 

thf)  groove  in  a  Hhoe->ole  to  Bink  the  scwin(;-threaila 

beh)W  the  surface.      A  ehaniuliitg-mnchine. 

BoOt4u«l  Cnt'tor.    A  muihine  for  cutting  the 

lifts   for    nukiug 

Hf-SOl.  boot-hMb.    Inthe 


siie.nnd  are  hinged 
to  the  frame,  so 
! that  they  can  be 
let  down  over  each 
other.  The  lieel- 
liflB  are  cut  to 
glad  uatedsue.anil 
merely  rei|  ui  re  be  V- 
eling  after  attach- 
ment. Theleather 

ii  pUced  ou  the  cutters,  and  forced  down  by  blows 

of  a  woodeu  mallet. 

Boot-hold'er.     A  joek  for  holding  &  boot  cither 

in  the  proce.-M  of  manufacture  or  for  cleaning.     The 


bMC-piece  ii  attached  to  ■  bench,  and  has  a  station- 
ary prong.  The  movable  prong,  containing  the  foot- 
piece,  ix  attached  to  the  other,  and  is  held  at  its  ad- 
justment by  a  curved  rack  and  pawl. 

Boot-hook.  A  device  for  drawing  on  boots  and 
iImm>,  consisting  essentially  of  a  stout  wire  beutinto 
a  hetjced  form  and  provided  with  a  handls. 


IIUOT-HAKIHO  MACUIMK. 

Boot-Jaok.  A  bfwrd  wtth 
to  retain  the  heel  of  a  boot  « 
being  pulled  off. 

Boot-jacks  are  made  jointed, 
fold  into  compact  form-  Rn 
made  in  tbem  to  hold  a  nnall  b 
■  minute  box  of  blocking.  I 
made  to  contain  all  thire,  beii 
arranged  to  suit  the  fastidiooa. 

A  lioot-rack  ia  mrrely  a  fnin 

'r  hoota,  and  would  not  be  here 

that  several  patents  have  lieei 

for  special  contrivance*  in  thai 

Boot-making  Ma-ebin^ 
have  lieeii  employed  in  Kranw  ■ 
for  securing  soles  to  ahoes- 

Hachines  for  making  boots  ai 


randiMp,  hal-euttiag.  hetl-tritiii 
luei-bumMitif  machinnt. 

Uppcr-machiaa ;  which  incln 
ing,  turning,  team-rolling,  and 

SoU-iiinrMiia :  which  includ 
ehanntlivg,  bitrnithinri,  and  pegging  machi: 

Latting-niaehinei :  for  drawing  the  np]M 
of  the  boot  annly  on  to  the  last. 

Pegging-machinet  ;  peggiug-jada  for  holi 
while  being  pegged. 

Crimping-madiijut ;  for  stretching  ami 
into  shape  leather  for  uppera. 

Beaidee  these  there  are  nnmerous  hand -too 
bumitheri,  edge-ptanei,  and  ihavtM,  pegging 
'■  "  under  Leathkh. 


In  I 


of    I 


machinery  is  the  following  series  :  — 

The  leather  is  cut  into  ahape  by  mnni  c 
sembling  punches.  The  thickneraea  whi 
form  the  soles  are  united  with  glue,  and  ci 
previously  to  being  cut.  They  receive 
necessary  concavity  by  powerful  hydraulic 
and  their  surfaces  are  smootlted  and  ha 
still  another  machine.  Sewing-machine 
the  necessary  seams,  binding,  and,  if  ara 
namental  stitching  of  the  unper  leather*  ; 
the  separate  Jiarts  are  brought  together 


which  IS  to  complete  the  si 
ir  leather  and  the  aole. 


"■1 

machine  the  inner  sole.  The  upper  leathi 
stretched  over  this  by  means  of  small  ni 
tached  to  the  machine,  which  are  capable" 
ing  it  with  conaiderable  force.  It  U  i 
place  by  a  row  of  small  nails-  The  outer  • 
carefully  applied  over  the  whole.  Aa  thia 
entirety  linished  and  polished  on  the  ed| 
previous  process  of  vrejioratioa,  it  is  imptu 
It  be  truly  adjusted,  since  it  cannot  he  i 
trimmed.  The  machine  then  applie*  to  the 
with  theupper  leather  included  between  tin 
of  pressure  of  not  leas  than  700  pound*,  in< 
deaired,  to  one  ton.  Screws  are  then  ii 
round  the  margin  of  the  sole,  an  opention 
in  less  than  three  minutes  for  a  mngU  ■! 
five  minutes  for  a  pair.  The  aolient  eztn 
'  by  a  chinel,  and  ths  ba 


iron,  prevents  the  interior  e; 
the  surfare  of  the  inner  sole. 

The  machines  not  only  apply,  botawke 
The  material  is  brass,  whlcA  u  dtswn  off  & 
bin  in  the  loacldne  w  it  b  nqntaad.    Ths 


BOOT-PATTEEN. 


tan  hNiionuUy  thraogh  a  gniJr,  and.  in  onUr  to 
at  tb  thread  of  the  Btruw,  tlie  whole  Imbliin  re- 
nho.  In  hand-iiuchliiej  a  crank  M-rvL'slogive  tlic 
ifrolitiHi ;  hut  tha  driving  power  inny  Iw  taken 
(rmlDOtor.  When  the  rf^iatsnre  shows  that  the 
Mnhuitnick  the  iron  lost,  a  cutter  in  brought  into 
■tkabythefootofthenperatarprt'&singupoiiaiiedal, 
^IkwiK  ii  cut  asnearas  possible  to  the  Icathrr. 


which  h 
ment  oti  one  anottiiT,  ao 
atto  b>M>xpiui<le<loi'['uii- 
trartetl  toanyKivi-udi- 
within     the 


Boot-4op'pillK.  IXauiical.)  Tlie  opcratioTi  of 
seraping  oM  gnus,  haniacies,  I'U'.,  frotii  a  vcssel'a 
bottom,  and  I'oathig  it  with  a  mixture  of  tallow,  sul' 
ihiir.  and  rwtjn. 

Boot-trea.  An  iii.ttriimviit  romposed  of  two 
woudrn  blocks,  constituting  a  fnmt  and  a  rear  l"or- 
tion,  which  together  fonu  the  sliaiw  of  the  leg  and 
foot,  and  which  are  driven  a\iart  by  a  wedge  introduced 
Flg.eoe 


»s.  U»e<l  in  innrk- 
ig  out  ahai>es  and  sixes 
a  leather  ready  for  the 

Boot-wam  Rub'- 
ler.  A  burnishing- 
tool  for  llnttening  down 


the 


till' 


thick nrji»-s  of  leattn 
ore Mwrd  together.  This 
is  usually  a  hnnd-tool, 
but  sometiinps  is  a  nin- 
e  in  wiiich  a  boot- 
>  leg,  for  instance,  is  held 
ouajockwUiLe  the  rub- 
ber, either  a  roller  or  a 

r,  is  reciprocated  upon  the  si'anL 

Soot-aluiik  Ma-ohlne'.  A  tool  for  drawing 
tk  Ifither  of  the  ujijier  or  I>oat-leg  over  the  last 
iitotlm  hollow  of  the  shank.  In  the  exa'.nulc.  tho 
taller,  hdng  placed  over  the  last,  is  inserted  between 
lb  jin  which  are  ijivolt-d  to  tin'  plate.  The  screw 
MBBectingwith  the  jaws  by  arms  is  then  turncl,  and 
CHKt  the  jaws  to  be  brought  together,  thus  stretch- 
i*|  (be  Itather. 

Ih-m  Wg-  SIS. 


BMt-atr«toh'«r.  (Leaeher.)  A  device  for 
■McUng  the  uppers  of  boots  atiil  Bhooa.  The  coni- 
y'lbnu  is  a  two-part  last,  divided  liorizonlaliv  and 
■>*iHa  vtdge  or  a  wedge  and  screw  to  •'x|i»ml  theiu 
■ftirEuertion  in  the  boot. 

Il  the  example  the  last  U  dividi-d  iiilo  nil  upi>rr 
•MmderKctioD  which  are  conni-'led  by  a  levir. 
Jltliw  end  of  the  uppiT  section  is  piculed  to  the 
•wetdotthe  lever,  ond  the  middle  end  ofthelev- 
f  uhknimed  at  the  mid-length  of  the  lowi'r  kfc- 
'*•■  The  screwn  operate  to  misi'  tin-  n^nr  cud  of 
^  ipper  section  immediately,  and  its  foi-«  mil 
™ip  the  medium  of  the  lever.  The  up]»T  sur- 
■^M  the  last  hai  changeable  knobs  to  strrteli  tliv 
■"iwiil  particular  places. 

TWre  are  nniiy  kinds  for  special  uses. 


Iietwcen  them  to  stretch  the  boot.  Tho  foot-piece 
is  sometimes  iletaehablc.  In  the  illustration  the 
tree  is  shown  mounted  on  a  trestle,  the  center  wedge 
iK'iufi  driven  l>y  (he  motion  of  n  trenille. 

Boot-TBD'tl-la'tor.  A  device  in  a  boot  or  shoe 
for  allowing  air  to  pass  outwardly  from  the  boot  so 
as  to  air  the  foot.  Itnsually  consists  of  a  peribtated 
interior  thicknps.s,  a  sjux'e  l>'tween  this  and  the  out- 
er jiortion,  and  a  discharge  for  the  air,  throngh  aome 
juirt  of  the  said  outer  portion  alwve  the  water-line, 

Bo'qulD.    {Fc^>rie.)     A  eoiu'se  Spnnish  bnize. 

Bard.  {Miiiivff.)  A  lateral  passage  where  a  shaft 
intersei'.tii  a  seam  of  coal- 

Bor'der.  1.  (ililtivg.)  The  hoop,  rim,  ox  cwrh 
around  a  Imilatone  or  hedplate.  to  keep  the  meal  from 
falling  otr  except  at  the  prencribedgaii.  Used  in  gnn- 
|H)wder  mills  and  some  forms  of  giain-grindingimlU. 

2.  {Priuliitg.)  a.  A  type  with  an  oniainental 
fari>,  suitable  for  forming  a  part  uf  n  fnncy  border. 

S.  Ornamental  work  surrounding  the  teitt  of  apage. 

3.  {iMktinithiuij.'i    The  rim  of  a  lock. 

1.  {Fabric.)  That  part  of  cloth  containing  Hie 
selvage. 

Bor'd«r-[dle.  {Hydraulic  Engineering.)  An  an- 
terior pile  of  a  (uiffer-dam,  etc. 

Bor'der-plane.     A  joiner's  edging-plan& 

Bor'den.  (Fi'lmc.)  A  class  of  narrow  textile 
fabrics  dr-iigned  lor  edgings  and  biiidings  ;  such  aa 
galloons  and  Inees. 

Bor'der-atone.   Tlic  rurl«1one  of  n  well  or  pave- 


le  bort  is  ailaj>ted  to 
the  shu'iie  niiuiri'd  of  the  chamfered  uuder  jiart  of 
the  head. 

2.  The cnvily  of  a alcnin-'nginc  cylinder,  pmnp- 
barrel,  jiiiie,  oaimon,  liarrel  of  n  llre-ann,  etc.  In  pw- 
chanics  it  is  ex|>n-ssed  in  incheH  of  diameter ;  in  ean- 
nnn  in  the  wi'ight  iii  pounila  of  solid  round  shot 
adapted  thereto,  as  S  ilr.,  12  itr.,  or  in  bches  of  ili- 
nnieter,  as,  8-inch  gun,  12-inch  Rnu  ;  in  small-annt^ 
in  hundmlthHof  anini'hileeuiially,  thus,  .44,  .55,  in 
tills  case  it  is  termed  iiiliticr:  iu  B]>orting  rilles  1^ 
tlie  number  of  l>idls  to  the  pound  ;  in  smooth-boro 
fowling-piccesbya  tiaduniuiiber,  asNo.  9, 10,Il,ete. 


BOREL.  •>■: 

2.  The  caliber  of  a  windiiistnimplit  ;  as,  the  bore 
of  a  flute. 

3.  The  Cttjiacity  of  a  boring-tool ;  as,  the  Jore  of 

Boi'^  (foinc. )  (1.  Formerly,  ■  coari*  woolen 
oloth. 

b.  Alightstuirwithaailken  warp  and  woolen  woof. 

Bot'er.  {Cooi/trUg.)  A  semi-conical  tool  used 
to  enlarifu  buiig-holci  nnd  give  them  a  flare. 

Bo-tilla.  [Mdnlliirg'j.)  A  rich  cojiper  ore  in 
-lust. 

Boi'lng  and  Teu'on-lug  Ma-ohliie'.  ( IFkal- 
irrrighti,i.j.)  Oue  adapted  to  liore  the  holea  in  the 
fellies  and  to  cut  the  tenons  on  the  ends  of  thn  spokes, 
hi  the  exBinplB,  the  wheel  ia  mounted  on  sliding-bed 


noHlNC-HACHIKE. 


D,  and  pressure  on  the  treadle  h  draws  the  spoke 
the  hollow  auger,  whose  stock  is  turned  by  hand  till 
arrested  by  the  stop  ii.  For  boring  fellies  n  detaeli- 
able  bed  ia  fitted  on  the  Blidinc  carriage.  A  screw. 
clamp  in  the  bed  holds  the  felly,  which  is  moved  up 
lo  the  auger,  tamed  by  hand  aa  In  the  former  case, 
and  arrested  by  a  gHgp-sIo|i.  The  brace  c  is  mounted 
between  the  liack-plnte  6  and  a  socket  in  the  stand- 
ard  B. 

8oi'liicH>aT-  (Mttal-uxTkitiKi.)  A  bar  sapported 
axially  in  the  bori;  of  n  piece  of  ordnance  or  eyUnder, 
and  carrying  the  cutting-tool,  which  has  a  ttaveraing 
inotiou.  and  turns  off  the  inside  as  the  gun  or  cylin- 
der rotates. 

Also,  a  cutter-stock  used  in  other  boring-machiaes, 
anch  as  those  for  boring  the  brasses  of  pillow. 
bWkM. 

Boi'ing-lMllob.  [Wood-icoTklitg.)  A  bench  fit- 
tiil  for  the  use  of  boring  machinery  or  appliances. 
Bbm-k.i>uh.i_ 

Bcn'lng-^t.  A  tool  adnpteil  to  be  ased  in  a 
brace.  It  has  various  forms,  enumerated  under  the 
heailoritfTlU'liiehsii'). 

Bor'lDK-block.  {Hetal-aortiari. )  A  slotted 
block  on  wbicli  work  to  be  bored  is  placed. 

Bor'lBg-coiau.  A  back-iilate  [irovided  with  a 
number  of  tapering  botes,  eillier  of  which  may  be 
brought  in  line  with  a  piece  to  be  bored  and  which 
is  chucked  to  the  Uthe-mandrel.  The  cud  of  the 
piece  ia  exposed  at  the  hole  to  a  Iwring-tool  which 


the  stem  to  prevent  the  cork  cylinder  from  i«achii 
nnd  cloiiing  the  holea  in  the  stem. 

Bor'li)S-S*S*-  A  clamp  to  be  attaehrd  to  : 
auger  or  a  bit-shank  at  ■  given  ^^  ggg^ 

distance  from  the  point,  to  limit  ^^ 
[he  penetration  of  the  tool  when  fj  (" 

it    has    reached    the  delermiuate  ^' — i        ,7^*^ 
depth. 

Bor'ing-Uthe.  A  lathe  used 
for  boring  wheels  or  short  cylin- 
ders.    The  wheel  or  cylinder  is 
fixed  on  a  Isrge  chuck  screwed  to  the  maodrel 
a  lathe. 
,       Borlag-ma-olilDe'.     The  term  may  he  hi 
1^    to  huve  ■  somewhat  general  application  to  all  a 
^     chines  by  which  holes  are  made  by  the  levolnti 
nf  the  tool  or  of  the  object  around  the  tool,  but  i 
including  the  simple  tool  itself.   Thus  an  anger,  gi 
let,  awl,  or  any  fr>(  adapted  for  boring,  independeu' 
of  the  machinery  for  driving  it,  would  not  be  a  b 
ing-machine.    A  brace  is  on  the  dividing  line,  if  h 
th.^'re  be,  but  U  not  included  under  the  term  borii 
■marhina. 

Borers  for  metal,  however,  are  nsnallv  classed 
drills,  and  in  the  present  classification  tKe  hits  ■ 
tools  for  metal  will  be  cUsged  as  dritlt,  the  mri 


We  get  back  again  to  the  U 
at  this  point,  despite  our  attempts  to  nrecerre  ' 
unity  of  elassilieatlon.  These  machinea  have  lunu 
a  boriug-bar  or  culler-bar,  which  occupies  the  ■ 
of  the  object  which  is  being  bored,  and  as  three  pi 
ate  involved  nnd  two  nintions  n^uiml,  scvfral  ii 
sible  (nmspositions  might  be  anticipated  and  rwn 
trinaiT  combinations  actually  exist. 

t.  The  parallel  shaft  of  the  boring-bar  slide*  ae 
lately  in  a  groove  eiactly  parallel  with  the  bore  ; 
cittliDg. blade  ia  a  small  piece  of  steel  affixed  to 
end  of  thr  ' 


motion  derived  Rum  the  prime  mover.    ThU  ia  n 
in  bonng  ordnance. 

2.  The  cutter-bar  revolves  withodt  loDgitndi 
motion  on  flvrd  centen^  like  a  sptndle  in  a  lal 
the  work  ia  traversed  longitudinally  put  thr  rotal 
cutter,  being  supjiorled  on  a  slidr-reit.  ThU  m 
nHjuires  that  the  cutter  should  mrasore  between 
supports  twice  the  length  of  the  work  t"  "^    "■  - 


fUI  agamst  it. 
Bor'ln^anoAt.    One  which  has 

by  which  it  may  cut  its  <•■ — *'■■ 

of  a  cask.     In  caska  whoi 

with  cork  the  inner  eilge 

made  hollow  to  receive  the  cyliridi 

with  an  annular  cutcing.edge. 


bit  01 


nd  iHirary  aupj-ort  in  the  work  to  ba  bond,  m,  for 
Hii  way  through  the  heail  '  stance,  a  cast-iron  croaa  at  each  end  of  Aa  nrlitK 
e  holes  are  alr«uly  plugge.1  ,  The  crosses  nre  bored  exactly  to  fit  tite  bonu-l 
of  the  nleni  of  tbe  tap  is  |  one  lA  them  carries  the  drivmg-g^r,  and  OttM\ 
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it  the  boring-bar  is  nioiinteil 
Bh*d-itocki,  much  the  aame  b»  &  ttaveninj;  innn- 
M;  lbs  work  is  fix«d  to  the  bearers  carrying  thu 
hinl-rtockt,  and  the  cutter  is  advaiictd  bj-  a  Kttvi. 
Itaw«w  a  then  moved  by  a  ratchi't-wbee!,  or  bj- 
Ik  hud  of  the  workman,  one  tooth  iu  cnch  ivvolii- 
titD ;  or  cIm  by  a  system  of  dilferential  wbi-eU,  in 
lUch  tJi»  aiternal  Krew  has  a  nrh*el,  say,  of  50 
M^  the  interaal  surew  a,  wheel  of  51  teeth,  and  a 
prof  equal  pinions  drircs  these  two  screu'H  contJn- 
Mlb,  n  that  an  advance  of  I'll  of  a  turn  of  llii'ir 
■ni,  or  their  difTerence,  ia  equalljf  iliviiled  over 
m  lenlntion  of  the  cutter-bur,  as  in  the  fcvd-ino- 
Ika  d  the  hand-drilling  machine  with  the  diirer- 
Mkl  Iwd.  This  method  only  requires  thu  fixed 
kmgt  of  the  ciitter-bkr  to  be  as  much  lon;;er  thnn 
Iknirk  u  the  length  of  the  cutter-block,  but  the 
krilnlf  muit  be  more  than  twice  the  length  of  the 
rat,  ud  alidea  through  the  sU|>|)orts. 

I  Tte  bonug-bar  revolves  u]xin  fixed  bearings 
lithMt tisversing,  audit  is  only  needrul  that  the 
bRmi-bar  should  exceed  the  lensth  of  the  work  by 
Ik  iHickness  of  the  cutter-block,  of  which  it  hois 
onniily  sevend  of  different  diameters.  Theciitter- 
Ikk,  now  aometimea  10  feat  in  diameter,  traverses 
■  s  dide  on  a  spline  down  a  huge  boring-bar  S, 
4aw  diameter  is  about  30  inches.  The  motion  of 
Ac  eatter-block  ia  caused  by  s  side-screw,  upon  the 
ad  of  which  ia  a  large  wheel  that  engages  in  a  smalt 
^UDjIxtd  to  the  stationary  center  or  pedestal  of 
iknachine.  With  every  revolution  of  tlie  cutler- 
lu,  tht  great  wheel  is  carried  around  the  fixed  pin- 
m,  ttd,  luppoidng  these  to  be  as  10  to  1,  the  great 
iM  ia  moved  Vg  uF  a  turn,  aud  iinimrts  an  eijuiva- 
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cylinder  L  Is  secured  to  the  bed  A  Of  tlie  machine 
in  eXHCt  coiiloniiity  to  tln^  axial  [lusition  of  the  n»an- 
drel  a.  The  mandrel  is  a  hollow  iron  tul>e  with  two 
oppoitite  longitudinal  slots,  through  which  the  ac- 
tion of  the  ulvaiiciiia  nmiuratus  is  communicated  to 
the  cutter-head  /,  which  is  sleeved  ujion  the  man- 
drel a.     The  enttar-bead  consists  of  two  parts  :  a 


sleeve  A',  which  fits  upon  the  mandrel, 
/,  which  is  secured  ujion  the  steevo  by  wedges,  nnd 
has  cutters  inscrtml  into  notches  in  its  periphery. 
The  sleeve  A'  sliin  longitudinally  on  the  nuindrel  a, 
but  is  n«traini!if  fmni  revolving  on  it  b.v  two  tmns- 
verse  bill's,  which  act  as  a  sidme,  and  also  connect 
(he  sleeve  with  a  rack-bnr  inside,  by  which  its 
longif  udinnl  motion  is  elTerted.  The  rack-bar  rests 
upon  a,  roller  Jt,  aud  ia  moved  by  a  pinion  X,  to 
which  is  connccteil  a  lever-arm  having  a  weight  P 
on  its  t-nd.  The  cutters  having  been  pi'oved  to  re- 
volve truly,  the  cutter-head  is  Advanced,  nnd  is  kept 


Sittrrs'i  BoHM^ma. 

pressed  against  its  work  by  the  weight  of  the  lever, 
which  eierti  a  constant  strain  upon  the  rack.  As 
soon  ns  the  lever  has  descemle^l,  it  ia  aguiii  raised  by 
hand,  and  this  is  the  only  attention  necessary. 

5.  The  work  ia  doggeil  to  n  rotating-taWe,  and  the 
cutter  is  advanced  as  in  Sellers's  boriiig-iuill  (Fig. 
812).  This  is  a  heavy  boring-mnchine  foi'  i-nr-wheeTs 
nnd  general  work,  fitted  witu  universal  rhuek  for  all 
sLses  up  to  3G  inches  iljnmctcr,  and  ca]inbli'  of  boring 
I  driving-wheels  6  feet  in  diameter;  the  cross-head  for 
I  holding  the  boriiig-1>ar  is  conntertalannil  nnd  nr- 
rnnged  with  imwer-fwd  and  quick  haud-tnivcr««  iu 
either  dirii'tion  ;  tlie  slirling  surfaces  an-  kept  clear 
I  of  chips  which  fall  through  the  fnee-plate  as  in  millK 
j  where  the  Imr  ia  nu]>|iorted  above,  as  in  Fig.  t>ll. 

A  vintteal  boriiig-mnctiiiie,  expressly  aifapted  for 
I  boring  car-wheels,  y<'t  also  a^'Mlable  fur  many  kinds 
of  mist'ellaneous  lioring.  It  is  su  made  ns  to  lie  read- 
ily ndjiistoil  for  lajier  or  pirallel  holes,  Iins  rack 
and  pinion  fi'ed  with  conn terbnla need  bar.  For 
holding  wheels  or  other  work,  a  chnck  ia  fitted  to 
the  beil,    which   retains  the  work   in  place  while 
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being  ojicntcJ  itnon  h/  meann  of  jauB  of  the  proper 
.>..«_    -n.i   ,w,„„,..^   "'dependently  of  each  other. 

mnight-iron  case-hanlened. 

le  is  four  feet. 


■r  the  tabic 
ia    the    belt- 
shifter. 

Another    fonn 

Bttimt-Mackinr.  at       boring  -  mA- 

chine,  by  which 
the  turret  of  a  "Monitor"  may  be  bored  within  anil 
turned  off  nrithout,  is  ilescribwl  under  I.athe.  lt» 
bed  is  a  face-plale  on  a  vertical  axin,  Tlin  tools  are 
bold  in  a  crosa-aliJe,  which  in  fitted  to  two  uprif^ts, 
rraling  on  eheek-pieees  boltfd  to  the  main  costing 
or  fonndation-picce. 

6.  The  borer  is  portable,  and  is  'logged  to  the  work. 

The  portable  boring-miKhin^  {Fig.  818)  is  adapted 
to  set  vertically  upon  the  work  in  cases  where  it  is 
euier  to  1v>)t  the  machine  to  the  work  than  to  dog 
the  work  in  the  machine.  The  baw-plale  A  of  the 
drill  [s  bollcil  to  the  face  of  the  wheel  in  the  exam- 
ple given,  and  ia  rotated  by  bevel-gearing  from  the 


plate-      The  feed  i.      ,  .  . .  _ 

rod  connected  by  an  arm  F  lo  bevel-gemring  whicl 
rotates  the  feed-screw,  whose  nut  is  awiveled  in  tbt 
top  of  the  driil-stock.  A  click  O  engages  the  ntchet- 
wheel  so  OS  to  hold  the  latter  during  the  return  mo- 
tion of  the  ami  F.  The  machine  is  slang  by  tb) 
tackle  above  when  shifting  its  position. 

7,  {ffood-tporkiiuf.)  A  wneral  diffeivnce  in  thi 
style  of  the  tools  between  those  employed  for  wooil 
and  those  for  metal  gives  opportuni^  for  diitin 
guishing  between  the  tu'o  claasei  of  machines,  al 
thongli  It  must  be  admitted  that  tfaa  moilFa  of  pm 
pulsion  in  some  machines  of  the  irapective  cluw 
nre  very  similar,  and  that  the  boring  Mtf  for  hanJ 
wood  are  much  like  the  drilU  for  metal. 

The  one  arc  described  as  aufen  and  bilM ,-  thi 
other  as  drill).  , 

Fig.  817  repiesenta  a  Iiorixontal  boring- ma«hiiH 


p*.  8i;. 
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(HTage,  piano-forte,  and 
boi^-iliut  runs  in  Btatiunarj'  boxes ;  tlie  Iitbic  a, 
wA  MS,  slides  up  to  the  liit,  und  is  taievd  ind  low- 
^ijttatv  and  band-whe^l  (,  la  Ansmd.  The 
kring  ud  connteT'ihafU  have  cone-yull^yji  for  n 
AoffOSapted.     Thcae.  machines  are  arranged  for 

Twith  round  or  «iuare  ahanks. 
inicbilio  Fig.  SIS  is  very  generally  used  for 
nriDTk,  and  doeK  a  variety  of  buring  without  the 

ng.  KI8. 


^l  BORT, 

tion  of  lie  V  el -gearing.  The  auger  feuds  it  into  the 
wood,  but  pressure  tan  1m;  brought  thereon  if  neces- 
sary. The  auger  is  i-aisi'd  vertically  from  the  hole 
by  thTOwing  the  rack  at  the  side  in  gear  with  a 
ivhcc)  on  the  cnttik-shnft,  and  rotating  the  latter. 
Thit  rack  is  thrown  in  and  out  by  an  etcentrio  ;  an 
antnigenieiit  |iBt4;iitod  by  Stooluy  and  Joliiison,  Stp' 
tembcr  12,  1866. 

Borinc-maehines  of  varioua  kinds  are  in  use  iii 
bi'dstead,  furniture,  and  other  niunulactoi-ies.  In 
some  cases  tlie  bits  or 
uugera  are  aiTanged  in 
gangs  ill  a  gate  or  slide, 
whith  is  slipped  forward 
towards  tlie  work,  mak- 
ing a  whole  row  of  holes 
nt  a  given  depth.  This 
is  th<!  plan  in  nukkiDK 
the  holes  in  the  round 
bedstead -rails  for  the 
l-eception  of  the  pegs 
wliich  hold  the  ropes. 

The  boritig-nuichiiu 
for  block- making  con- 
sists of  an  iron  frame  a, 
in  whicli  the  juggle  b 
is  clamped  by  a  screw, 
which  cotitines  it  while 


Thes, 
:r-bits.  and   i 


iht   angles 


tmbh  of  artting  out  for  the  work.  The  euriiage  a 
■  13  feet  long  by  1  foot  wide,  is  raised  and  lowered 
l^sauik-Bhaft  b,  and  screws  c  c,  to  bring  the  work 
tDttengbtpoeition  with  the  bit  d,  and  ia  held  in 
Aoa  on  the  rear  aide  of  the  frainc.  The  bit  is 
•Mm  up  to  the  work  by  a  bowed  handle  g  on  tlie 
hntendi^  «.  boring  shaft-slide.  The  timber  hiid 
■{N  the  carriage  is  iuotpiI  horizontally  on  iron  rolls 
« to  finish  the  work.  The  counter-shaft  has  tight 
nd  loose  pulleys. 

I.  Hie  eatftnter'i  boring ■maAiim  simplifies  tlit- 
bina*  of  making  mortises  by  boring  a  hole  perpen- 
diealuly  or  at  any  required  angle.  Tiie  auger  ia 
nbted  by  the  donble-cronk  shaft  and  the  interven- 


a  the 


hole  for  the  sheave-pin,  and  d  to  form  a 
nitnt  for  the  mortise  to  contain  the  sheave.  Elach 
bit  is  liKcd  in  a  Inthe-head  e  e,  and  driven  by  a 
b.md.  The  head  slides  ujion  ways,  so  as  to  feed 
ork,  being  advanced  by  a 


,ays  1 


It  the  I 


.  JH^ 


Bor'ing'tB'ble.  Tlie  jilatform  of  a  lioring-mft- 
cliiiie  on  which  the  work  is  laid. 

Bor'lng-tooL  {Mcl.aJ-'rorln»g,)  A  cutting-tool 
placed  ill  a  cutter-head  to  dress  round  lioles. 

Bort  {l>iumnad-ev/ling.)  Small  fragments  of 
diamond,  split  from  diamonds  in  roughly  reducing 
them  to  shape,  and  of  a  size  too  small  for  jewelir. 
Bort  in  rcduccil  to  dust  in  a  mortar,  and  used  for 
grinding  and  polishing. 
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Bo'mlwh.    IFabricA    A  Turkkh-niade  ailk  band 

Bosh'N.  {.Vebillurgif.)  Tlie  iloiiing  aides  of  tht 
lower  part  of  a  blut-rumuce.n'hkligradufiUyoontncI 
from  the  belly,  or  widest  ijart  of  the  fuinace,  to  tbe 

Id  a  furnace  SS  fift  high  and  38  feet  widi 
the  base  of  the  utructurc, 
Fig.BM.  lioshrs  will  be  8  feet  in  , 

l>etidieii]arhight,  12  feet  wide 
at  top  (.tf),  and  2i  feel  at 
the  bottom  (L),  vtitn  they 
join  the  liearth.  The  boshes 
are  built  of  a  coarse -gritted 
Treealone,  abounding  iuamall 
nodules  of  quartz. 

The    cut    represents    the 
lirarlh  //^nd  bofkea  S  in  a 
vertical  siJe-srction.      n  is 
the   tjpnp-^nt    and   b    the 
Build.  lymp-flaU  for  confining  tbu 

molten  metal  in  tbc  hearth. 
This  plate,  in  connection  with  tbc  protecting 
Ntone  a,  forms  the  frunt  of  the  hearth,  and  is  firmly 
nedged  into  the  sidp-Kalls  thereof,  e  la  the  dam- 
tloat  which  occupies  the  whole  breadth  at  the  bottom 
of  the  hearth,  excepting  about  six  inches,  which 
S|iace,  when  the  furnace  is  at  work,  ia  filled  before 
every  cast  with  n  strong  binding  sand.  This  atone 
is  faced  outside  bv  a  strong  cast-iron  plate  d,  called 
a  dam-platt.  The  space  under  the  lymp-pi/Ut  is 
raiimied  full,  for  every  cast,  with  strong,  lonniy 
earth  or  fine  clay,  —  a  process  called  tymp-atopping. 

A  number  of  newly  invented  puddling  and  boiling 
furnaces  have  imn  floors  and  boshes.  A  current  of 
water  is  caused  to  circulate  in  them  to  prevent  de- 
struction of  the  iron  under  the  extreme  heat. 

BaKE&'s  puddlitig-furaaa  has  n  hollow  cast-iron 
bed-plate  and  bosh,  through  which  water  is  coii- 

WttxiAMs's  funuux  has  hollow  bridges  with  air^ 
chambers  and  water -boshes. 

]\\u.'sfaraaee  has  tire-brick  around  the  iran  l>ed 
against  which  jets  of  water  are  injected  from  tulifs, 

Snyiier's  farmux  hat  a  wrought-iron  bed-plate 
with  briik  boshes. 

Whipple's  funnct  has  a  double  bottom  of  imn. 
The  lower  plate  is  comiEHted.  Water  cuudiicted  into 
the  hollow  bed  and  boshes  is  converted  into  steam 
and  conducteil  nwny. 

In  Fig.  822  the  boi^b  is  cast  njnn  wrought-irun 
pipes  which  will  alTord  cinulnlion  for  water  to  cool 
and  preserve  the  bosh.    The  water-chamber  beneath 


Flf.  823. 


ha^  the  s 


Pwl-llitl^-Pvitaa 


i  eflect.     The  front  ]>lat<-  is  atlach.-d  by 
grooves  to  the  ImiIi,  and  the  fore-plate 


boabea  to  protect  them  fmn  the  heat  i*  calM  ji 
It  consists  of  scrap  and  on,  and  receivta  a  pveliM 
melting.  One  coiiiinaUion  /or  JtxtKg  fdmaeci 
sists  of  finely  pulverizMl  ore  and  Gernuui  daj 
inio  a  paste  ;  and  another  for  the  Mine  poipaat 
(uate  made  by  pinding  the  ore  and  reiMtni 

Iilastic  by  moistening  and  working.  Bmi 
i't.  Iroeki]  ia  a  decomimsed  nrotosilicate  of  inia 
in  England  and  France  for  this  purpoae. 

Gkout'h  cupola  and  blait-funvux,  instead  o( 
brick  lining  to  the  hearth,  has  hollow  caat 
boshea  united  by  flanges,  forming  clumber* 
amnged  that  a  current  of  cold  water  ma; 


through  them,  dispensing  with  an  intmtal  limi 

fire-brick  or  other  refractory  ■ub>taac& 

These  cbambers  are  so  amnged  that  UwT 
be  removed  without  disturbing  the  snpetior  D 

Bo'KMn.  {Hilling.)  A  ttxen  or  ahelvinf 
pres.-iion  round  the  eye  of  a  mltl-slone. 

Bo'aom-^old'er.  A  plaiting  machine  or  d 
fur  laying  a  fabric  in  fiat  folda,  suitable  for  a  i 

Boaa.    1.  {Mackinery.)    a.  An  elevmted  or  t 
died  |iortiou,  usually  around  an  aperture. 
b.  A  swage  or  stump  lued  in  shaping  sbeet-o 

2.  {ArekiUebirt.)  In  Gothic  architevlare, 
protuberance  in  a  vaulted  eeiling  formed  b] 
junction  of  the  ends  of  several  riba,  and  aervi 
bind  tbcni  together  ;  usoally  elaborately  carveii 
ornamented. 

3.  (.l/iuoNri/.)  a.  A  mortar-biickel  doQg 
hook  from  the  round  of  a  ladder 

b.  A  short  trough  for  holding  raortar.  Hang 
the  laths  and  used  in  tiling  a  roof. 

i.  {SadtVerg.)  The  enlaigcmeDt  at  the  jan 
of  the  branch  of  a  bridle-bit  with  the  moathgiir 

5.  \Orduaiux.)  A  plate  of  caat.iron  secured  t 
back  of  the  hearth  ofa  traveling-foTJtt. 

6.  [BoAbindiiig.)    A  metallic  ornament  on  ■ 

Boa'aace.  {Ardiiledun.)  Projecting stanra. 
.-IS  iiuoins,  corb-'ls,  roughed  oat  before  inaertlD 
I-'  tiuisb,-.!  <><  >itu. 

Bos'aing.  {P->ralain.)  OreimdJagims  tht 
face  of  |>oreplain  in  an  unliniabed  atate^  to  lb 
liisis  of  adherence  for  the  color,  which  Itdqic 
bv  the  peiuil,  bv  eoUon-wool,  or  bj  tlaieil,  mean 
to  the  mo<le.  The  bimiH}  it  a  ooat  of  boOad  a 
hold  Ibe  color.  The  oil  U  expelled  1^  the  bi 
ip  against   the    the  enamel-kiln,  and  the  color  vitrified. 


BOrrOEB-WAKE.  3r 

Itl  Iqwt'wtf  ia  laid  on  with  a  hair-pcDcil,  aad  lev- 
M  «ith  a  bam  of  nfl  leather. 

BXUgM-wrfc  The  white  porcelain  of  Dres- 
4i&  Made  winnally  by  Bottger,  of  Saxaiiy,  in 
WMm  of  the  Chinese.  It  is  nuw  made  in  the  old 
w^tt,  OMa  the  leatdence  of  the  Saxon  piincea,  at 
Hmd  on  the  Elbe,  16  niiles  Wlow  Dnsdiii. 


onlU't 


abtcd  faoe,  used  in  lireaking  Hai  u|)ou  the  floor  to  j 

BotUog.      {Melallurgij.)      Restt>ppinj<  the   tap- 

Cialt  at  a  furnace  after  a  part  of  its  charge  hns 
■llowrd  to  Uow  theiefrom.    The  plug  ia  n  uoiii- 
lal  Dun  of  clay  on  the  «nd  of  a  wooden  teir. 

Bot^a.  A  ressi-]  with  a  relatively  small  neck, 
nd  alapted  to  hold  lirjuids.  In  ancient  times  they 
nn  nade  of  leather.  The  Psaliuist  dn:Ures  he 
kn"be(!oinB  like  a  bottle  in  the  smoke,"  that  is, 
ikrireled  and  wrinkled.  It  ia  also  advised  by  the 
hnor,  —  a  metspbjsical  meaning  being  rouihed  in 
ttg  nnds,  —  not  to  put  new  nine  into  old  bottles  as 
On  eould  not  withstand  the  aetion  uf  fLrnientulion 

^akin-bottles  of  the  Eaatare  made  of  goat  akms 
tkn  the  animal  ia  butchered,  ita  head  and  feet  an 
at  off,  and  the  skiu  drawn  o^  without  nwing  In 
inbia  it  ia  tanned  with  aeacia  hark,  the  Iwir  bcinj^ 
Ul  DD  the  outside.  The  sevcntl  openings  are  sewn 
■1^  and  the  neck,  which  serrea  as  a  s[iout,  la  (u-d 
Bmi  bottles  were  used  by  the  Greeks,  Egyptians, 
nd  Komani,  being  mentioned  by  Homer,  Herodotus, 
nd  Tiigil.  They  are  also  used  to  the  pn  sint  dni 
ii  Spain  and  Sicil;,  and  other  Mi'ditirranean  ooun 
Dies  i  tbey  are  called  borrackat  in  3]Min  and  the 
{ccoliar  uvor  of  marsala  aud  some  othLr  wini's  is 
mrilnted  to  the  skins  in  which  tliey  were  oiigmolly 
Inofifat  to  market. 

BoUiea    of   earthenware  are  '~ 

Hully  made  with  liandlea,  and 
■rr  ailed  flasks.  Cast-iron  Wt- 
tk^  closed  by  a  scrvw-plug, 
m  HMd  for  holding  quicksil- 
la.  Glan  ia,  howet'er.  tlie  itia- 
Isial  almost  unirersally  em- 
played  in  the  bottle  manufacture. 
It  is  generally  of  the  conrsi'St 
•ad  eommonest  kind,  made  from 
afariur  materials ;  in  fact,  the 
tM  of  any  others  for  the  [lur- 
{■w  waa  prohibited  in  England  until  a  coiui 


3  BOTTLE-BRUSHIKG   MACHINE. 

tube,  forming  a  iwar-shaped  lunii^  when  ho  intra- 
ducea  it  into  an  open  bnud  or  cast-iron  mold,  which 
he  shuts  toother  by  pressing  a  jiedal  with  hia  foot, 
and,  holding  the  tube  vertically,  blows  through  it, 
expanding  Uii-  glass  so  as  to  till  tiie  roneavlty  of  the 
molil.  Ujion  removing  his  foot  from  the  pedal  the 
two  halves  of  the  mold  open,  turning  upon  a  hinge 
at  the  liottom.  Tlie  bottle  ia  then  removed  and 
handed  to  the  finisher,  who,  by  touching  Uie  tubu- 
hu'  neck  of  gloss  by  which  the  bottle  adheres  to  the 
pi]ie,  cracks  it  olT 
smootbly  at  the 
mouth;  the  fin- 
ished bottles  are 
then  placed  in  the 
annealing  -  furnace 
and  allowed  tocnot 
slowly  for  twenty- 

Thiskindofmold 

Srtiduces    a    sei 
own  each  side 
the  bottle,  causing 
a  rather  unsightly 
appearance.       See 

Glass  bottles 


Empire,  and  are  found  iu  Pompeii. 


0  the  Romans  of  the 


K  with  glass,  lifts  it  out  to  cool  a  littl",  then  dips 
nd  buns  it  around  apiiii,  andsoonunlilhehaacol- 
jettd  a  ball  of  auffieieiit  foze  to  form  the  nijuireil 
Mtle.  He  then  hands  it  to  the  blowi-r,  who  rolls 
tb  plastic  lump  of  glass  on  a  smooth  stone  or  isint- 
ino  pUte  until  he  brings  it  tn  tbe  Verv  end  uf  the 


two  fiK'es. 

the  ncik  iind  handle. 

Fig.  826  shows 
a  numlierof  an- 
cient Imttles. 

Thclk'S. 
rf  is  Ktrusean. 
e  is  from  C.liinn. 
/fix.m  ancient  Egypt. 
BoVtla-boot     A 

leather  ittst:  to  hold  a 
bottle  while  corking. 

Bottle-bmab'iiie 
Ma-chlne'.  A  device 
for  cleansing  the  inl''- 
rior  of  bottles.  Thp 
bruahes,  fixed  on 
n  rotating  Hbuft,  are 
iiiserte<l  into  the  liot- 
tlcs,  anii  rotation  im- 
pnrteil  by  m<-ans  of  the 
treadle  h.     Tin-  ( 

tie  in  eacti  hand, I'll 
iiig  two  at  once. 


icw  shows  the  shape  of 


BOTTLE-CASE  LOOM.  A' 

Bot'tla-oaa*  Iioom.  A  niacbine  in  which  the 
wicker  fover  is  jilaci-d  u|mn  iliiuijohns  and  carboys. 
Tliisia,  however,  Bliiiuat  intin^Iy  done  by  hand,  anil 
i>  the  work  uf  ■  buski't' maker, 

Boftl«-oliarg'er.  An  aiiiaivtuu  for  uharging 
botth-a  wilh  a  liijiitd  under  jiressiirc,  an,  for  inatanct, 
r  uunbuiimg  curboiiii:  nctd,  and  uith  a  gradu- 


ated a 
the  uei 


■  ajruj. 


b  the  »> 


1  the 


nius 


eel  by  whieh  tlie  liquid  is  dischargi^. 


Stiai-fliatttr. 
Bot'Ua-faa'oet    A  faucet  adapted 
to  the  uaes  of  a  bottle,  as  in  the  Ulufl- 
tmtion,  where  it  has  a  tlircndcd  hollow  Boult-F^mrt. 
Ktein  to  trenslix  the  cork. 

Bot'tltt-aU'er.      See  ItoTTLtNO-APPARATUS. 

Bot'tle-glasa.  Bottle-glnss  is  composed  of  cheap 
■and  nnd  alkali,  and  the  manufacture  has  ]ioth[[ig 
special  about  it.  Bottles  were  forraerly  made  by 
blowing  and  rolliuKr  but  .since  the  introduction  of 
nmaes,  blowins  and  molding  have  been  combined. 
The  wans  of  m^lt.'n  glaas  at  the  end  of  the  tube  ( poa- 
(il)  Is  inserted  in  an  iitin  iniild,  which  ((ive.s  the  ci- 
tenial  fonu,  while  the  hollowiicaa  is  produced  by 
blowing  tliro'.iRli  the  tube. 

Tli:'  alkaiim  used  are  wood  ashes  and  common 
wit.  Coiiiiuun  sand,  gas  lime,  clay,  and  the  refuse 
lime  and  alkali  after  the  inauufacture  of  soap,  enter 
into  the  coniiwsition  of/,-rt  for  bottle-glass. 

iteer  and  wine  liottlea  are  blown  in  a  mold.     Car. 

boys  are  blown  bythenldofiiteum,  which  is  prmiuceil 

by  ipirting  a  mouthful  of  water  through  the  tilowing- 

tube,  tliM  end   of  the  tube   being  covered   by  the 

thumb, 

Boftle-hold'ar.     An  iidjusUble  tool  for  grasp- 

inH  the  bottle  by  its  base  while 

Fig.  BS).  finialiing  the  top. 

The  disk  *  is  attachable  to 
the  punty-rod,  and  Klotted 
radially  tu  receive  llie  clamps 
cc,  whi.'h  an'  adjusted  tu  vari- 
ous iUKs  of  l»ttles  i  the  inner 
>  of  the   clamps  may   b.- 


either  flat  t 


■SsSr-^lTT-^^ 


hold  bottles  of  vary 
ing  ahapea  and  Kizcs. 

See  cut  under  Glass. 

Bottl»-jBCk.  1.  (C"/<M. 
ry.)  A  roH3tiii(;-,|ack  ofa  Iwl- 
tlc  shajie,  smpendeii  in  front  rif 
a  Rre,  and  giving  a  reciproeat. 
ing  ivtation  to  the  meat  which 
depenils  therefrom.  It  is  op. 
Prated  by  rloek.work  niechan- 


A  BOTTLE  SIPHOH. 

Bot^tlo-moldlng.  iqtiut.)  A  praam  ado^lM 
with  most  kinds  of  merchantable  bottlea  at  M^lt 
kinds.  The  bulb  of  i^ass  on  the  cud  of  the  Uav- 
Cube  ia  partially  eipanded,  and  then  pUcrd  brtww 
the  |>arts  of  an  iron  mold  which  ia  open  to  nccin  il. 
The  partu  are  closed  and  locked,  and  the  bolb  tba 
I'xiMuded  by  the  breath  to  completely  Gil  the  mold. 

In  1822.  Kicketo,  of  Bristol, 
England,  obtained  a  jiatent  for  ">-  SI 

a  Wttle.  molding  apparatus,  com-  ~ 

prising  a  frame  for  holding  and 
o|>erating  a  bottle. mold.  The 
mold  consisted  of  a  die  for  form- 
ing the  body  of  the  bottle,  ■ 
tHO-^iart  die  for  fonuing  its  top, 
and  a  plunger  for  shaping  itt 
bottom  ;  these  are  ivciprocated 
by  means  of  treadles  and  lev-  , 
ers.  The  frame  is  adapted  ti 
used  with  dies  of  vaiioua  a 
and  shapes.  The  molten  glass 
is  blown  out,  so  as  to  mi  the 
mold  in  the  ordinaiy  "ay, 

Bot'tltt-pnmp.  A  device  for 
withdiawing  the  fluid  contenta 
of  a  vessel  without  pouring. 
That  illustrated  comprises  an 
elastic  bulb  A,  having  air  in- 
duction and  eduction  apertutta 
E  B,  provided  with  valvea  and 
11  curved  pipe  D,  whose  longer 
branch  is  inwrted  into  the  neck 
of  the  bottle,  the  orifice  of  which 
is  closed  by  the  ]dug  B.  Om- 
pressing  the  elastic  bulb  drivea 
air  into  the  bottle,  and  expels 
the  liquid  through  the  pipe  and  nozile. 

Bortle-rack.  The  rests  are  so  arranged  that  br 
inserting  the  bottles  alternately  neck  and  bull,  a 
greater  iiumlier  may  lie  stored  within  a  given  apace. 
The  hinged  frame  is  for  the  pur}<ose  of  securing  the 
bottles  in  place  during  transportation. 


Koel. 


Bot'tle-scieir.    A  oorkicr«w. 

Bottle,  Sl'pbotL  A  bottle  haTing  a  tuba  wUeh 
disi'harges  the  contents  by  B  pipe  which  nadia  anrijr 
to  tlie  liottom,  so  as  to  eject  liquid,  aa  hng  aa  am 
rcninins.  unmixed  with  the  aic    Sea  FJgi.  M,  tt. 


BOTTLK-STOPPeK. 


A  devii'^  for  closing  the 
l^te  of  bottles.  It  luuftlly  cousiatji  of  a  uoric  uiil 
(MM  oT  holding  it  in  place  agaijist  thv  prv^uiv  uf 


hnne  cam  a  comjioidliou 


•tui  bail  CMiying  the  stopper,  mul  thu  aprinj! 
■B,  which  ore  pernianently  fixed  in  an  unnnlarre- 
Ml  in  the  iwelting  of  the  bottle-nrak,  catch  into 
■Xebetorthibai],  and  hold  it  and  tliK  Bto;  iwr  sc- 

'  U  a  perm Dtation- lock  stopper,  si-t  on  a  f{iven 
•■Wtion,  and  holds  a  rap  over  the  Kliip])er. 

taaluDxcd  bail,  which  i«  atUehed  to  a  rina  on 
"■Kck.  The  latter  has  a  divided  scclion  which 
*•«  it  to  opm. 

^bu  I  diagonal  openioR  through  Ihe  neck  of  tlie 
■Ur.    The  pressure  of  the  gas  is  npou  Uw  side  of 


BOTTLE-WASHKK. 


( is  a  hollow  rubber  ball,  driven   by   the  pressure 
of  gus  against  the  insiile  oC  tile  neck,     lietnovcd  by 
pieSMuruof  a  rod,  and  flouts  on  thi'  liquid. 
/  in  a  method  of  tying  champaKiic  ivrks. 

g  is  a  bottle  having  a  neck  niuldrd  uilh  on  jiiteiior 
annular  rvi^ess,  filled  liy  a  [utcking-iing  against  wliich 
a  [;hiaa  ball  ia  suKtuincd  by  pn'ssure  of  the  gas. 

h  is  a  screw-fauuet  whichliusai>aekmg  against  tbi^ 
lower  end,  which  is  depressed  against  a  seat. 

i  IS  a  shiiple  bottle-faucet  ur  oneway  cock.  It  is 
o[iened  by  a  key. 

it  is  a  glaiis  lud  which  carries  a  packing  around 
itfl  enlarged  head  ;  one  of  il-s  tojieriliB  einls  guides  it 
into  its  iiusition  in  tlie  neck  of  the  bottle. 

i  is  a  hinged  wire  bail  lient  into  U-funn,  ko  as  to 
be  swung  up  on  to  the  cork  w  liilc  [he  latter  is  held  by 
the  plunger  ufthu  bottliug-niachine. 

vt  is  u  rubber  stopper,  hinged  on  one  side,  and 
held  on  the  other  by  a  catch. 

n  is  a  glass  ball,  seated  on  Ihe  lip  by  gravity,  and 
restrained  bv  a  cage  when  the  bottle  is  tilted  to  dis. 
chaigc  the  lii|uid. 

0  is  a  stopiier  of  rubber  compressed  between  tno 
disks  bronghl  together  by  a  screw,  and  thus  ex- 
panded against  the  inside  of  the  neck. 

y  isa  bail  hinpid  by  a  collar  around  the  bottle-neck, 
and  having  a  screw  which  compresses  the  rubber- 
faced  cap. 

Fig  S31. 


Bot'tle-«raBb'er. 

intcriorofbottles.  The 

tabli- having  api'itnrcs 
B  fur  the  insertion  of 
the  necks  of  [he  bot- 

is  forced  b;^  means  of 
pipes  provided  with 
noiEzles  D. 

in  anutlicr  form  of 
the  machine  the  bottles 
are  placed  in  a  horizon- 
tal position  between 
basi'-plutes  coated  tvith 
incliB-niblx'r  and  stop- 
]iers  of  the  same  mate- 

about 

with  shot,  I'ij-ht  bot- 
tles are  arranged  in  ii 
circle  around  a  hori- 
zontal    B]itndte,     and 


Bjiindle.     A  rapid  re- 
ciprocating motion  is 

dlc^  nhicb  also  turns 


e  for  cleansing  the 


Rjilint-MarUiu, 


BOTTLI NG-MACHE  NE. 


bottlH  Hui»!C;u>ivi.'1y  into  thc  lowe«t  position.  Thus 
la  bottles  are  wojitiKd  at  onue,  and  at  the  rate  of  IS 
grosn  per  clay.  An  unlarged  ronii  of  the  inscbine  is 
lined  lor  kegs  aud  barrels. 

BoftUnc-'Iiui-chine'.  A  machine  Tor  lilliii);  bot- 
tles aud  carkiug  thi'iii.  Tbe  example  |b'ig.  S3i]  in 
coiiitniuted  to  nil  with  sodA-wati^r  or  with  noda- 
w«t«r  aud  syrup  colubinnl.  It  first  itijccts  a  gradu- 
ated amouDt  of  ayrup  into  the  bottle,  and  theo  tbe 

in  Fie.  S36  is  sbowu  a  bottling- iUBchine  in  which 
the  bottle  sluida  in  a  metallic  cup,  and  the  lip  is 


BiMUmfMatkiKr. 


centered  by  the  pressure  upon  it  at  ati  inverted  fun- 
nel, drpreMed  by  a  aprine.  The  liquid  is  introduced 
at  th«  faucet,  and  the  corif  is  driTen  in  through  the 
vertical  tube. 

Bot'tUng-pU'en.  Pliers  spccificallv  adapted  for 
fastening  wires  over  the  corks  and  necks  of  Uottlus 
and  for  cutting  olf  the  surplus. 

BoVtom.  1.  (fort.)  A  circular  disk  with  holes 
to  hold  the  rods  in  tbe  Ibnnatian  of  a  gabion. 

2.  iS/tipnirigAiing.)  The plaiiks  forniiiiq  the  floor 
of  a  ship's  hold. 

3,  (Ordnance  )  One  of  the  plates  by  which  gral>e 
or  canister  is  built  up  into  a  tjlinder  snitabTe  for 
loading  into  the  gun  Cast  iron  tops  and  bottoms 
for  grmjie     wrought  iron  lor  canister 

t.  IJ/aehivrt)  Cogs  are  said  to  boteom  when 
their  topa  impinge  upuit  the  penphery  of  the  co- 
acting  wheel 

A  piston  which  slnkes  or  touches  the  end  of  its 
cylinder  is  said  to  bo/tom 


Bof  tom-dla'oha^W  Water-whiiL 

bine  from  whiuh  the  water  is  discharged  at  ll 
torn  instead  of  at  the  side*.  In  that  illnrtnl 
is  admitted  borixontally  a1 
1  buckets  C,  through  «h 
tlien  nets  while  descending  upon 
The  lower  flow  descends  over  the  inclined  bn 
ut  the  [leriphery  of  [lie  wlieel.  The  balascn 
/f,  for  admittance  of  water,  are  opcoed  hf  teg 
racks  on  their  shafts,  which  engage  with  Bmila 
on  an  up]ier  wheel. 

Boftom-bMit  Artificial  tenpetaton  b 
tbe  surface  of  the  soil  in  ■  forcing-house. 

Boftom-lDs.  1.  (dml  Bngimeeriny.)  Tk 
datioti  of  a  road-bed. 

2.  [Jtiiilroaii  Engintaitig.)  Ballasting  b 
and  around  ties. 

BoftOifa-lng4ole.  i,Ol<u»-tna]nng.\  Ti 
mouth  of  a  furusce  at  which  a  globe  of  awi 
is  exposed  during  the  progress  of  its  mannbcl 
order  to  soften  it  and  allow  it  to  assume  aa 

Bot'tOm-llft  {Milling. )  Tbe  deepest  lil 
mining-pimip,  or  the  lowest  pump. 

Bot'tom-pUta.  (PriHtiuf.)  A  pUte  i 
belonging  to  the  mold  of  a  prmting-press,  m 
the  carriage  is  hied. 

Bot'toma.    I.  {Mining.)    The  deepest  wo 

2.  {ilcialitirgt).)  H«Ty  and  impure  metal 
ducts  of  rvrLDing.  fouod  at  the  bottom  of  tbe  : 
in  some  of  the  ttagesof  the  coj^r-smeltinE  pr 

Bot'tom-tooL  {Wood-turning.)  A  b 
tool  having  n  bent-oTer  end,  for  cnttiog  <mt  t 
toms  of  cylindrical  hollow  work. 

Bonone.  A  cylinder  of  copper  in  which  I 
of  a  piece  of  ordnance  is  drilled.  It  baa  as  • 
screw-tbtPad  cut  Oil  it,  so  that  It  Day  be  n 
when  thd  vent  becomes  worn,  or  a  new  boor 
stitutcd. 

Bonota'inc.  The  gun-metal  boHluDg  of  a 
Bhcave  around  the  pin-hole. 

Botiga;  Bowge.  {ymOieal.)  A  rane  t 
to  the  middle  of  a  sail  to  make  it  stand  closei 

Bon-Kle'.  (Surgical.)  A  smooth,  fleiibi 
tic,  stender  cylinder,  designed  to  be  introdnc 
tlie  urethra,  rectum,  or  esophagus,  in  order  I 
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DBirumil  DrnJutrge  Wattr-Wlutl. 


The  slenderer  forms  of  bou^ea  ai 
iirelhra,  the  larger  for  the  rtetam,  ts^ta 
caojihagas.  They  are  said  to  hare  been  uvn 
Aldereto,  a  Portuguese  phjaieian,  utd  went 
sorilH-d  by  AmatusiOneor^ispoptla,  inl&M. 
an  made  either  solid  or  holknr,  and  are  aoa 
iiieiliratril.  Ptckel,  a  French  medical  pwttsau 
the  following  recim  for  their  mannbctaie : 
of  Iniled  linserd-oil,  Iofamber,aiidlef(d<f 


BOUIJ>ER'HEAD.  o- 

III  uwiliiii  nntU  the  bougies  arc  brouglit  tu 
ad  we.  They  are  next  poluhed  w-';h 
iw^  and  aftfTwaRla  smoatbra  with  tri)ioli 
■  Fwu,  which  u  the  chief  seat  of  the  nrnn- 
'  Utese  Brticlu,  one  ieventh  of  its  weight  of 
;h  diasolFed  in  the  oit,to  render  the  com* 
•  ■olid.  For  thia  purpose  the  caoutchouc  ia 
'  !T  filamenta  and  added  to  the  liot  oil. 


eMive  layer  ia  lirat  drii 
B  open  ail*,  before  anotbi 
C  tiattic  bougies,  the  procciu  requires  two 


',  before  another  is  applied. 


enpleboD  ;  these  should  bear 
I  the  finger  without  crouking  or  scaling, 
.paUe  of  stretching  without  giving  way, 
t  on  beiiM!  let  ^ 

am  btnigie*  an  iron  wire  is  introduced  into 
'.  IIm  eilk  tiasue,  and  withdrawn  when  the 
lablied.  Some  are  itiiLde  with  a  liollow 
fbil  mlled  into  a  lioUow  tube,  Tbcy  are 
entiielj  of  caoutchouc,  disoolved  in  sul- 

iat  bougie  ia  one  with  a  piece  of  caastic 

I'a  bougie  is  a  rolled  piece  of  soft  linen 
vrioni  to  rolling,  in  a  composition  of 


M  *  polished  slab. 

looe  boogies  are  made  by  applying  a  boIu- 

lia-nibber  to  the  silk  cont. 

eraha  hougiea  niuat  be  madeoftbebeat  ma- 

■^ir  breaking  in  »i(H  may  prove  fatal.      It 


n  a  silk  coid,  o 


with  the  desired 


ieugie  A  bouU  (c)  has  a  routidcd  and  eloi 

1  Axed  on  the  ateni,  which  alidi's  through 

d  U  held  fast  by  a  att  screw, 

ordinary  bougie. 

xina  bongie. 

lar-^ead.    {Hydraulic  Engineer iiig.) 

-ooden  Btaltes  to  resist  the  encroachment  of 

^Jug-atone.      (Mcl^'  ■  ^rorkini/.)       A 
nt  atone,  used  by  cutlers  to  smooth  down 
rf  giaurt  anil  emery-wheels. 
lar-pav^g.     Paiiug  with  roQud  wuter- 
Iders,  set  on  a  graded  bottom  of  f;r.ivcl. 

",    (J/iMOttri/.)    One  made  of  boul- 


I11&     (Arcfiittj^urc.)     A  convex  molding, 

ipfaeiT  i*  a  quarter  of  a  circle,  next  below 

I  In  tie  Done  and  Tuscan  oriiere. 

L    The  path  o(  a  shot  comprised  between 

^     See  Ricociiet-fiiiint.. 

3»47-Ul)«.    iSkipbai/itiiig.)    The  trace  of 

tnrlBce  of  the  skin  of  a  ship  on  the  stem, 

■tera-post.     It  corresjnnds  with  the  outer 
le  rabbet  in  those  partt  of  the  structure. 
Ion   Bo-ToiD'e-ter.  The  metallic  barom- 
it«d  by  BounloQ,  of  Paris,  184».  consists  of 

flattened  tube  of  mrtal  lient  to  a  circniar 
exhausted  of  air,  so  that  the  ends  of  the 
irate  aa  the  atmojpheiic  preaaure  is  diinin- 
1  approach  as  it  increaacs. 

839,  A  in  a  front  view,  showing  the  bnml 
or  a  and  the  scale  ;  b  and  r  n>]in'si'iit  iiiili- 
■arial  thermometers  attaelieil  to  the  face, 
bck  view,  showing  il,  the  tube,  Kecureil  nt 
I  «,  and  having  its  ends  conneetetl  by  links 
ro  abort  levers  gg,  on  the  aami-  axis  as  the 
ad  operating,  by  means  of  the  link-ciniiii-e. 
aaltiply  its  motion  as  the  ends  of  tli<'  tulx's 


appi-oach  or  recede,  h  ia  an  open  plate  which  may 
be  snmiig  apart,  so  as  to  allow  the  adjustment  of 
the  levers  and  hand  t«  any  irarticnlar  mnge- 

(7  is  B  transverse  vertical  si'ction. 

I)  reprejients  sections  of  various  tubes  which  may 
be  employed. 

Tlie  more  approved  forms  of  steam  and  vacnum 
gages  are  now  eonstructed  on  this  principle. 

The  Jloanbm  is  commonly  known  as  the  mcta/lic 
baroineler,  although  the  aneroid  is  also  metallic,  and 
both  hnlai/'-rk. 

Botir-g«oia'.  {Friuling.)  A  size  of  ty[)e  between 
Brceier  and  Long  Primer. 

Brevier,  112  ems  to  the  foot, 

Boiif^-eois,  K)a  Bins  to  the  fnot. 

Loii",'  Primer,  90  eras  to  the  foot. 

Bon-taof ,  (Arekitecturt.)  An  arc-boutant  is  an 
arch  or  Imltress  servins  to  sustain  a  vault,  and 
which  is  itself  Kustnined  by  tome  strong  wall  or  mas- 
sive inle.     A  flying-buttrBia. 

Bow.  1.  (ATdterg.)  An  instrument  for  pro- 
jecting an  arrow.  It  consists  of  a  htrip  of  wood  or 
oilier  material,  the  ends  connected  by  a  atiing.  The 
Ixiw  is  bent  by  retraction  of  the  stnng,  and  the  re- 
coil imjHtrted  to  the  latter  projet'ta  the  arrow.  In 
its  simple  state,  and  when  liirgc  enough  to  be  used 
for  military-  puri)osi's  or  for  destnijing  large  animala, 
it  is  known  as  tlie  loiig-1iuw  ;  when  mounted  trans- 
verw-ly  in  a  stock,  it  is  a  crosa-bow.  Tlie  former  is 
exclusively  ailaiitiil  fur  shooting  arrows  ;  while  bolts, 
or  even  round  projectiles,  inay  be  thrown  by  the  lat- 

The  long-bow,  owing  to  its  greater  portability  and 
rnpaliility  of  rairid  discliargi',  was  a  much  more  ef- 
fective weajion  than  the  cro^s-bow,  and  continued  in 
use  for  H  long  tinn-  after  the  intmliiction  of  fire-arms. 
The  English  nrehers,  like  the  F«y)>tians  in  the  time 
of  llamew-s  the  Great,  wen:  taaglit  to  draw  the  arrow 
to  the  ear,  instead  of  to  the  shou)iIer,aB  waa  the  prac- 
tice elsewhere,  anil  hence  constituted  a  moat  elTec- 
live  Kjiecies  of  forei'  almost  unknown  in  the  other 
armies  of  Euru[M.',     2l*0  yards  from  the  butt  or  target 


BOW.  » 

wu  the  miBlleit  disUnoe  allowed  for  practice  bj  a 
rull-grown  nun,  iccordinf;  to  the  EnglUli  aitheiT- 
itatuti*.  The  vinas-liow,  as  lued  by  the  GenaeaF.  ' 
Thoae  arcliFn  verr  in  bifjh  Kpateinthe  Middle  j 
wai  a  CDmbroui  and  heavy  weapon  bent  by  a  .. 
windboa,  and  iocapable  oT  rapid  iMuUng  aUu  iu«- 
>:hMge. 

Forilliutnaionsiier  "IconoRiBphicEncvclopedi*," 
"Frost'i  nclorial  HiMory";  and  for  deacnptioOB 
lue  "Gibbon*!  Hiilory"  and  otber  worki  treating 
of  ancient  and  medieval  military  lactic*  and  weap- 

The  (ue  of  the  bovr  ii  of  gnt  anti'iuity.  Plato 
rrediUi  Apollo  with  the  iuTCDtion.  laluuBel  t^eonie 
ail  archer  (Geu.  xii.  20).  The  Philistiae  archen 
uvercsuie  Saul  (1  Siun.  xxxi.  3).  David  command- 
ed it  to  be  Uuoht  (2  Sam.  i.  IB).  Alter  of  Am- 
phipotia  ihot  Philip  of  Uaenloii,  and  wa*  hanged 
thenfor.  An  ancient  I^ptiaii  bow  ii  prvierved  In 
the  Abbott  Hiueuni,  New  York,  together  with  the 
Irather  cau  that  containid  It  and  fastened  it  to  the 
war-rharioL  Fuur  arrows,  made  of  reed  and  tiiilied 
with  Biat-Btone,  are  aiuiiended  «ith  it. 

The  Scythian  bow  wm  remarkable  for  ita  great 
curvature,  bring  nearly  aemicJrciilar, 

The  Lycian  bow  wai  made  of  the  eoroel-tree  ; 
thaw  of  the  Ethiopians  of  the  tattH'tnc.  Tha  ham 
of  the  antelope  was  used  in  the  Eaat  for  bows,  at 
leait  ai  far  buk  aa  the  ^tgo  of  Troy,  and  is  itill  em- 
ployed for  the  pnnioae.  The  Engluih  long-bow  was 
made  of  yew  or  ash. 

The  Indian  cmtingent  of  the  anny  of  Xeraea 
had  bowi  of  cane  and  arrowi  of  cane  with  inn 
points.  They  wore  cotton  dnaata.  (Herodotn*  vii- 
SS.) 

The  arniw-luada  of  the  Etliioniani  wet«  of  agate 
and  other  siliceom  ■limes.  "  Ehec«a  of  atooe  of  ibe 
kind  Daeil  in  engtsvins  Beals."—  tbiiL 

The  bows  of  the  Ethiopiana  were  of  the  item  of 
the  iialm-leaf. 

Pliny  aays  :  "  It  u  by  the  aid  of  the  r««d  that  the 
natioas  of  the  East  divide  their  nan.  Fully  one 
half  of  mankind  live  imtler  a  dominion  imposed  by 
tile  Hirncy  of  the  arrow."  Tbe  Eastern  reed,  ao 
.-alL-d.  »-a.  s  Umboo. 

Harold,  William  Rufus.  and  RichaM  1.  were 
killed  by  arrows.  Crecy.  Poicticrs,  and  Aginooart 
were  wuu  liy  archers.  The  lang-l»w  of  that  tinw 
loeasuml  i4x  fi-irt,  the  arrow  thtv;!  feet  The  mnge 
was  300  to  SDO  yards. 

In  the  S-iutliwest  of  England  bows  and  arrows 
did  not  dnutly  disap]iear  from  the  muster-roll  till 
1S99.  The  iimskets  wen-  snch  misenble  aflkin  that 
in  the  middlf-  of  the  fifteenth  century  it  took  fifteen 
minutes  to  i-harge  and  fire  one, 

2.  (//(uAnivlrif.l  The  bent  [riece  wbieh  enibranes 
till'  neck  of  an  ok,  the  ends  earning  uu  through  the 
yoke,  above  which  they  are  fastened  by  a  key. 

3.  (JfacAiirri/.)  An  elastic  rod  and  string  for 
giving  iTci|micating  rotation  to  a  diill.     See  Bow- 

t.  {Dra\tiiyi.)  An  elastic  slip  for  describing 
eunrn.     An  arrvfrnjih. 

5.  lfliil-iaai-iiig.\  A  piece  of  elastic  wood,  six 
feet  long,  and  having  a  ntf^t  string  stretched  be- 
tween its  extremitii-s.  The  vibrating  string  operates 
u|»D  the  fetting-liair  on  n  grid  cnlled  a  Aarrfir,  light- 
ens up  Ihe  fibers,  assembles  them  into  a  bat,  and 
drives  out  the  dust.     See  Bowinu. 

S.  f.Vaaaiirii.)  A  profei'ting  portioD  of  a  building 
uf  eircular  or  luiiltafigiilBr  ]>lan. 

The  bnw.windowK   of  English  dutnestic  arehitec- 

7.  ifeiielet.)    A  bent  slat  to  mppoTt  the  hood. 


or  of  tbe  [,  ofa 

11-  (&«L       /.)     ,        . 
saddle-tree  .titich  str 
IS.    iA'aulieai.)     J„ 
a  It  hMl 


1    Ad  hi 

:».>.». -hichii  ,...- 

Lu..-  handle  of  the  d     ,  ~-t 
opposite  ditrctiona  imp       I  -■ 
ciprocati         he  bow  liaoLw  ■■■ 

Th.        _  1  .N  . 


take  to  make  all  nl 
spectator  <^  fb 

the  mortal  h 
tenanted  by  un  p 
The  vanoos  to 
shown  in  the  hanu*  ■> 
the  wall.     T      •-- 
shaping- to  ' 

tof{ether  b,  ., 
pins.     Seethb 


ROWKK. 


;u«) 


«fc  HManrml  Sn-irty'ii  Mummiiii.      TIm-  ml •>!- 

loa  kM  ilnU-bi»»i  a»i|  oimU  frmn  S^kk.it.i)i  mi<i 


ltt)WL. 


1b»oi|rni  faowilrill  U  hHowii  hi  Ki^'-.  h|],  s|o 

BMrh  tf^rv  i«  i|t*<i)ni«^l  1«»  hii^i*  a  li.ii-k nt>'r  in 

Mdikfr  U4'-^  III  tl»c  rn<l  uf  till*  viwi  ti«i'k,  iii  u  tij.-h 
■  '.Wvcrk  u  h<-M  tu  tli*'  lift  haii«l  iiii«l  titi*  Kiw 


»• 


I 


1  rr.A 


A»ri|Eh;  :  or  xhr  ilrill-^tiNk  tiny  iiar*;  a  hamll"  /' 
iikvcr«t|*^l  m  tlf-  NTt  )i.iii<l.  |iri-NHiii^  tin*  iliill 
«  t&r  VM'k.  »Iii>li  i*  «>:i  ih>'  iN-n.-h  or  in  tin* 
^  Vkb?  th'  i-iW  Is  ••ip-rjtr-l  hv  tin-  ritfli!  }|.iliil. 

Fi:i.>w\s'*>  •liill.  iiiot>-.iil 
of  a  Uin-.  li.iH  II  lilt  »!ri)»  «»t 
mi^mI  wiili  .1  l.ii  in;;  iif  niiliit- 

riMaT,    wliiili    h.i.'>    <«Ullirii'|lt 

Oi' ti<iii.il     H-ll.<'«>i>>:i     to    t)i<- 


■1 


J 


\ 


f 


fw-ii-tmg 


Bo^vr-in'Btm-inentB.  {.Iffi^nW  A  trniiinrlutl- 
»<--l-ii  |uilI-\  Kfi  tli.'  «lrill-  *"^'  *''■''  •«•»-"•  "J  ^triiiiii-ti  iiistiitiii*  iito  uhii-li  jin* 
':•»  k  ti«  1'it.it.-  It  I'V  j-r. >'.ui»',  l'li>«'i  I  y  nuiii-.  «tt  u  '••«.  Tin  vi.iJin,  Muliiii'-flln, 
wl|.  !i  tli.  ll.i?  -iiip'j^  I. .  ij.i..-     •I'lil'N-  '••'■».  •  I 

'  .ii«'l  liLi  .1  vi..liii  l".w  -\iii4li.i  I  !.i^>.  i'l  •'•iui;:«'l  iii*!MniH-n!-  i-  iiKiyilliy 

Fi;»     *•»/•   -h'.w-N    i    j».wi    .•{     til.   riiiK"  T'.  I'f  |«l«  ■  !:iiiii  :  lis  tli«- piit.ir,  Imi]'.  iiarjM. 
;'-;l;f\,   •Iri\iii    \>\    a    ..it::M:     ■  lj"r»l,  't- . 

•  •tril  .11   ilii-   Iniv    i^v  r»- iiir  »  Aiii»tli»r  t  l,i-s  j-    rf'|i|-i-s*-iit<-il   l»y  thi-   )>:;in<>-f<irti' 

•  iti^l       Til*     I'U     «:iiitk'    1^    '"^'^  'liilt  iiiM'T.  til'-  ^tiin^'H  U  in^' viliriinl  l>y  a  ham- 
uoiiifl  .ir<»iiii-i  I'M'-  iif  iii<-  |Mil.     ni*  r 

!» \*.  .iii'i  !li'' .i\S"  •  I  thf  iitli.'i  Ain»t!i' r  l-y  tlif  ,ur  ;  ;m  tli*-  ii-nliati. 

Bo^<r-i ron.     ./'. A,.^.l    Thi*  st;i|ili'  fii  tin*  si«ir 


/j^ 


•     I-   ii    -.!■..  k    ul.i   li    li->l  U    til- 
•  Irill   'I,  ;i:,  1   t  'I  i>.;.  ,   it    ti>  U 
I'M  «•;.!••!    i:   riu'iii  an:,']."'   in 
till-  It  ii^*;',  -if  tin-  »:..  K 
Bower.  .A'-/.//,  i-'  ■   Tli- 

U^'l.il  «  iikirij  III.  Ii'if^  .il  tlf 
!■•»,  kifiW  II  .I-* '»  .*'  .ui'i  *  I'l'/ , 
!»••!  ffiii  .iirv  liiir  r-ii'  'Ml  "i/"-. 
Kul  u-i  ••r>liii;;  t^i  |--<i'it.ii. 
Jj     '-*/  .    ill.    ;•.'.■•'.    th'    «  ..  f  V 


>i^-   -I 


OV^asL        .V-ru'|-f/i      A   h  iw-'-r  nt   tli*-  Ih.w, 


\ 


f 


A    an-.-i  til.-       A  /.'.;?'   ■ 

A'»M'.-i/       t»:  /;       /'I.   .     A  t«  !i 
•.  ,^  jijT.k  I'l-!  r--|w-.  I.ii').j:ij  .'Tti'iii'i  t||.-  1-iA 
tf«vt»^''i   i.-»i:'i-r  rt  .ir:ii,'  j.  •• 

.     A  »..i|«.'i  v.-  1  i:i  •!,.    <..ii*!i  .I'll  H'v-h-n 

..•■:ii.ii"i  at!' r  til'-  i:iv.iiri.i.  \\},<iliiil 

~  ««Mt  •lir*- T:fri.  an-l  •>ti"ii;;l\  in^i^v-l  u|hiii  tif  .\  \««it'<tii  !•«  I   m1  i- Ii  i*   •ix>'^   '1.'   1<ti%i«iif  th'>  tilt 

nX\  ti-^  tl.«- ^'r■^^^lT^   .tsl- !t-i  ,,\  im\ii.  .i-  ifi  Ki»'.  -I-*' 

•  //■/•  i'ii<>/  ■     A  Ti.-I-  ••;'-•  {iii.tiii.;:        Bo^trk  illg.     TIm  ]<: t  l--il:i  ^' im  4!i  .ilk.ilirK 

■u-..    r,f  f»I:;rij:  f  ir,  .it.l  ■li'.':'.;riij::  tlii-.,  !\i  111  ,1  ki<  I       /.'"■/      ' 

!•  r>|mm.irk  fr.iii.',  ..ill*-'  ■   ■'■/   '.       {"li.         Bowl.        A'     "■  \    r-ll-r  i-r  .iii'i 

.jf  fur  thu*  oli*4i(|iil  i«  uiirk' •!  i'l  I  r< '"•';i> .  !ii>  ii'iu  \\lii«  1.  lU  w  !.:  \   *)  •    •.'••.t-^     ti:i\iTv«       A 

'  j^'rkiiif*  Mi<>ti>iTi,  ulii'li  ■  r.-.«  rl."    :.  '-.fl,  in  Ni.*:iin;Iii:  .  |      1 1:; 

'* 'Ws*.  M»  tint  til-     -l.'i  •    "f   I  1}  J  jm:;         1.    An"|-li  \'--\   i-t   •>..•!:.'•,' li   i-:    f:  ■>?.»-. iiihal 

-1  ai.  1  vhaiir^l   \f\    til-    >ii-    ■■•l:;i.-    j>:  i-  fiiiin,  t->r  ••■r.!.iihi  i^*  .:  .-iil-:   l.iik!- '  -^ii'l  {•i'>]">rti'i|i 

.it'-lv  ]•  --  ■!■  •  I'  !l'  i:i   I  ■   ij- 
nm^.    th-    ani'i'.int   'ff  Ii;r  i-   w-ii:'!--!  •■•.'.         "Tli-    ri.;'-!.i'.-  lnv.   iji  |-.:     !..;..  •  .t  lli-ir  |"i'- 

_  awl  '.fi  ill*-  li^U'li,  Hfi'l.  til'    •-  -^    i-iii^  !.  n«  -  i:. .  1,.  \.  I?  ■  .  !i  .*.  ..|  ^-c  iT  •  \i .  i!.  • . «      Tin  \\<hhI 

w^-99  '.%.  :i^  »'.nuf£}^  lyn/iuj*-<i  !•'•  .i    u>-i>|t-i   }i:ii  •  ii  U.\i|.,  vli;  i.  •\ii\  •■ii<      i  i.>  •,    i:>    i:.  i>li-  ••!  tli«- 

'  kiMi  '/ ih'  •'»rkmaii,  Miii«  to  I'l' k  iii'.i 'Ml.i!!-  l<»  ■!•■(•- i::itii    !;••■'«!,;    !i    ."..A    ■.:!    r!  •     li.oiiiit.iili« 

r  tl^    fiftfnrnta   at    rm<-)i  \ibriitl*>ii.  .iihI    !)iI<>u  ■■!  Tlii'-it        Th- v  -ii     •!    i    'i-iiiili-  iis!  •  I*  jdiit    ttiflii. 

••  bp  t]>  4u^c/,  or  wir«*  fti-rrrii.  jii>l  havi*  iiuoiln-i  •!•  •  ••i.iii<i:i  tli.iii  a  <lt  *}it  (-latiii^nf 


BOWLINE.  3; 

vnmUh,  which  limn  not  hide  Pithpr  the  nntunl  culor 
or  tb«  vein*  or  the  wood.  Some  of  thene  bowls  maf 
be  purehawd  fur  a  few  pence,  and  olhera  are  valued 

at  one  hundred  onnces  of  iiilrer To  as  they 

■eetned  all  alike They  wy  that  some  hare  the 

power  of  neutrBliiina  poisons."  (Abbe  Huc'a  "Trav- 
eU  in  Tarttry,"  cti.)  Each  TnrtJir  Cannes  his  bowl 
in  lUc  boeora  of  his  robe. 

2.  The  hollow  open  part  of  anything,  as  of  a 
qioon,  a  tobaci;0'pipe,  etc. 

3.  A  boll  :  moK  particularly,  a  large  wooden  ball 
used  in  the  sport  of  bowling. 

Bowline.  (.Vau/ioi'.)  A  rope  connected  by 
briiUa  to  the  middle  of  the  leaJl  of  a  Hjaaje  sail, 
and  paiaing  forward,  so  as  to  keep  the  weather-eiige 
of  the  sail  well  forward  when  sailing  close-luiulal, 
and  enable  the  aliip  locome  nearer  to  the  wind.  Oa 
a  knciiiu  :  sailing  close  or  cloat-haiU'd. 

BowOlnA-bii'dle.  {yaulieai.)  The  span  nhith 
connrctH  the  buwliue  to  several  cringles  on  the  leech 
of  a  M[uare  sail, 

Boffrliue-knot:.  {yaiUkat.)  Apeiiiliar  knot 
by  which  luwiine-bridlea  are  fastened  to  Ilie  cnn 
gles.      Se,.  Knot. 

Bow-llnes.  IShi/ibuilding.)  Cnnes  reprebctit 
init  vertiial  sertions  of  the  bow-end  of  a  ship 

Bovrl-ma-ohlue'.  AmachineformakingHooden 

The  solid  cylindrical  blank  is  clutched  by  the  rear 
end  in  the  lathe,  and  its  forward  end  turns  iu  the 


n(.84a. 


cylinilrical  i^t  E,  which  la  adjustable  longitudinally, 
and  gives  fulcrum- bearing  to  the  lever  F  carrj'injc 
the  curved  cutting. tool  O.  The  blank  is  rotated  aJi'l 
the  bowl  cut  by  sweeping  the  lever  around  a  cune  of 
"-',    Then. 


rig  w;. 


aarily  increased 
thickness  of  the 
bottom  gives  o]>. 
portunity  to  rc- 

convex  disk  to 

fomi  n  Hnttened 
bottom. 


round     wicker. 

baskets,     on( 

thniat  within 
ly;  the  other,  and 
'■      having  n  lip  ti) 

oppose   the   re. 

turn  of  thetish. 

UWalhrumlicai 
A  fomi  of  coni- 


0  BOW-STRINO  BBIDGE. 

puses  for  the  finer  and  moi«  minnte  put 
chanical  and  arrhitectntml  drmwing.  Tbe 
opened  by  the  elasticity  of  the  bow,  u  the 
receded  on  the  screw  b,  and  are  approadw 
contrary  motion  of  the  nut.  It  is  a  nnaD 
compaasm,  and  may  be  of  nmilar  coastrtirtii 
lai^r  ;  that  is,  the  legs  may  be  united  by 
dibpen^ng  with  the  bow.  Some  of  Ihem  ha 
ing  legs,  Ht  as  to  substitute  pen,  pencil,  the 
point,  or  the  needle-point.  They  then  lack 
specialties  of  the  bow-pen  eicept  size, 
I  (''(Fig.  847)  shows  ■  revolving  bow  pen  i 
i  cil,  so  called,  although  the  bow  is  alisent. 
!  c  anil  ]iencil  d  are  at  the  respective  ends 
:  which  rotates  on  an  axis  t  to  bring  either  v 

yi  is  a  tpring  boa-ptn. 

B  a  ijrriiig  hnic-paifil. 

Bow-^«ii'oiL  A  form  of  eompa.-uies  of  tl 
er  kinil  wTiich  are  capable  of  delicate  a^joat 
describing  minute  circles  and  arcs  of  nnal 
The  mode  of  adjustment  is  similar  to  tbe  1 
It  is  also  tolerably  eiident  from  the  figure, 
leail-pencil  pared  down  to  a  sniall  uie,  or 
from  a  pencil,  is  clamped  in  the  socket,  a 
vanced  as  it  wean  or  is  shared  away  in  shi 
See  Bow-pen,  B. 

Bow-pin.  {Hiabaiuiry.)  A  cotter  or 
holding  in  place  the  bow  of  an  ox-yoke. 

Bow-«aw.  A  saw  having  a  thin  blai 
taut  by  a  straining  frame  in  tbe  manner  of  a 
string.     A  turtep-aow  or  (Hmtnj-mic.     Sre 

Bow'aprlt.  (XaiUuaJ.)  A  siiar  projec 
ward  from  the  bows  of  a  vessel.  It  supnorti 
boom  and  flying  jib-boom,  ind  to  it  and  tbi 
the  fore-stay,  fore  topmast-stay,  etc.,  are  seci 
is  tied  down  by  the  hobitaiff  and  bv  the^n 
It  is  stayed  laterally  by  the  boirnjiril-akrv 
rests  upon  the  Mem  and  the  apron. 

The  part  which  rests  on  the  lUia  is  the  1 
inner  part  from  that  point  is  the  hooting:  t 
end  is  the  heel ;  the  outer  end  the  \aid  or  b 
ing. 


The  tnntiingah  is  a  spar  depending  froni  1 
sprit -end,  and  is  used  for  reccing  the  stays. 

The  haUhain  is  for  holding  out  tbe  jib- bi 
the  criippeT-chain  for  lashing  it  down  to  the  I 

The  bon-sprit  has  — 

Hm!.  Bohlay. 

Head.  Sknmdt. 

Fiddlt  or  btft.  Martagale. 

Chotk.  Dotphiit^nttr 

Gitmmmiing. 


lUI  thrust 

by  means  of  a  horizontal  tie  attached  aa  i 
I  (lossible  to  the  chord-line  of  the  arch. 
I      Ginlers  and  beaios  bare  aln  been  oontti 

the  same  way.  The  arched-beam  roof  of 
I  Vork  and  Harlem  Railway  Depot,  Kev  Vol 

trated  op]iosiIe  to  page  139,  is  of  thii  cham 
I  The  roadway  forms  «  chord,  and  U  ni^ 
I  tension -nxLi  from  the  arohea  vbidi  tfui  ti 

between  abutmenta. 
Tlic  Howslett  bridge,  er«et«d  by  Itr.  Leal 

a  Sinn  of  152  feet ;   Tenod  £aia,  tt  fcel 

above  water,  43  feet ;  width,  »  fcat ;  «Mt, 


.iiii 


nOW-STltlNG   GiliDKB.  351  HOX-MAKIXG   MACHISE. 


I  IHrd'or.    A  boii^itring  ginUr  con-  \ 

ltd  liMiin  reniting  Ihnint ;  n  Imriziiii- 1 

Hfa  nsiltinx  teniion  and  holding  tnm-'tlirr  the  I 

fiha  ucncil  rib  ;  ■  serif*  uF  vertiial  miB|icinl- 

B  bf  which  the  pbtrnrm  \»  Iiuiik  rrom  tlit  I 

'  "  '       nits  of  dui^nal  bmreB  bctwevii 

....      See  prf  viuuj  trticle.  I 

XAnktbttun.)  The shnftof acliwtrrod 

^Viihiift  attuched  to  tht  jambs  of  n  door  or 

.  (AriAUcaare.)   A  plain  circular  mold- 


i.  fLortxinUhiTiq.)  The  wii'litt  on  a  Jooi 
wliicli  reeeivi-a  the  Wit. 

S.  A  drain  ii'ith  n  ifi'taTigular  sectian. 

t1.  A  equnre  notch  cut  iutu  a  mixar-trec  tr 
nnil  cati-h  thp  nipar-miirr  (in  thr  Weat)  or  tl 
(in  the  Ensturn  Stuti's),  It  is  I'oiisidei'vd  nioiv 
rnl  or  the  tinilicr  than  liij>iii]j;(  willi  tlii'  i^ugi- 
cnp-r. 


r  thi.- 


I  receptacle  in  wbii'h  aometbing  else  is 
nl,  freqnantly  deriving  itB  B[)eciliL' 
__  srticle  it  is  intendi-d  to  contain  ; 

I  mtim-f  (p^m  its  mecbanical  punmse  or  associa- 


Pepper-box. 
Plant- box. 

,1.  PoBt-offlt"  box. 

Rnilvcny'cnr  iixlc-box. 
Resistitncv-box. 
6ifpial-l<ox. 
Stiiffina-lxu. 
ThiTud-hoK. 
Tick>'t-1<ux. 
Whn.-]-hiib)>ox. 
•  iiDpoHant  of  these  will  he  tonsid.^red 
krtbrir  alphabetical  heads. 
I  At  boxes  of  ancient  E^pt  were  miule  uith  ftrnit 
w,  the  lid*  being  hinged  in  varions  wnjB  nnd 
■  ■Bitted.     In  the  Abbott  Mnsriini,   New  York 
|lkf,Dd  in  other  cotlectionfi,  are  many  speeimena. 
7hample:  — 

t  Qmd  niiimrav-caacs  hnilt  up  of  pnrta  doweled 
I  Mfccr,  or  of  nngle  blocks,  funniiig  tlie  en.w  nnd 
I  HnqnAiTdy,  hollowed  out  by  the  ndie  and  scor- 

)R 

tat*  aiTtA  in  the  shape  of  cata,  and  hollownl 
nies  of  thntn  aniniBli.  The 
■am  pointed  and  have  glnsa  eyes. 
ka  larved  lilce  acambiei,  and  nsed  to  contain 
■imti,  Othera  bored  like  reels,  t'l  hnhl  tlie  ioM 
Htoblackcn  theeyelid^asill  tlie  dnys  of  .Tpitetwl. 
He  boXFi  have  sliding  or  hingi-d  li'ls  in  )^at  vn- 
a^  and  mne  of  them  in  exeellciil  tnstv.  They 
■  ■ade  of  wood,  atone,  bone,  niitrble,  iHjrr'elniii', 
li|fi|Mannis  tooth,  etc,  and  are  iidjiid,  earvi-il, 
IMtd,  and  dticantcd  with  omiinienti'. 
t  iJuiiiMrv.)  a.  A  jonmnl-henring.  It  ii«n- 
4  wndits  of  two  bniurs  with  aeTni-eylindrieid 
■mm;  one  piece  leitn  up'inlhe  junriml,  which  Hi's 
■taothtr  puce.   He«  PiLLnw-ntucK  ;  Axlg-dox; 

L  A  dMmfaer  in  which  a  Talre  works. 
t  Sk  STtmito-BOx. 

t  Ifyir^t^iet.y     a-  A  pump-bncket.     A  holiuw 
ihpwith  m  liftiDg-Talve. 
ins  vppBt  part  of  B  pump-atock. 


Wcavitiff.)   (T.  The  piilley-cnw  of  n  draw-loom 
on   wnieb  rest  the  Hniall  rollers  for  uondiieling  the 

ft.  The  receptacle  for  the  shuttle  at  the  end  uf 
the  ihr-l. 

S.  (/Wu/in?.)  A  enininrtment  in  a  due  nppro- 
printi'd  to  a  ccrtiiin  letter. 

D.   (f'lnindiag.)    A  flaak  or  frame  for  sand-molding. 

10.  (r.Are/r.)  n.  Tlie  iron  bnshing  uf  a  nave  or 
hnh.     See  AxLE-n<>x, 

ft.  The  diivinji-sent  of  n  eoneh  or  elo.se  ciirriage. 

11.  (Cw.)     The  hollow  scn-w-wcket  of  a  ben.'li- 

Box  uid  Tap.  {Machiatrg.)  A  device  for  cut- 
ting Wdoii  sei'ews  for  eaipeutets'  benches,  claiujis, 
liHlstnid-rails. 

Box-beBin.  {MtM-iroTk-hg,)  A  beam  of  iron 
plnlea  si'eured  l>y  nngle-inin,  and  having  n  double 
wi-li  funning  a  eell.     See  CjiiiiEU. 

Box-<Hr.  (It'iUrmiil  Eagiaeenng.)  A  closed  car 
iiitendi'd  lur  freight. 

Box-dialn.  {/luilnmJic  Eitgiaeerivg.)  An  un- 
derground drain  built  of  briek  and  stone,  and  of  a 
n'etungulnr  aection. 

Box-frBme.  (CVir/irw/r./.)  A  eafcing  liehind  tho 
wiiiiiuw-jnmli  fur  counterlmlanei'-WL'ighta. 

fiox-%lrd'er.  {Uaihlivg.)  An  iron  Iivam  made 
of  1ioiler-]ilnte,  the  fniir  liide.s  riveteil  to  angle-imo. 

Boxing  I.  i,Joi,irn,i.\  The  caBingofaHindow- 
fniniB  iiitu  H-liieh  innide  Hhuttera  fold. 

2.  {Shi/nrrigliliug.)  The  iR'arf-joint  uniting  the 
Btem  with  tbi'  keel 

3.  (jr.^.,/-.r,..-i:,..,\  T),.,  fitting  of  the  shoulder 
of  ii  teii'iii  ill  I"  iiiii.'  .1  till' tLml)fr,wiiichiBmrir. 
tiseil  fur 'li'  ..11      i.'iiiin. 

4.  A  ii' l'-'-]>  and  hollow  notch 

inlii»nij..r  ■■!  i ';  • -i.- ..trii  the  flow.   The  notch 

li.xed  ..111,  iinri  iji,'  pmr'.-sB  thiiB  diller«  fropii  the  Snc- 
liig  iir  l"pi'!i"j  of  the  [nii].le  and  from  the  hiicl.'iiig  of 


.  li'.t 


t-l-n 


witbit 


hull-iv 


I,  heated  liy 


Box-key.    An  npri^'ht  key.  iLseil  for  turning  the 

nuir!  .if  l.ir^'e  Im.IIs,  or  whcn>  the  coninion  siHinuer 
ninn.it  1--  ii|.pli.-.l. 

Box-lock.  [LiielfiniHiiaii.)  A  riot-louk  fnxtennl 
tri  tlie  Mile  i.f  11  lioiir  nilhitnt  mortiKiiip. 

Box-mak'lng  Maohine'.  One  in  whieh  the 
l»ilt.iiM,  siile,  Bud  enil  jiier'ii!  are  Kt  iu  pluce  and 
thrir  miila  .lrivi-ii  by  advuiicing  punehea,  which 
^iiik  them  inlu  i.liiee. 


ROX-UBTAt. 


See  Alw 
.wn-er.  {CarpeHlr^.)  A  tool  »ith  a 
forknl  claw  ami  n  hammer- hnid,  for  tnring  ojim 
boxe*  bj  lining  their  Udi,  ilniwin^  naili,  etc.  ieate 
combinatioa  tooti  hsva  alio  a  pmdicr  Mid  aciO' 


A  drrics  to  fold  olotli  altenabilf 


•ide.      Two  piMwr* 

thi«th«r.  I     - 


irongfa-lU. 
laidln  boi-j 
of  the  feed,  1. 


Bn-naitit- 


fuld  ii  to  fonncd,  it  !■  uaght  and  tecnrvd  by  the  fleeted  and  di- 

TMvdIe- thread,  and  the  material  i>  moved  along  bj  red  imagea  «f 

the  Teed  for  ■  new  jdait  an  oUect  bito 

Box-sonip'er.   iOarfoUry.)    A  tDolfor craaiiig  roinddciice m 
names  from  boxes.     It  it  ■  neie  tetBDer  with  an 


flB.tW 


nige  prvaented  ob1it)D«ly,  or,  aa  in  the  examplr, 

works  after  the  manner  of  a  apoke-ihare. 
B<»-Mt'tar.     {IVkcrlvrigUiitj.)    A  device  tor 
wttiw  iile-hoxes 
If-  *1.  in  hata  ao  aa  tn  be 

perfectly  true-  In 
the  ezamph  the 
wheel  ii  pobrd  on 
it.  txraTand  ■ 
cUmiied  by  Jawa 
above  and  bilr  — 
the  hob.  [U  r 
u  held 


rin 
Iheir  m 
diatance. 
SRtrAHT. 


al)p  of  box  in- 
laid    in     the 
beechwood   of 
a  lonimein^  grw 
that  the  edge  or 
bility.     The  e       >d 
tiooi,  which  ai lb 


dWE 


radi 
which  hold 
wheel  against  tta- 
lionarjr  bearing*  In 
a  plane  nerpeodir- 
uUr  to  the  axia  of 
the  boriD^pindle. 
The  latter  u  niount- 
e<l  in  the  ncketa, 
and  earriei  cotters, 
which  are  fantened 
in  a  mortise  in  the 
spindle  by  meani 

nnl,  aad  screw. 


lull,  for  natehea,  M^ma 
Uihe*  bare  conTenmt 
turning  and  for  the  b 


(.)    A 


Boyati. 

attack  to  an».«., 
Bno«.    I.  (Oirfv. 

ling,  connecting  the  h 

of  a  Inua  or  frame,  to  w 

■ngutar  relation. 
3.  {Primti       >  «.  J 

connect 


/^^ 


swiiT  A  small  aextant  in- 

rh»nl  In  a  drcnlar 

fnune.     Uteil  principallv  for  triangulallnB  in  niilj- 

tan  reconnoiaance.  etc.    Il  is  on  the  ninctple  irf  the 

•irtinary  scitant,  having  lairron  fer  Mingingthetr- 


■  print Ing-pma,  whi'li  k 


.rs 


hnd-t.li.'l(,  Wliin-I  ; 
anil  Irlow  the  axlr, 
anil  forward  to  aii- 
Dthi^  porlion  iif  ihf 


i"H-IP-«f 
*    .1 J f 

rarria^-ti>p 


-I  lar  t.y  ' 


■^; 


cami^-i")'  •■ov.-r, 
t.   A  tlii'k  f-tniji  liy 

irhi<  h  B  farTU){r-l>iidjr 

i(  »iiprn<iKl  from  (.'• 

■{iriniiH. 

4.    [Boring- Tnali.) 
a.   i»*B-/-ii.)n[-. 

inX   toi>l-)iii1<lrr. 
^     iVn%^fVB*»  •>iirpnilof*lii-h  I 

U«  Ai*U,  ahich  mta  in  tli<'  l<iri<l  nr  asnin-t 
fcita  ff  1^  oiWBtur;  al  th<-  iitVr  i-ii-F  i<  a 
iiati  UJ  ibr  to..),  t'allnl  ■!>■•  a  >("ri;.  uiolv 
pnbrii  IB  Brul'Wotkinit. 

bnnrun  of  th*  inntrumnil  ]irinri]ail1y  Vangr 
Mfc  Bilk  of  altA'hilig  tlir  liil. 

■iibdn^iu  iiixiii  iitbcr  Uifrrrriu'ni  an : 

^hi.  a«nrr.ln1l. 

(W-hM:  ll«  DMul  {■>rm. 

fM<4n*.'  sitb  ■  nrirrlnl  hrnu-l-l'litP. 
>wfcii;  «orknlwilhatiovilUtitiK><-v>'r,u«ti- 
4Wm  a  ratrbrt  mation.    Firv  lt«Ti'Mt:T-Mill.l. 

1  tfcJili'J.  I  Tbr  OHf't-^tCV  in  llvil  ill  liiivri, 
Mrh  Bi  aUKl".  «h•■^■  t)irn>  in  nnl 
%■&  toon  til  rcirolrr  lh<-  tinlnllp  of  til- 
onlinanr  bn>r.  Tbr  iliill-Hlmk  ii  {•> 
niUtrJ  W  liyatiiKir  l>r-v..|.|iini.iiiii  <- r. 
dnvrb  W  a  rnnli  d.  Si>iil  Tiiay  )■' 
n^Utnl  tn'  cliati;:ral>I-'  p«riiiK>  i'<i- 
ITIOII  tl>'   rrlalivr   *i/tn  uf  thr  tvo 

Tkit  it  KHIH-timi-^  i-attnl  tin-  Fn-wk 
tf«(v,  RD'I  atirn  rrwli-  ••(  mi'Ul  willi 
a  Urk-r-iN'r  ai>.|  f»il-:..:r-w,  il  in 
olM  ■  r.nrrdrill,  W\ng,  .lnv..|i  t.y 
nnk  anil  lim-l'fiHiriiiK  ■"  ln'run'. 
7  awl  haTiiiK  a  cainiHly  fi>r  nMrhiii); 
[Jam  aiirr*  ILp  iMiliiiarv  liraic-lMii- 
air  coul.l  n->t  )•-  rvv.,tv.O. 

TV  *n.i.l.*nin-  ,Kw.  N'.n).  -ithir- 


till'  IkhiIch  ••f  t!it>  niililrr  arc  in-arMl.     Tin-  gii'lyrmu 

7.  i.Vmiie.i    nii<-i.rilu-ronlM»railnimlivwliir'li 
tIii-hi'a<liar.'F.tnMi»l. 

b.  tMiti-Q.)   Tw  iii.iiiiii  of  >i  •.un. 

t>.    A  viHv'r.>r  a  tii>iik-li.i  or  similar  ilntT. 
BTao«-drlU.    UV't-iIin'rliK-j.)     A    Uirinn-toot 

tnl','}l*u^\  I JX''"r.v' ln!'i!,n  "«  «•■ 

of  tW  Il.ll..llr:  \U  tllP  I'lutl.- 
]>lr,  Ih-  Iiixlioii  may  1-T.in- 
tiniiini^  or  n-rijirrKUliiiK  i'>l-i- 
ry,  tliFk«iii)riiiKI'"'ii"i>  t-'i»)(  I 

by  1.  |«»'l  ..11  th-  rorriM-r 


11'  1,111 

f  h-t  -  )i.'ii.i  ^r  ih* 

Itj..  liaMi-  to  a  1*rrr 
1  hwiiiK-limi-  or  a 


f»r  rrTiilviiiK  it.  ami  .1  >wiv- 

u  eM  h^l  f..r  (h-   pp.'iiiv 

of  tlir   luiid  <>r   till-   l.rr^'.l 

'»  tmr*  ilr)ip|ii)i  ii|«ii  a  lii^il  t>-Hr 
rrotrt  n  anil  a  fn-l-xirv  '.  I'lr  Lm  )■- 
lfc»  minifrniFiit*  Imii;<  Ur  ta-rmiil 
an  Iv  itivi-n  to  ■  «nt>i-lnl  \ir»\  liy 


B»C«-pM)'dU)t  (A'lu- 
ho.l.<  Axlioit  fnaani  rn<m 
iW  v-nl-ami*.  t«  buM  ih- 
|.ra.-.;-M«  k. 

Brao'lnc-ehain.     i  frAi-  jniH 

r/^.i      Tin-    .hail)   wtiLrh   lli-l   ' 
t..;.Mhirth-i.i-i.-..,r.*.-iK.,ii. 
i.i    iinvi-nt    till'    li«<l    from 
U.-lmx  th-m  njrtrt.      l-.i 
.^I.vi<11yill>t„.Iii».|fn'ittl<t 

Braak'at     A  lal'-ral  i>rn- 


m  th*  Iturk  M  thr  tiwl  I- 
^hank  i*  <■•"!  an  a  triii). 
«ftbrtw>l,  tn-lialil- t 
.  larta  Th-  tana  •!  fi 
u«n-.  alHl  ll«-  1»I.K  ..f  tl, 


I..!-.-- 


1  f>«: 


«f.t  OMartbecya-buIUuiiwliicb 


nr  Oil- |un,  .,r  4  Lnvki't,  — 

tt  il.  il Ir. 

*  Xbr  tnill-iilulf. 

f  Ihir  i-iA. 

H  a  in"'*  -r  (f-.i.y,      S«-  Fi(r-  Siff. 

Tlii*  ill— rii'tfii  iif  >.ui>|»rt  U  aim  aib]rtr4  for 
iJifIvp*,  •■■•VMi.  Hidila,  anif  «»-at«, 

1.  iMnrk.Hrr^  1  TU"  >A.im*-i-hrarM  iFij.  H3». 
it  n  haiiKi'r  «'hi<-h  iinit^iii*  \\f  jnnmai  f>ir  BhifttiiK. 
'  it  lh<' |i-l-<lill.  Ill  )>| -•»■'•  I  l-y  lilK  iXtxTI'lnl  atllM//, 

vhii  )i  HTP  Imltnl  In  tIii>  Ji>i>ia  -if  i)ii>  iviliiift.    y  g  nr 
tai't  Tith  th"  !.h.ilt      '         ""        '>'"■•■"•• 
Ilroriru  \.<x  nhuriiiiK  an-  knntrii  liyililTerrBt  mom^ 
aeirurding  to  ilniitiiTi'  aiiil  |iu*itioii. 


IlKAD-SETTER. 


6.   {Printiitg.)    Sigoa  ("[]") "" 

or  sentcuw,  toixolutc  it  rromtllc«th«r  BUUB,  Tha 
IrracLdnii  {lortion  luay  be  &  note,  protcia,  cxplaaati^k, 
authority,  TtUttavr,  camment,  rectificanao,  i^^ 
polatii)n,  <|ii«ry,  tuipliasii,  i^. 

Bnu:k'«t«r*b.    A  lioiatiug  apiantiu^  d 


PouUat  hrpfkih 


Ifall-boxft,  wlii-ii  (li*^  »luJt  yasafs  through  &  wall 
□r  iiartition  fumUhed  with  a  benring. 

Peile^iil-brackcta,  whi'ii  the  supiiort  riici  [ram  ■ 
routiditioii  or  biil-plstv. 

2.  lArchUeclurt.)   a.  An  or- 
ng.  BW.  namiTTit  in  the  ship«  at  *  con- 

~~p   tolCfStiinilinu  iMUtedupau  the 


TT 


face  or  B 

b.  RooMirackets  ant  placed 
licneath  the  eave  or  the  pro- 
ji'clion  Hi  (hi;  Rablr,  and  have 
shniH's  confonning  to  the  <tyl« 
of  the  architecture  or  the  ne- 
CL'ssittea  of  tht^ir  position.  In 
some  ouea  the  bracket  U  so 
|imiiiini'nt  a  feature  in  the  or- 
_  n.tinentation  as  to  confer  the 
'  on  the  style  ;   thus 


J     Tf nAoHXifbriKlxtcdH'jte.   See 
workt  on  architecture. 
projecting  de- 


f=^ 


vice  for  lupporliiig  i 
lamp,  etc. 

4.  A  goa- fixture  pro 
7  iecliui;  from  the  laca 

ofau-atl.  I 

5.  (.Ordnanet.)   The 


monly  adopted 

in  mnkiiif;  the  arche*,  domet,  annlc  panelt,  cori^ 

pendentivr  vork,  etc.,  at  the  Qpr*'  I*'**  ^  ajiut- 

liienla.   The  bracketa  are  got 

out,  of  the  nsjuired  fODtoar,  1«-  SO. 

nailed  into  position, and  fona  e 

a  Uisis  for  the  reception    ' 

the  lath  and  pUatering, 

In  domed  work,  ipSurical  I 
bmctdiivj  ii  (he  forming  of  \ 
bmckrts  to  support  lath  and  L 
plaster  work,  ao  that  the  1^ 
surface  of  llie  plaster  shall 
form  (he  surface  of  a  spbere. 

S/ihtroidal  bmetaing  u  the  tnmcketiug  iWPjianl 
for  a  planter  ceiling  whnM  lurface  ia  to  form  that  of 
a  spheroid. 

BrBck'et-ah«l£    A  form  of  couole  for  Ni^iait- 
ing  a  pier-glass  or  other  olyect. 
Ftf.  BM 


RBof-BrBrhU 


iheeV  of  a  moHar-bed,  or  the  carriage  of 
casemate  gnn. 

6.   (S^i;)*uiWtiiff.)     A   timber-knee  i 
franic,  sanporting  the  gnlinits, 

(.  {Sleam-EnjiiifA    ".  Thi>  jriecen  by  which  the  . 
boiler  of  a  loconiotivf  is  maiutaineil  in  jiosition. 

b.  The  pieces  which  hold  and  guide  the  sUde-h«v.  I 


BnitM  BirVtrnd  Aaiarr. 

Brad.    A  thin,   iquaic-bodied  nail,  i 
I  has  a  lip  on  one  side  only.    See  Naii. 

Brad'awL  {Joinery.)  Aamall  hoHi,  ..__ 
I  a  chisi'1-edse.  Used  for  opening  holci  ftr  tka  li 
■  tion  of  nsiU. 

Brad-««f  tar.    {Joinery.)    A  toel  vhkk  ( 

Fi«  as. 


Hyflg  htmd.  aad  bv  wioih  i:  U  unr«s  ia:o 

W$.   (JUric  I    A  iLUTQv  TooVn  vor«a  rootU. 

ikUMling. 

mt  dx  malerulf  lufcl  for  i«anM-biai>t  nuv 


Kbdcnbuk. 


I&TTZ 


ChiD. 

ning  to  pudu  nn'i  Uv  i  braid  ou  ib« 

tbt  (Ctioti  o:  tb«  Bwdle.     The  braid- 

_  may  be  in  the  pns^^r  anil  iu  ad- 

Mvdlc-^ole,  or  ia  the  cloth-pUw.  or  in 

McatTil  to  the  wtolh-pUlc. 

F%.  ML 


Vi         BRAin  SIZlSt.;   AN"D   Pi^I.lSHlSr.. 

tui'.i  i.ai«b!<  of  itaiiia^  niiwtv-*!);  Mrandi.  TTi* 
ii^rs  cf  luund  bnidrn  MlhT  lif^ly  ia  nw,  hiivfvtr, 
^it  ibiMc  braidini;  ux;ri-u  ind  twniv  fln:-.J-L,  «!iii-h 
.i:~  ^b>!  H^n  umfiu  ;h«  nui:afav-tutv  •>f  >Uor4;i;n(^ 
ind  ivveiing  hoop-^kir:  wire*.  Thif  jiz«  of  S« 
biMidc-n  iv.cbt  in  um  >i«  tib>t«  braiding  i:&y-!hR« 
jeJ  rfxty-r.vc  slrui<l<  Wi>riled  yarii.  w!uv!i  t'twioi* 
:)ie  coniaion  diviii  t>i-ji>U  ni-n  i^i  vou:nii>ii!y  iti>n). 
The  l>rvJu>.':iiini>f  AnIrH.M^.  iiucLint'i  UaUict  i:;:;!- 
lion  y>nli  d^iily  of  dcwu  bni>l«. 

Ttir  l>nid  U'puaril  throitgh  lire  to  relieve  i:  of  •'» 
dii6s,  vid  pn-[MJv  it  for  the  dyer. 

The  vie«s  iFig.  SSJi  aiv'  r»»pei'tiv.-!y  eleviticn 
and  plan  of  a  braiditig-iiui.'hiiw.  Tlie  rlevstion 
shatti  tlir  n-.Mie  in  vhioh  the  »|<indlef  and  ivbbins  an 
arrvi^  reUtiiely  to  Ibe  fkiR-irire,  around  nrhith 
the  Mondsaie  being  plaited.  The  lover  li^n'  thow* 
a  view  of  the  earner*,  and  of  the  raiv-cin-ltf^  ia 
wbii'h  the  fpin- 


'■Mtw-HaehineAttiifhmeiitA."  GW-Gmrnrr, 
MwtOD,  D.  C.  In  the  example,  the  pii'de  is 
UMto  the  presser-foot  of  a  seuinp-marhiue  : 
HKt  ii  the  mcreaaed  facility  for  ciiiding  the 
^iydally  in  laying  it  in  can-nl  directiotu  on 
Itt;  abo  the  concave  form  of  the  groove,  in 
■don  with  the  preiaure  of  the  spring  on  ihe 
1,  tndi^g  to  keep  the  braid  within  ihe  eroove, 
pnent  iti  passing  to  nne  side  (hereof. 
^dtni-iu-ahlhe'.  A  machine  in  which  a  fab- 
lawle  by  the  laying  np  of  three  or  mote  threuls 
bra  plaiting  pro- 
H«-  BS7.  cisd.       Jlechan- 

ism  guides  the 
thread -holding 
bobbins  in  a  >er- 

ta  i  titer]  acr  the 
threathi.  Threads, 

fi-om  three  totliir- 


eles  fonu  a  con- 
tinnou»  series 
artiund.andthe 

tinplete 


of    this    kind. 

When  the  braid 

is  to  be  laid  up  — 

flat,  as  in   the  Bniirfiii^sbetiiw 

drag  and  other 


wheels,  spindlea, 
etc..  making 
braid,  stay,  and 
shoelaces,  nphol- 
sterer's  cord,  and 
conch-lace.  It  is 
a  Iso  em  ploy  ed.for 
covering  wlii]i«, 
thrfa<ls  of  caont- 

1    "    nrin  •j™.'-  'i»  •"" 

3^  of  cnnoUne,  etc. 

^^  Braiding  -  nin- 

Bniaitig-Mariiiv.  chinps  are  made 

of  all  sixes,  rniin 

K*  bniding  seven  strands  to  those  bniiiling 

■tn,  tliia  heinp  the  limit  at  present  of  tint 


m  btaidg,  each  meer,  as  the  spindle -holders  ai 

called,  mskeaa  single  conr»',  tiirtis round  the  last  taci 

i-ound       aiiotll-    I'ircle  of  the  series,  and  then  returns,  iuterseeliiig  ita 

fomierpi"'        ■  '  "        -'      ■    ■      '         ■    - 


bv   I 


Iviiig 


rath  as  it  follotrs  tlie  circles  shown  in  the 
the  lignre.  Tlie  upper  poit  ahon*  the 
caiTiers  which  impel  the  racers,  each  one  delivering 
the  racer  to  the  next  carrier  in  aeries,  which  it  im- 
peU  along  its  nllotfd  imth  in  the  ein'te.  The  two 
figures  represent  the  carriers  and  raee-ciri'les  of  a  nin- 
cKine  forlavingup  Hat  braid.  Bv  a  etill  further  re- 
finement of  the  process,  the  macfiine  is  adapted  for 
making  two  or  more  distinct  braids  omiieeteil  at 

:  their  edge:< ;  thus  admittiii^  of  dilTereiit-cnloied 
stripes.  Each  roriT  for  this  pur|KK>e  goes  only 
through  its  0H11  courM- of  raei'-i'irvlea,  one  of  whieb 
circles  is  common  to  ihir  two  carriers. 

Braid  Bixtng  and  Pol'iali-liiK.  The  braid  is 
passed  from  a  reel  K  through  a  sizing-tnmgh  f,  to 
pressure-rollers  F'  F*,  and  then  over  guide  and  ten- 
Hion rollers jc -iff  A  *'</ rf" iff, which  hold  it obli<piely 

,  nj^ainst  the  bnishes  on  drums  C  1).     It  is  then  drawn 

,  otf  by  a  reel  i".  which  reci 


r^ 


^^fmf 


from  a  toothed  wheel  actuated  by  projections  on  the 
end  of  the  lower  bnish-sh«ft  engiging  with  the  teeth. 

Bralli.  (finulieal.)  Ropes  used  to  gather  up  the 
foot  mil  leeches  of  >  bbU,  preparalorj  to  furling. 

The  bmih  ofn  gnff-mtil  are  for  hauling  the  after- 
lereh  of  the  sail  fomnrd  »nd  upward,  previous  to 
furling:  towanla  HiehtaiUptak-trtaiit) ;  ncdc  {IKroai- 
tirails) ;  and  Iiif  i/oot-braiU).  The  lu-bratU  are 
hauled  upon  in  furling. 

Brake.  I.  [Railroad  Engineering.)  A  contriv- 
ance for  ntupping  the  motion  of  a,  car-wheel  by  fric- 
tion applied  thereto. 

Car-brakes,  until  the  advent  of  the  atmospheric 
brake,  were  Bctoated  by  a  winding  dram,  connecting 
chains  and  levers,  the  power  of  the  brakemaii  being 
apjilied  to  a  hand-wheel  on  tiia  car  platfonn.     The 

Ennci|Hl  moiles  of  applies)  ion  of  the  hand-operated 
rake  are  explained  under  Cak-brakk  (whicli  seel. 
In  the  same  article  are  detailed  a  number  of  devicea 
for  the  use  of  air,  steani,  the  colliding  of  the  cara, 
friction,  feet  on  the  track,  etc.,  for  arresting  the  mo- 
tion of  the  cars. 

The  Westinghouse  Atmospheric  Brake,  illustrated 
by  the  folding  Dlate  opposite,  was  patented  in  1BS9, 


Iding  plat 
and  ha-s  been  adopt 
United  States  and  in  Europe.     Its  chieF  features 


site,  was  patent! 


first,  the  use  of  eompreMed  atmospheiic 
nicstii  of  applying  the  bnkea ;  and,  second,  put- 
ting the  whole  braking-ap]iaratus  under  the  direct 
control  of  the  locomotive  engineer,  so  that  he  can  ap- 
ply the  brakes  at  pleasure,  instantaneously,  or  gradu- 
ally, snd  nith  any  desired  power,  limited  only  by  the 
power  of  the  air-compressing  apparatus  and  the 
strength  of  the  air-vessels.  The  construction  of  the 
appnratuB  is  shown  by  elevation  and  section.  A 
small  but  powerfol  direct -acting  steam-engine  .4  is  se- 
cured to  the  fnmie  of  the  locomotive  above  and  be- 
tween the  driving-wbi'ela.  This  engine  operates  Che 
SB,  and  thereby  the  air  ia  comprised  to  any 
ensity  into  a  receiver  or  reservoir  I',  which 


desired  di 
with  I 


iged  under  the  cab.     Each  car  is  provided 
line  of  air-pipes  p  p,  whiuh  are  united  be- 
by  flenible  ■ 


D  the  cara  by'flenible  hose  r    r,  and  suitable 
oonplings.     Each  half-coupli 
constructed  that,  when  the  hose 
valves  are  automatically  unseatei  , 
open  continuous  air-pipe  through  the  train,  and, 
when  uncoupled,  each  t'alve  will  automatically  i 
Bume  its  seat.     Hence,  the  valve  of  the  rear  couplii 
of  the  rear  car  of  a  train  will  always  be  closeil,  ai 
if,  after  the  bndces  ar«  applied  in  view  of  actual 


between  the  n 
closed.  The  engine 
so  as  to  open  this  coi 
pressed  air  to  How  back  into  thi 
either  partially  if  he  merely  wis] 
of  his  train  on  a  down  grade,  oi 
an  ordinary  stop,  or  inatantml 
anticipation  of  immediate  danf 
justment  of  the  cock,  he  cIomi 
again,  and  opens  a  port  for  thi 
preased  air  Ironi  the  brake-cyl 
are  then  "off,"  and  the  wheela 
The  construction  is  auch  as 
the  ordinsrjr  ojieration  of  the  k 
ordinary  passenger- trains,  an  ai 

?'  rE<|Uiteil  of  from  SO  to  AO  pw 
he  cai«bility  of  this  brake  i 
following  report  of  teals  made. 

At  a  test  on  the  Kansas  Pad 
1871,  a  train  going  at  tbe  rate 
was  stopped  nilhio  a  distanM  < 

On  September  IS,  1866,  a  t< 
?eunaylvnnia  Railroad,  at  the 
Bend.  '  The  train  of  six  cara,  i 
of  68  feet  to  the  mile,  at  the  rat 
was  brought  to  a  stand -still  in  ' 
lengtha. 

The  steam-i^ector  has  also  he 
Westinghouse,  under  apatent  gi 
for  exhausting  the  air  from  tt 
front  of  the  pistons,  and  thus 
by  a  "vacuum"  or  atmoapl 
OirPARD  Injectob. 

2.  {Machinery.)  A  friction  : 
on  the  periphery  of  the  dnun  oi 

Or  it  may  consist  of  a  pivoted 
at  one  end,  and  a  rope  attached 
ling  which  the  ahoe  is  pttatti  a 
wheel. 

or  this  class  is  the  rim  of  w 
inclined  wheel  attached  to  the 
mill,  and  presaed  down  theieoi 
the  mill. 


pled  up,  the  I      3,  {fehiclt.)    a,    A  vehicle 

to  make  an  '  consisting  o(  the  mnntna-geara, 

without  any  earriage-body. 

I      b.  A  rubber  presaed  againat 

e,  to  imiiede  its  rerolntion,  a 

ent  of  the  vehicle  when  going 

The  old  Herodea  Atticus,  tbe 


BHANCH-CHUCK. 


'wto  llu  uAeeta,  nied  when  his  chariot  waa 
iM  >  bill.     It  anpeara  to  have  beea  only  a 
ttthroagh  the  wheeU. 
mmple  ihowa  it  aa  applied  to  a  Tehicle. 
bn-asle  ia  u>  connvut«I  to  the   cumpouad 
iren  that  baclcwurd  [ireasure  iu  dcscendiug  a 


.  pot  the  1>rak<^s  into  action.   ' 

ucle  ia  prevented,  when  backing  the  wagon, 

wndcDt  part  of  an  oscillating  lever  upon  the 


't  with  the  anlc.   See 


e  i»rt  of  a  carriage  by  wl 
TDed.    The  fore.carriage. 
« (or  deds  and  aleigha  consi: 


ir^ 


ejiaiii|)le,  the  l>rnkB.<lo<;H 
are  pivoled  in  a  weilgc. 

arm  of  a  bell-cmnk,  to 
whose otherarm  ia  con- 


o[Hrralii]g    by    holding 
Irack  on  the  tongue. 

4.  {H>,.<lHH.lnj.)  1.  A 
mnehine  for  wjiFiratin'; 
tlie  bark  nnd  mtli  from 
the  fiber  of  hemp  or 
flax  1  to  iooaen  the  boon 
and  sftiws  from  111  r-  /uin. 

b.  An  EngliKh  tcmi 
for  a  heavy  hnrrovr. 

fi.  [Farrier,,.)  n.  A 
frame  (or  confining  re- 
fractory animals  while 
being  shod  or  undergo- 
ing opeiarioTW. 

b.  A  Hhai'imndheavy 
snaffle  for  breaking  or 


6.  A  nsme  for  the  Ballista  (which  »e«). 

7.  {Hydraulic!.)  The  extended  handle  of  a  fire- 
engine  or  similar  pump,  by  which  the  power  i»  ap- 
plied. Said  especially  of  an  extended  handle  at 
which  a  row  of  men  can  work  together. 

8.  (Baskd-muking.)  An  iron  crotch  with  a  shafp- 
edgeU  reentering  angle,  adapted  to  peel  the  bark  from 
osiers  drawn  tlieretlirongh. 

8.  The  baker's  kneading-maehine ;  consisting,  in 
sonic  cases,  of  a  pivoted  lever  openting  on  a  bench  ; 
the  name  now  including  other  machinery  for  effect- 
ing the  samp  pui-pose. 

Brake-beam.  {Vchitlt.)  The  transverse  beam 
connecting  the  shoes  of  opposite  wheels.     A  brakc- 

BxaltV-hlOOiL-UtailrMidEngiruenny.)  Theblock 
attached  to  the  brake-beam  and  holding  the  Aot  or 

Bnike-aboe.    That  part  of  Fig.  BT8. 

a  brake  wliich  is  brought  in 
contact  with  the  object  whose 
motion  is  to  be  restrained. 

Brake-«l«ve.  (Miuino.)  A 
rectangular  sieve  operateil  by  a 
forked  fever  or  brake,  from  which 
it  is  suspended  in  a  cistern  of 
water  for  the  agitation  of  com- 
minuted ore.  The  meshes  are 
of  strong  iron  wi  IV,  |  of  an  inch 

anare.  The  brake  is  support- 
by  a  rolling  aiia.  See  Jio- 
OKK.  The  poorest  light  pieces 
are  cuUiagt.  Pieces  of  poor, 
sparry,  heavy  ore  are  ekals. 

Brmk«-whoeL     I.   {Bail- 
road  Engiiucring.)    The  wheel 
on  the  [^atfomi  or  top  of  s  car  by  which  the  brakes 
are  operated. 

2.  (.VncAiiwn/.l  A  wheel  having  cams  or  wi  pen 
to  raise  the  tail  of  a  hammer-helve. 

BTBk'lng.  {Flar-manufactare.)  An  opcmtion  by 
which  the  straw  of  flni  or  hemp,  previously  ^Utped 
nnd  gragard,  is  broken,  so  as  to  detach  the  Miou  or 
wiimly  portion  from  the  hare  or  uaeful  fiber.  See 
Flax-Bkake. 

Brolclng-ina-alllil^'.  A  machine  for  braking 
iiax  or  hemp  after  i-otling,  to  remove  the  woody 
[lortion    and    pi  III    from    the    fiber.      See    Fl.AX- 

Bra'mab-4ock.  A  lock  patented  by  Biamah,  in 
England  (178*  and  1798),  having  a  number  of  slides 
which  arc  adjiistcil  in  the  manner  of  (tiniblera,  by 
means  of  a  stepped  key,  so  that  the  slides  of  unequal 
length  shall  be  brought  into  a  noaition  where  their 
notches  lie  in  the  same  plane,  that  of  the  locking- 
phi  te.     Sec  Lock. 

Bra'mah  -  preaa.      The    Hydrostatic    Pkehs 


ee). 


Bianoh.     1.    (Fbrlijicntion.)    a.    The   icing,   or 

long  side  of  a  horn  or  crown  work. 

b.  One  of  the  parts  of  n  zlgxag  approach. 

2.  (Blirtamilhiiig.)  One  of  the  quarUri  or  n'da 
of  a  horseshoe. 

3.  (H'lniao.)  One  of  the  levers  attached  to  the 
ends  of  the  slilf  bit  of  a  curb.bit,  and  having  rings 
or  loojis  for  the  curb-ehain,  the  cheek -Btraps,  and  the 

4.  (Mimag.)  A  small  vein  which  separates  from 
the  lode,  sometimes  reuniting,  A  Uadcr,  tiring,  or 
rib  of  ore  running  in  a  lode. 

5.  {Hydrnulics.)  TIic  metallic  piece  on  the  end 
of  a  hose  to  which  the  nozzle  is  screwed. 

ft,  (Giv>-Mitrri>.\     A  gns-hiiraer  bracket. 
Brancli-ctinck.    {Turning.)     A  chuck  having 


four  buiiphes,  nch  of  which  has  ■  ■n't  Wrew  vAuw. 
Mill  may  be  iiuuli.'  to  Tniiiittifr  <ipc>[i  th<'  ulij-.'rl. 

Brand.  I'lUiilinfipi  m  llic  Thrlmn  tnnlM  irpn- 
rrwiii  till.'  Uniti(lin((  of  lattlf  on  iIip  mIiiiuIUith  with 
a  ]i<>l  iruu,  iirotalily  ciignvfil  witli  tht  owiiEr'*  ntmc. 


■i  '■■ 


Th(  raltlr  nt  n-pn'iieiit<.-0  lyintf  »ii  thi?  gniiiii'l  with 
Ihi-  fret  tiitl.  Onr  ]wrMiii  ht-atr.  tbr  iruii  in  ■  |>cirta- 
bl<>  furnn'T.  ■ii<l  th»  othvr  uiiilim  it  to  the  ihouliK-r . 
oftlK-Miimiil. 

Brandiiiit-tonlH  for  markinft  •tv<'k  nr  bux<-3  are  of 
thiv-  kimU.  4iii<'  iH  3il^>i>l<-d  fur  WiiiK  hiM^I  t» 
hum  mny  (lir  Imir  or  lln:  wooil.  u  thr  I'aiit  niny 
Im-.     AnotliPT  U  uwil  an  a  itcnril,  iHiiii>iiIiii)t  of  a 

IJriti-  with  o|iriiiii)(^  rrtirpdi-ntiiiic  Ictti-m  ur  ilvvjii-. 
rill-  utLrr  ifiiisUtH  »f  ty|><>  in  whim-  form,  ftiiiivrelly 
■ptupin  a  iuiiall|[>l]>:y  with  a  handle,  max  to  liecun- 
tviijiiitly  niaiiiinil.ilnl.  NoTrl  ikiriiiiiaRiiiorFpii- 
rinlly  in  tin-  lullf  r  liiu-,  ami  iuKi-iiuity  ii  i-xmianl  in 
(h<-  iihhIii  iif  Biljii>liui[  an-1  im-iiriiiK  thi>  tyiB-  in  tln' 
bnlil-r.  Til-  faiw*  of  tin'  ty[H'H  urt-  nuiti-  •■lanliir  in 
MaiiiVk  [Hlrnl.  i'k^Miiii-Ii  mns  wi'uml  l>y  taDft* 
|o  liiiiiillti,  aiv  also  iiMil  fur  thin  nirji'Mr',  mid  may 
Iv  PMililv  >lil>|i>'il  ill  a  ]>i||[nii;ut,  aiiJ  a|>|iliml  to  tli«-p 
uroth-THloi-k. 

or  nil  rouiiil  the  o]>euing 


Bn'aivr.  Au  oprapan  farbaniif  «Mi««ii 
Thu  bivi<!r  i/ucofw)  of  tk«  "  -    ii  «■  ■  ^ 

Kant  biDiiiw  thpoal,  anpportnl  bj  N^isaallllfea^ 

with  >  round 

ilLih  abovr  for  Ii  tN- 

thi!  fire  and  a 

small  vam  W- 

li.w     to     hold 

IHTfumrs.       It 


other  atanncDta.  A  kind  of  ekaa  itnTC  Wiib 
uwd  ;  Init,  in  eilher  cup,  tliv  ■rookc  wu  M  i^fr 
crahlc  that,  aa  luxury-  ailvaticttl,  ibc  wiMV  11^ 
wi'Ti'  dilTi'iviitly  furniohrd  fmm  ihiar  apfaifihftA 
to  HulunHT  nw.  In  nidn  to  jirpvent  tbe  vanftis 
sniukiiiK.  tlie  hark  wan  [wlr.!  otT,  and  tbe  w*a4  k^ 
long  in  water,  and  Ihrn  dried  and    ani^aW  ^fe 

The  Onvka  and  othrr  naliooi  iinnnwjf  «i4  ^ 
Mid  soUKlit  to  rorrrct  tlie  ilrlitnioiia  aatM*  rftti 
fiiRin  l^y  tiumiiid  coatly  odocDua  gan^  ifiH%al 


S|Mniiih  bmnrra.      Tliii  i*  ynj  iDffl(Cti««  il 

Ratintc  thi-  rifpir  of  the  anaon  in  tbt  ■<■«  aM 

jurt  ij  the  main  i»lniid,  and  the 

ri|«lly  on  i-lolhni,  h.'ii|>iiiK  gr"n  nnoa  |p«a. 
Braa*.     1.  {Alln.,.)    AnaIloyorea|iasaiA 
\*  fiilil'il  to  havi'  Urn  lint  ai-ciilentaOr  fifi 

th<-  liiiniiiiK  "f  I'liHiith  liy  Lui'iui  lln^Biiii^  1 

til"  l'4ty)iiiiiii  tiinilw,  which  pruTe  H  t*  han  Id 
mui-h  KiVater  autiifnily. 

ItraM  wai  kiKiwn  in  the  •nrienta  u  a  ana  i4 

lilckiiKlofeomii-r.     The  yellow  color  mm  «MMa 

natural  ijualily,  and  waa  not  anppoaed  la  lailB 

niwh  nlurd,  •■  tWf  ^M 
thiH  iflti.,-o/i,rftl  ff-pper,  )>ut  after  a  timch  «aital 
th<il '  l>y  iii'ltiiig  •'<iii|ier  with  a  vntain  «utk  |d 

mine),  tl ]>|ii'r  waa  I'UinRnlinrolor.    TV*lk 

of  llif  i-lianor  waH  atill  onMiii^in.'ted, 

Tulal  Taiii'i  iifirrationa  in  iron  aoJ  biaa  BT 
lii-U  to  lii-iMnandi-o]>|ii-r  ■<!<'».  iv.  SS).  n«lBi 
Ution  of  trnna  ti-frrtiti;t  to  meUb  u  aat  f^ 
vi'rv  nri-nrite.  .Iiih  in  niailc  to  tfler  la  hiaMMM 
li,i,", ..      .-.iii-r  ni..t  likely. 

Itinni  ii  Miil  tn  have  made  artie  ' 

f.>r  iW  Ti'm|>lrof  Solomon,  toot  ■.  ^ 
|ir<iltt)i!y  l'nin».  which  i>  made  by  tk) 
\  till,  whth-  l>niNi  (Mniiata  of  can 
l>nii-iiml  hiH  tin  in  Curawall,  E 
i-nlh-l  Itrilain  the  ra»iterid«^  _ 
rHluiiiiiu-  waakaiiwn  ia  n*** 
ni.l.'  .it.-n.iU  niav  Uve  btro  •■ 
-  Ur^i-ii "  UII  wai  laat  b]r : 
lirit  i>f  AicTini-ntuni,  &70  ■.  ■..     n  • 
.  t'l  nn-vivi-  Tiitinia  to  ho  raaiifrf 
Till-  tliriint  MHn  I'nntrireil  to  make  tb 
iiUti-  (Ih-  lirllawiiiK  of  the  aninMl. 
nui'l-'  to  fumikh  the  firat  Tictim,  nnd  t^  - 
uallv  Irinl  tlie  i-iivri 
irtofP«ai 


Th.-  h.-l 


111  fruin  it  be  p 


niitirbu  •••' 


RRAW. 
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liRASS-KCLK. 


>.  that  It  liail  i{k*M  in  lU  •-utiipi^ititin. 
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vbKb  «'oiitl(*fliiir«l  liiin  tii  tifiiiNirury        Stt>  alfni  )>fanm*ii  aii<1  hmnzo,  with  tlio  adilition  of 
■  fta  Ilip  naivlirt  fif  thr   IMtA,  liilt   rfhli'«l   111     in  111.  |i.  f>1,  itnU. 

ktec  thf  •i--|ii4int4iii'*'  tif  ^iin<'   litfii.iii  aihI        *J.  ul/fi'-AiN''ri/.)    In  n  ni<'i-hiifii<'n1  M'lift*  a^rrijniii  n 

ftwnft»t*'f*.  who  AMi^t'^l  ill  )i1jii  iiif^  him  liii    fiilmr,  f-iiriti'/,  oJl'ir,  Kw^  or  /fiixA,   Mi|iiN>rtili^  a 

if  C|^|<,  ••5*1  n.  r.  ^ii<li^-on  ;  mi  «mI1'i1  from  itn  Im-Ih^  roni|Mi»i'ii  of  i-ithrr 

mmA  kn*i«n  t')  thr  iin-i-icii  ai  i'ri'htfrum  <tr    ititjM-r  .mil  tin  iir  i-n|>|HT  nn«l  /iiir. 

imiiicf*.     AftrrwarU  i'orni|itf<l  hy  thf  K^*-        Braia-  foil.    Vi>ry  thin  U-atfU  Nhift'hniNA,  tliinnt*r 

Mv  fliirvA  f/^ii-'i,  fmiii  a  «ii|i|Hi^itiiin.  <i*Tivi*>l    tli.tit  /"'^ '•.      /tittrh-t-'/ii. 

Brasft-fur'nace.  Ilm^**.  or  itn  comiMmfnt  niftaN, 
io  ui<  !t<  I  III  I  nil  ililfH  ;  in  thi-  Intt'T  i-a^,  ih*'  ro|i|wr 
In  iii^  lii^t  nn-lt*'«l,  iihil  th<*  /ini'  ihi'ii  ii'hhil  |iit'i-«'- 
nH-.i).  ttH  it  i«  v:i|Miri/*-tl  )iy  an  <'xrfSH  of  hiMt. 

'YUt'  iiiiilihnL'-iroii^li  '«  i*  t»fi  oni*  Mih-  of  tlif  {«uiir- 
in;i;  **t  ^fuUtruu-jh  •*.  nnil  th**  tiinini'i*  <f  is  on  thi- 
iith«r.  ''  in  a  ■  ••»i*-oVfn,  h«'iitt'il  hy  tlii-  tiiinm't-,  wwA 
>-*\\\u^  !••  «hy  th<-  iiiii'<«  for  thi'  f»ii<  rt>  oi  oth*'r  hol- 
low iirtii  li"»  whit  ii  up'  4-:uit. 

Til*- hrcto-tuiniK H  i*.  DMijiIly  htiilt  within  a  rw^t- 
iion  « ylinili-r.  *Jti  to  2-i  ifir}M'!>»  in  iliuniftfr.  anil  3()  tn 
io  MM  h>'s  lii;{h.  wliiih  i«>  ••inti-il  ovit  an  aOi-jiit, 
wliii-li  !>  »'i)|>]»li*-il  with  air  tiiioti^h  a  ilivin^-ttiie, 
whii  h  lonihuni fs  nt  a  ^itin^  t'Vfn  with  thr  thnirof 
I  hi-  ftinniln  .  Th*-  hMMith  of  ihf  Itiinai  •■  st.ui«U  ahont 
"*  nr  1<>  in>'h*'o  ;i1nivi'  thi*  tl>Mii.  iin<l  th**  ii|'|M*r  mint- 
tun- !<•  <-Im«i-«1  w  iih  .1  |il.ilr,  wl.ith  !•«  \*\  •-■ilh-d  thi' 
til*,  th<Mi;;h  it  !■»  ii'iw  ii-'irallv  !•!  ii«in.  A  tdr  ori^- 
n.illy  ]N  itoniii-<l  thf  iiiity.  Th*'  iii-iih-  of  thi*  fiiniun' 
i«  •  ••nti.ii  T' •!  ii>  .il-iiut  ]•>  in«  ht-  1>\  tiii'-hrirkh  .M*t 
in  rtli.i>  tmv  •  l.iy.  ixiiiit  ii  »ni;ill  ii|N-rtiin'  at  th** 
uii  k.  4  oi  .'  iiM  )m-n  «i|n.tii*.  w)iii-)i  hMih*  to  thf  i  hini- 
n-y 

A  niniiU  I  of  «ui-h  fiiinii<-iH  u««u.illy  •itiinil  in  n  t^iwr, 
.in  I  cA*  h  •  oiiimunii  .i!i-t  hy  itt  own  tint*  witli  tht* 
t:ill  -tii'k,  whiiii  •.irii>->  oti  tlf  voLitih*  rr<iulti  of 
•  «ini)iii-tii'n.  iihii  thi-  (iintin  I'f  thf  zin«'.  Knh  fiir- 
fi.ii  •-  hiLo  .1  •l:ini|i>  r. 

A"*  t  fiiiiM<i  l>'<irn'<  ■•iiT.  'to  lit  to  liMVf  an  fXri'ioi  of 
N|  .!•  •■  U-iuitn  till-  •  iih  iMi'  iinil  th*'  w.ill,  thi*  in^iih- 
t<«  ii-n*-wiil  hy  it|.i«t*-iin^  nn  n  ■  iMiiini;  of  nhiii-drilt 
.•n<l  wjtfi,  n|>|ilit-*l  liki'  fiioriar.  Thi<>  ni:ikf'H  u  Mir- 
I  ii  I-.  wliiili  ]■»  L'I<i/'-*I  hy  iIm-  iiri--l!i:it. 

Thi'  wiirknuiii  it  ••h<iwn  hiiniilin^  thi*  rmnfjr. 
.''«'/•.  ih*  r*  III*  I'f  » 111' h  uif  I  lifiii  hy  tin*  OfUplrr, 
\ihih'  )i**  |Kiitr^  th*'  in*-t.il  in  at  th*-  'htt»  of  th*'  H*ixl\ 
whi'h  n'!«tM  in  un  in*  lintMi  |MiHiti«iii  airaiiiHt  tin*  7'i//- 
'.-i«ifi/A. 

K'>r  hirp'  tpi.iiititi*'^  of  fii*t.il,  U*r  •>tatii*'N  \w\\n^ 
\.\vj:*'  >n«n*.  •■*•  •  tin*  hi-a*.s  iir  hii-i./*-  is  ni«'Itfil  in  n»- 
\i:Ur.ii«ii\  tmn:t*'*-<. 

BraBS'ing.  \Mrtnllu,-'tu  •  (iiiin;;  a  hras*i  rf«t 
I**  I  •■}•]  t-r.      It  n»iiy  U>  iji'n*-  \\ 

K\|">sni:;  tli }')"-i  in  .i  lo.ii*-*!  ••tat*'  t<i  t)i*-  fiuiH-H 

■•.fi«  41.'  wn.-.i.  .mi  :i:i  ..;..i  mtnii  .n\     ^-ii.,,  ..tl  |.v  twi.   .it  .i  hi^jh  t.n.|*r.iiin.'  ; 
wur  .,(  ih.-  I'.nni!..  Killin-  a  ...|.|..r  x.^-  j  uiih  w.it.r   -.wi..|   hy  hy- 

•lr«N  )il*iii'  .ii  iil,.inil  .fhliiiKim 
iini.tl^.Uii  >'f  .III-    .ihil  •  li'.ini 
fit    l.iit4i.    .iii-l    Uiilih^    ihi* 
wholi'  t<>i  .1  »h<*it  tini**. 
BraM  -  powder.    i/.V'/. 

t',,'f>n*t  >      Itiii:-!    i.ipiMi    lih 

iii^s  of   |ri-i  i|-it.i**-il  i*>iw>iir 

'-^  1*1  i  ••|*|**  r  with  r*'l  ••■  III*-. 

■*'T     "1.      .'/././•/'../  ..  /  ,    iHii.l.-ol. 

'^      or*'l  '•r-.i**  "T   Pntih  h-jif  ii-- 

'■         »Iui  •■•!  !-■  iNiU'l'-r. 

.Mi\**l   With   )>.il*'  VAMii'vh, 
^  iir  .i]>|ili*'l  hy  ilu^iin^  ••\ir  a 

^'"^**'~*  ■»iiif  I  ■     )i>-\  ii'ii<*Iy     -iiXiri-i 
with  \  iini-li 
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Briia-  rula.    t/^rtnfttff  )     ili-.i^- ^triiis,  t>|>-*hip;h, 

11---1  \'\  |iiiiil*rH  ft. I  ■  ii;M!«'  iiiSi  l«ii;;!h<i  l«i  "-jMrjit** 
nUrrtixi'iiH'tit*!  .iii'l  '••hiiiiiio  ;  iiiwi  f**r  pii;**  nilf«  an«l 
tahh--wi>rk  itfi  hill  .illv  kiiitwn  .t**  ruh  iimi  ji'jnrc 
work  I. 


BKATTICE. 


360 


BREAD. 


Tli«'y  iiiity  have  a  niiigle  sharp  ctlf^u  or  nuiy  In* 
;^M>viil  to  i»nMliiee  ]>arallcl  liiif.H. 

Brat'tice.  yMimag.)  A  planking  on  the*  iaiiidc 
of  a  iiiiiK*  Hhttft  ur  f^ilK-rv. 

NoUhly,  a  piuiik-work  iiartitioii  in  a  Kliaft,  ilivid- 
inK  it  into  two  (lOi-lionH. 

Bray.  {ForiijictttioH.)  A  tower  or  blockhouse  in 
the  outworks  iH.'roru  thi*  ]iort. 

Bray'er.  {PritUiug. )  A  wo«Klen  muller  uimmI  on 
the  ink-tahh'  to  t4>ni|N'r  the  ink. 

**  Tiioii;{h  thou  hmy  a  fool  in  a  mortur." 

Bray'ing.  ( Woutrn-manujncfure.)  The  protroMH 
of  pounilin^  and  washing  woven  cloth  in  ttcuurin'j- 
stoAn,  to  rt*niove  the  oil  applied  i>n'|Mirutory  to  raril- 
ing  ;  and  also  M>il  ac^piinnl  in  the  courbo  of  manu- 
facture. 

Bras'ing.  Soldtrrin;^  t4>^ther  the  surfaces  of  iron, 
ropjwT,  hra.>t4,  etc.,  with  an  ulloy  (>onipos(*d  of  bnixs 
■nd  zinc,  sonietiniea  with  the  addition  of  a  little  tin 
or  silver.  The  surfaces  to  lie  united  niuitt  be  renden*d 
])erfectly  clean  and  bright.  The  alloy,  in  ^niuular 
fonn,  in  usually  wettetl  with  ground  borax  and  wuter, 
drieil,  the  iiiiHtcM  placctl  in  i-ontact  and  exiMiM'd  to 
the  heat  ot  a  clear  forge-tin*,  causing  the  sohler  to 
tiow  l)etW(.vn  them.  This  may  be  agisted  by  the 
use  of  a  soldering-iron. 

Bread.  A  mixtuiv  of  Hour  and  water,  l»aked  to 
the  extent  of  suppn*!w»iiig  its  rUmminexs. 

In  the  Old  Testament  w<-  find  that  bn-ad- making 
was  a  duty  ]MTfornie<l  by  the  mistress  of  the  family, 
—  Sarah;  by  one  of  the  daughters, — the  nmoh- 
abiuw^d  Tamar  ;  by  ser%'anLs,  — a»  those  c:iptives  re- 
feiTe«l  to  by  Samuel,  who  an*  prosiHs-tively  nude  to 
serve  as  **  conftM-tionarif.s,  cooks,  anil  bakers";  by 
an  oHicer  of  thehousi-hold,  —  IMiaraoh's  servant,  the 
chief  IwikiT  ;  by  tnub'smcn,  -  -  as  the  Imkers  referred 
Ui  bv  Mosea. 

Tliv  Israt'litcs  ate  leavoneJ  bn'ad  exi.'ept  on  pt-cu- 
liar  iK'ca.sion<%.  The  Knloiiin  of  the  jin'sent  day,  an 
his  ani'e.<«toi-s  did,  ctMiks  his  unleai'en«'d  bn.*ad  in  the 
eniK'n*,  gen«Tally  iK'twcm  layi-rs  of  dung.  We  an* 
not  destitdte  of  the  Niuie  fuel  on  the  Wctitem  ]dainH, 
but  «b?licatrly  tenn  it  fnu's  dr  v  icht\  or,  more  si(uan*ly, 
hujfufit'chtps.  When  the  Arab  Uikes  a  iktHtv  bread 
on  a  )».in  or  griddle,  he  «'alU  it  a  ,/f(V(i.  witfiout  in- 
tending to  talk  .\r.ibit',  we  do  th«'  s.nw  sometimes. 

The  Flgyptiiin  like  the  I^ind«>n  liakeni  kneadfd 
bieail  wiih  the  f«-et.  Tin' pnictii-e  is  pn>Uibly  more 
gen<-nd  than  we  kiii>w,  «>r  like  to  lN*]irve. 

In  a  little  niiMlel  of  a  houst*  found  by  Mr.  Salt  in 
E^'vpt,  and  now  in  the  Ihitish  Museum,  a  doll-woman 

Fl;:.  NTS. 


«>t.in<U  ill  tb iii1-yai>l  in  tlir  m  t  <>f  lolling  dougli. 

'i'lti'  iiiixiii<4-tnMi:^li  i>  attai-h^il  at  tin'  end  of  the  ta- 
!<!• ,  aiitl  the  ipiiet  little  dull,  which  may  have  amused 


the  ehildren  of  the  thni*  of  M( 

the  (KMition  of  action  for  urar  forty  Mataii^Miii 

now  viewed  by  the  juveniles  of  a  oooBtiy  vikh  wm 

alternate  fon*Ht  and  luurass  for  two 

after  the  little  Agure  was  started  at  har 

emjdoyment. 

Ching-Noun^  the  succeMor  of  FoU,  is 
have  first  taught  the  art  of  niakina  In 
wheat  and  wine  fnnn  ric«,  \WB  B.  c.  This  ««  da 
era  of  Tenih,  the  father  of  Abmliam,  of  the  shsflknA 
kings  of  Kgypt,  and  of  the  fabuloos  wan  oC  thi  T^ 
tans  in  (j  reece.  A  few  years  subseouentlj,  1 9U  L  c« 
Melchisedek  bn>ught  out  wine  and  bread  to  AIna 
and  bb'SM-d  him  i<ren.  xir.  18).  Fifteen  jasa  rf> 
terwanl  we  find  Abraham  giving  three  straapn  • 
morsel  of  bn-atl  to  stay  their  btoiuacbs*  while 
pn*iHin-d  hot  cakes  made  out  of  line  nwal,  I 
and  no  doubt  co4iked  in  tlie  ashesp  as  they 
then  N«fn  the  Flgj'ptiau  iiUn  <Sf  oookiiM  la 
This  was  serve<l  up  with  butter,  —  profaudy 
cbibU'r  or  curds,  —  milk,  and  veal. 

Till'  Hebn'w  bread  was  a  flat  cake,  hakcd  aa  te 
hearth  or  on  a  metallic  plate.  It  was  broko^  MK 
cut,  and  may  hai'e  hail  indentations  to  form  Uaiiif 
easv  fnu'ture.  Thus  mav  have  arisen  Paul's  NHHkt 
— *'*  We,  Wing  tiuinjf,  m  one  bnad  "  (1  Cor.  &  17). 

In  the  time  of  I'linv  wu  find  that,  tboag^ 
was  made  from  a  variety  of  pains,  jet  that 
was  held  in  the  highest  vstimatioD  :  the  wl 
\Ui\y  ranking  first  lor  weight  and  wbitei 
that  of  Sicily,  one  of  the  granaries  of 
thinl,  l^eotian  wheat  being  prefened  to  iL 

He  states  that  tlie  weight  of  all  wiiiiiiiisaa 
excee<led  that  of  the  flour  from  which  it 
by  one  thinl,  and  this  is  still  held  to  be  the 
l»ercentage   of  gain  in  well  •made  bread  ft 
Hour.     The  (ferman  pro|)ortion,  stated  fay  ~ 
his  /ifcJuHHir.utrr,  i^  156  |H>unds  of  dough. 
{Kmnds  11}  ounces  of  bread  from  100 
Hour. 

The  Ikomans  apitearto  have  I(«Tened  thsir 
with  pri'|ianitions  similar  to  that  knows  hi 
placi's  as   **Mdt  rising,**  instead  of  yeeet.- 
says  that  in  (iaul  and  S}iain,  where  tlifly 
drink  O^-er)  by  slipping  grain  in  water,  they 
the  foam  which  thickens  on  the  surface  (yeMt)  ii  • 
leaven,  and  that  conse(|uently  the  biiad  ia 
countries  is  lighter  than  that  made  elsrwhOTa 
must  iiii'an  in  pn'|Njrtion  to  its  bulk,  and  not 
cfitain  i|uantity  of  flour  would  produce  a  ~ 
of  bread. 

The  KiHiuii  liMven  is  described  as  being  i 
millet  mixeil  with  gniiN'-jui<*e,  which  it  is  i 
kiM'p  a  whole  y**ar.     ( ine  wheat  bran  ««i 
phiyed  ;  this  was  niixe«l  with  white  most  <ar 
juice)  thn-«*  days  old,  thm  dried  in  the  snnaad 
into  small  caki's.     For  making  bread,  theat 
wen*  first  Mtakinl  in   water  boiled  with  the 
s)Mlt-Hour,  and  then  mixed  with  thedo^^h. 

TheM*  kinds  of  h'aven  coald  only  be  midi 
the  vintage,  but  there  was  another  kind, 
liarlry  and  water,  which  could  be  prvfMuetf 
time ;  this  was  made  up  in  cakca  of  two 
vsritrht,  which  wen*  Isiked  until  they  heeMtlfg 
ntldish-bn>wn  color,  when  they  wen  pat  fa  Av 
vcN^M'ls  and  allowed  to  tum  souT  ;  whaa  miiA  ftt 
leavi'ii,  they  wen-  stee)Mnl  in  water. 

I^-aveii,  for  immetltate  use,  was  alsa  Bn|Wii  If 
kiii-ading  sonn-  of  the  Hour,  without  Mitp  hdMB 
to  till*  cimNintency  of  ]M»rridge,  and  keeping  itHft 
U-g-an  to  turn  Miur  ;  or  the  bread  wia  kavHHA  If 
mtMiis  of  S4»me  of  the  tlough  left  orir  liiirpoal^ 
the  day  U'fon*.  as  ainon^  the  ancient  nehamk 

in  the  maritime  districts  the  flour  wia 
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r,  to  economize  salt ;  and  in  the  preparation 
»iiw  kinds  of  flour,  according  to  Pliny,  the  bran 
fint  taken  off  the  berry  by  trituration  in  mor- 
f^^ining  brickbats  and  sand.  His  transla- 
hife  lather  absurdly  made  him  say  that  biicks 
ntX  asod  were  ground  up  with  the  grain.  In  one 
9Boaei  of  bread*  called  aliea,  which  he  mentions  as 
nix^^  peculiarly  wholesome  and  palatable,  a  species 
<f  oliilk  found  in  the  hill  Leucorgeuni,  between  Na- 
■nd  Puteoli,  was  employed  for  im|>artiug  white- 
and  crispness. 
'heir  bread  was  probably  too  moist  for  our  taste, 
a  pasty  mass,  somewhat  better  than  the  corn- 
^^jnUs,  which  resembled  our  paste  or  gruel,  a  sort 
^  liMty'puddins;,  and  which  formed  the  staple  of 
^  iarmsoeous  diet  of  the  Romans, 
.^^bere  were  no  professional  bakers  in  Rome  till 
the  war  with  King  Perseus,  more  than  580  years 
the  building  of  the  city.  Tlie  occu]>ation  for- 
liy  belonged  to  the  women.  They  ate  their  bread 
^Oiat ;  it  was  sometimes  kneaded  with  the  must  of 
**^«  0*P^  ^t^  raisin-juice,  or  with  butter  for  short- 
^H^f  or  with  effgs  and  milk,  and  often  soaked  in 
¥^mk  and  honey  ^fore  eating.  Vinegar,  to  soak  the 
^t>eBd,  was  a  regular  ration  with  the  Roman  soldiery. 
1^  is  much  older  than  that,  however  :  Boaz  said  un- 
^  Ruth,  '*  Eat  of  thy  bread,  and  dip  thy  morsel  in 
^be  Tinegar." 

After  the  conquest  of  Macedon,  148  b.  c,  Greek 
bttken  came  to  Rome  and  monopolized  the  business. 
luoaves  of  bread,  or  their  ^iseudomorphs,  are  found  in 
^e  excavations  of  Pompeii,  partially  buried  A.  d.  79. 
Bread  was  made  with  yeast  by  the  English  bakers 
In  1084.  Was  made  by  machinery  in  England  in 
1858.  Was  artificially  inflateil  with  carl)onic-acid 
^uiy  with  which  the  water  of  mixing  was  ininrog- 
aated,  by  Dr.  Dauglish,  in  1859.  Aerated  bread  was 
nimde  in  the  United  States  prior  to  1854. 

Bread-knife.  A  knife  pivoted  at  one  end  to  a 
post  on  a  table,  and  used  by  a  vertical  motion  to  cut 
iMTes  into  slices.     In  the  example  the  hinged  cut- 


Fig.  879. 


His  apparatus  for  making  aerated  bread  is  shown 
in  the  illustration. 

The  water-chamber  A  and  mixer  B  are  cast  in  one 
piece,  and  communicate  by  an  equilibrium  pipe  and 


•  Bread-Knife, 

terplajs  in  a  slotted  arched  frame;  an  adjustable 
ffoide  IS  adapted  to  the  size  of  the  loaf,  and  a  guge 
detemiines  tue  thickness  of  the  slice  to  be  cut. 

Breftd-maklag  Ma-ohlne'.  A  machine  in 
which  flour  and  water  are  mixed  and  kneaded.  In 
lome  machines  of  this  character  the  dough  is  rolled 
flat  and  cut  into  loaves,  which  are  laid  aside  to  rise 
before  baking.     See  Bread. 

The  process  of  making  bread  without  leav<m  or 
yeast,  generally  known  as  aerated  bread,  is  Wlieved 
to  luiTe  been  first  practiced  with  any  considerable 
degree  of  success  in  the  United  States  some  twenty 

Eean  ago.  In  England  it  appears  to  have  Ix'en  of 
Iter  introduction,  the  process  of  Dr.  Dau^jllsh  hav- 
ing first  been  made  public  in  1859.  It  con.sists  in 
geneimting  carbonic-acid  gas  in  a  se|)arate  vessel  an<l 
mechanically  forcing  it  into  the  water  with  which 
the  flour  is  mixed. 


Fig  880. 
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valved  aperture  ;  the  water-chamber  also  communi- 
cates with  a  water-tank  and  with  the  gas-generating 
chamber  E  through  pipes  whose  dischai*ge  is  con- 
trolled by  cocks  ojMiratea  by  hand- wheels.  The  flour 
and  salt  are  j)lacc(l  in  the  mixing-chamber  i?,  and 
water  is  atlmitted  to  the  water-chanil)er  from  the  tank. 
When  the  gas  in  its  chamlx>r  has  attained  a  suflicient 
degree  of  pressure,  say  100  pounds  to  the  square  inch, 
the  cock  leading  to  the  water-chamlxT  is  turned,  and 
the  gas  passes  tlirough  the  water,  which  thus  be- 
comes thoroughly  charged  under  that  high  pressure, 
and  is  then  admitted  to  the  mixing-chamber,  where  it 
is  mingled  with  the  flour  and  salt  by  means  of  revolv- 
ing mixers  on  a  shaft  rotated  by  gearing  driven  by 
hand-crank  or  a  steam-engine.  The  receiver  is  se- 
cured to  the  mixing-chamber  B  by  a  bolted  flange, 
and  conmiunicates  with  it  thiough  an  aperture  pro- 
vided with  a  slide-valve,  which  is  cajwole  of  a  ro- 
tary as  well  as  a  reciprocating  motion,  by  means  of 
which  any  dough  can  be  pressed  out  from  l)etween  it 
and  its  seat.  Tlie  two  vessels  are  also  connected  by 
an  equilibrium-pipe,  that  the  pressure  of  gas  may 
be  equal  in  each,  allowing  the  dough  to  fall  into  the 
mixing-chamber  by  its  own  gravity.  From  the  re- 
ceiver the  dough  is  passed  to  the  baking- pan,  by 
means  which  allow  of  its  being  surrounded  by  air  or 
gas  under  jjressui-e,  thus  lessciuing  the  escape  of  the 
gas  inclosed  in  the  dough. 

The  baking  requires  to  be  conducted  in  a  peculiar 
manner.  Cold  water  being  used  in  mixing,  the  ex- 
pansion of  the  dough  on  rising  causes  a  great  reduc- 
tion of  teinp«n"ature,  as  much  as  40"  below  that  of  fer- 
mented bread  when  placed  in  the  oven  ;  this,  with 
its  sh)W  springing  until  it  reaches  the  temperature  of 
the  boiling-i)oint,  renders  it  essential  that  the  top 
crust  sliould  not  be  formed  until  the  very  close  of 
the  process.  The  furnaces,  accordingly,  are  so  ar- 
ranged that  the  heat  is  applied  through  the  bottom ; 
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BREAKWATER. 


Break-joint.    A  hrfiik-jmni  stractare  is 
which  the  juiuU  of  the  pAitB  or  oourvet  «v 

rif.  881. 


to 


mill,  nt  the  Iftst  moment,  wh«'ii  xhf  breafl  in  neiiHy  worlcvwl  hy  a  cerUin  kind  of  imchiBery.     Lmffn 

liHk«il  t}imii;(li,  thi>  upiMT  hfut  U  uiiplieii  and  the  tup  or  Imiy.liHe  becomes  cni'fikix  or  aU'iim^,    TW  W^ 

crtiKt  foniK**!.  fhiiie  U  aliio  known  as  a  aitiintf  wribww  «/fa» 

The  i>nii<i|ili*H  of  bn-.i<l  iitakin^  and  liakiii^^  have  firtaJcer. 

\n^-n  nin-fiiUy  cxplaiiifd  Wy  Profi'^Nfir  HurHfimi,  of  Break-ilroiL    iOtrpettify.)   The iroo  acmnl M 

Cai I ilirii !&;•*,  Mn-ss.  top  of  a  plane-hit  to  hemi  npward  ftnd  Arasl  Ik 

Bread-rasp.    \  nL>p  umiI  hy  lAkfrs  in  n'liiDring  Khai'infc.     ItH  hI^^  ik  fmm  i^^^'  to  I'j  of  aa  iackfrn 

xho.  hiiritfil  iTUst  of  lodVfi  and  mIK  I'MiH^-i.illy  ut'  th*^efl;{i*  of  thf  eiitting-hit. 

Kr»*iiili  nilln.  ^        - 

Bread-slic'er.    S<v  liuKAii-KMKK. 

Breadth.  iShipirritj/ifiHj.)  The  thwart  iiu'a.^- 
un-  of  H  ship  nt  niiy  de!)ii;iiati*<l  ]»lari>.  Tlie  btiim  is 
thi*  ^w/rritu  hrnuUh  ;  that  is,  nt  tlif  widi'Nt  jKirt. 

Breadth-line.  ( .VA i> irritjht i mj. )  A  li nt*  of  t hf  , 
ship  h-ii;;tliwi^',  folh>\viiig  the  curve  indicatfd  by  * 
th«'  «'iids  of  thi'  tiiiiUTs.  I 

Break.  1.  A  woudfii  lH*m'h  on  which  doii^h  is 
kiit':Mh'il  )iy  nii'iiU!*  t>f  a  h*vcr  t-aUcd  a  Orf*tl--jitajf. 
Thf  w«'i>;ht  of  tli**  {H-rxju,  oftfn  in  a  sittin;^  [NKstiin*, 
in  thrown  ii{M>n  the  Htatf.  w}iich  niovfM  in  a  nfniirir* 
ciilar  orbit  uroiind  tb«*  iHMirh.  ki'^pin^  up  a  ^altatu^y 
nnition  bv  it>  Mi-xibilitv  and  tht;  dan>-ii)^  action  of  the 
(i|H*nitor.  \\v  this  nM'aii<i  thi>  doii;;h  is  worki'd  up 
viTV  ihy,  aii-I  niakfh  th«*  U-^t  kiiiil  of  i:nirkfrs.  ' 

Thi-  diitv  is  now  iifrfonncd  bv  n»llcrH,  whi«'h  re-  I 
cfivc  thi'ir  n.inn'  fmiii  thi-ir  duty,  bt;ing  calleil  6re<iX:-  ■ 
imj- rollers. 

2.  {F'irhfii-  ifi'hi.)  A  cban^*  from  tli«'  ^'neml  di-  alternate  with  unbroken  surfaces,  as  iu  the 
ret'tioii  of  thf  riiriiti.i  n<Mr  its  fxtn*mity  in  th**  ci>n-  ouh  railroatl  rail,  in  brieklayini^,  shingliaga 
Htrurtioii  \iith  orilliihi  and  P'tinil  flanks.     lirixurr.    ineroun  other  mpchsnic  artM. 

3.  {Prnifmi.)     Thf  ]iii'i'e  of  nictal  (-uiititni"ns  to  j 
the  nhank  of  a  ly^x*,  n4>  ralh*ii  Wcuum.*  it  is  broken 
<iir  in  lini>ltin:;. 


Brfok-Joiml  HmU 


4.  i.-trrhtfrrfurr.)   A  projection  or  n-ccss  fnwn  the 
surfaii*  or  w.ill  of  a  buiblin^. 

The 


a,  break -joint  of  a  conipoand  rail. 

b,  break -joint  of  bricks  in  cooiml 
r,  brv-ak -joint  of  hlat*^  iu  omrsea  on  a  rmI 
Break' wa-ter.    A  structure  or  contrii 

a  nK»und,  mole,  wrH,  or  hunken  halk^  iateqioHi  H 

break  the  force  of  the  waves  and  to  proleetM  M* 

chorage,  harliur,  or  any  objei*t  exposed  to  tliewMK 

Hn-akwaten  for  the  puqwae  of  protecting  ~ 


5.   A  sudili-ii  cli.in«je  of  Icvrl,  as  of  a  d«*i*k. 
hrrnl:  of  a  )MN>pflt^k  is  where  it  ends  fomranl. 

Hi.   {Trirrni/iht/.)     A  iMMnuiututor  or  ap]Miratus  to 

interrupt  or  ehan^*  the  dins'tion  of  elect  nc  current  a.  are  of  very  ancient  ori^nn. 

See  Hkakk,  for  devices  for  applying  iM>wer,  for  n*-  |      The  harbor  of  Alexamlria  was  |*rotccted  by aiim 

Mtriiniii:^  motion,  etc.  mole  calleil   the  Hept^iHtadiuni,   which  JoOHd  tti 

Break'er.   I.  {.VtMfinif,)  \  small  cask  for  ship's  island  of  Tharos  and  the  itiain-Und.     It  had  let 

Use.  Kmployeil  fi>r  l»rinpn>;  water  aUMinl  in  IsiatM,  or  ,  |«uiHa^es  tbrriUfxh  it,  which  were  spanned  br  faritea 
bir  eontuinin>;  the  water  rei|uire«i  for  a  iMiat's  ca'w  ;      Nebuchadnez/ar  built  «piHV«an«lbreakwattnaSif 

aliM'iit  fn>m  tin*  vessel  on  duty.  the  iihon*s  of  the  Persian  (iulf.  —  HRRODOlTa. 

The  (/r;ii/.iUHk  is  kept  on  d«vk,  and  ctuitains  the  i      The  harUir  of  Kliodeit  ami  the  Pineua  of  Athfli 

drinkin>;-water  for  tin*  >hip's  comitany,  U>in>(  replen-  were  pniteetetl  by  nH>len,  as  were  also  thoae  of  Clfili 
isheil  from  day  to  day  from  the  tanks.                           ,  Vecchia,  <Miu,  Antium  3IiiMfnua,  aad  othrfi 

*J.  i/Vir.r-m<(f (('/<! '///I'*.)   The  first  caniinfl^-maehine  the  lloniaiis. 
which  o]MM-.ttr>  u|Miii  tlii*  {tan*els  of  tow  fmm  a  cn*«*p-        We  an*  infonneil  by  .lortephns,  that  llcmd, 

in^'-slni't.    T\\''  htiiifi'  r  is  the  final  raniin^-mai-hine,  to  form  a  ]H»rt  on  the  coabt  of  S\Tia,  betwwm  JW* 
auii  o]H-rates  ii]hi'i  a  litjt  fornietl  of  s/ir*-rt  of  linr.         .  and  1)oni,  causeii  ^^at  M«ineii,  most  of  thm  5#  Ml 

Break"f;round.     {Ffrfinrtittn,!.)     To  o|n>ii  the  Ion;;  by  lO  wide  anii  9  deep,  and  some  cwa  laqpo; 

t rent  lies  or  lH'<^in  the  w<»rks  of  the  sie^e.  to  In*  i*aAt  into  the  si-a  in  "iU  fathoms  of  walA  *tt 

Break'ing.    KH'Knthn.,nitnuftu'turf.)     A   priM-eAs  a  view  of  fonnin^  a  foundation  for  a  mole  or  " 

in  theui>rst*'>i  or  Ion;;:  wim»1  manufartuiv.  TlfcomU'd  water. 

slivers  an-  laid  u{Min  a  tnivi-lin^^apnin  and  joined        The  Romans  ronKtnirte<I  the  moles  or 

endwise,  to  make  continuous  h-n^hs.  of  many  of  their  harUirsuiion  a  double  rov  ef  i 

Break'ing-dourn  Roll'era.     {Mtfuhmnliwj.^  S4>  amiiKeil  that  the  oiiennifpt  of  one  let 

iSolleis  usiil  tiMons4)liil.itenictaI  by  mllinuit  while  hot.  site  the  pier*  of  th**  otner,  hy  whkli 

Break  ing-en'gine.  The  liiNt  of  a  si-ries  «if  «ard-  of  the  waven  was  thorou)*hly  brokeB, 

in^-ni.ichin«s  to  receive  and  ai  t  on  the  lap  fn>ni  the  iiennittin^  the  finwiap*  of  tlie  cnrrrot*  thm 

l.ip|Mr  :    it  has    usually  •  oars*'r   «'IotIiin^  than  the  ty  ntluein^  the  nceumulation  of  deponiti 

tinishin;;-!  ai<l<t.     S>r  ('AKiiiNc-MAriiiM  .  Uxtv  of  the  htnutun',  and  consequent 

Break'iug-frame.    <  H'orsftuim.ni  ■inn-fun.)     A  wanls  lillin^  up  the  hnrlMYr.     The  |4enef  thai 

nM<'liiri«'  in  whiili  sUvrM  of  lon^r-s.t.ipleiI  \v(h>1  an*  river-fronta^*  of  New  York  are  tobe 

jHttni'-f  or  split  ed  to;x*'tbt*r  and  tlh-n  diawn  out  to,  pillars  which  allow  fn-e  course  tothe 

siiy.  eiL;ht  times  tiM'ir  original  length.    TlieA/i'r>-;-.v:tn*  teinie«l  for  wharfaj^,  not  ware-brsakefa. 
nwitle  l.\  hand -4 1  mi  Us.  and  tajM-r  ti»wards  i-.i.h  enil.        The  breakwater  of  ChertioufH 

Ki<  h  is  laiii  l.ippin;;  half  its  h-nu'th  u|Hin  the  precisl-  17^4.     Its  total  leuf^h  is  4,1  JO  Tanls,  eoarirtlm# 

in>{  ^liviT,  an>l  tin'  |iitssaL'e  U'tMetn  n»!li|s.  of  ^nidu-  twoamiN  re^1lectively  2,441  ana  1,671 

allv  ini nasiuf:  s)M'i'd  att*  nuate^  the  sliver.  funning  an  ohtUM*  angle  of  169^  tovi 

Break 'ing-ma-chiiie.    \Fi'fj'm't,nifiicfHrf,s    A  The  avem^^e  deiith  of  water  inchMed  ia  it  _ 

machine  fur  shortening  flax  staple,  to  a«lapt  it  to  lie  ,  high  spring-tides,  and  the  area  ■hellmd  ii 
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BREAKWATER.  dt 

],B2T«nc>.  abcnit  one  third  of  nlikh  has  a  dpiitli 
excetding  27  feet  »t  low  water  siinng  tidps 

OoMTt  s  plan  for  brrakn  attrs  at  the  latter  part  of 
the  lut  century  u>niaatcd  of  Xnre?  truniitted  cettca 
*'('  tuntcr  floated  hj  means  of  air  barrels  lashed 
•*««««,  and  towed  to  the  ai-ot  Thest  nert  150 
fe«t  m  diameter  at  the  bottom    84  at  thu  top  and 
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BREAKWATER. 


70  leet  high.  Ninety  such  ronca  were  to  be  placed 
vxiiurcntively,  to  fonn  a  brrnkwah-r  when  sunk  and 
Clled  in  with  stone.  The  project  h-hs  only  partially 
wrieil  out.  The  timbers  were  dislocateil  mid  the 
atonen  seatterml.  The  work  was  renewed  by  addi- 
tiona  of  stone  till  it  rrtaclieil  the  level  of  low-natev 
■pring-tides  ;  upon  these  was  laid  a  bed  of  liy<lmulic 
Mnemte  live  feet  thick,  and  upon  this  was  eii'cted 
■  sotiil  wall  of  coursed  ashlar  masonry  faced  with 
ennite.  The  top  of  the  nen-»lope  ia  covered  with 
bi^  looseblocks.nniiattlieextrvmiliesof  the  wings 
it  u  farther  protected  by  immense  artitieial  blocks, 
veighing  about  40  tons  eacli,  formed  of  rubble  set  in 
lir£aiilic  cement     Fig.  8S3  (n)  shows  a  section  of 

A  is  a  seclion  of  the  breakwater  off  Plymouth,  Eng- 
land, to  proteet  the  hnrbor,  whieli  is  only  ojien  lo 
the  south.  It  is  aituated  upon  tha  inner  of  three 
natural  ruefEi  of  rock,  which  lay  outside  the  harlxir, 
tud  closes  what  was  once  a  central  passage,  leaving 
open  passages  to  the  east  and  west.  Tlie  nmjn  limly 
ii  placed  perpendicularly  to  the  K.5I.E.,  and  is  l.Ono 
jarda  long.  Wings  at  each  end  form  angles  nf  135", 
■oil  are  each  350  yards  in  length.  A  surface  of  1,120 
acres  is  protected.  It  is  133  ynnls  wide  at  bottom, 
IS  at  tup  •  a  set-olT  22  yanU  wide  furnis  a  fore- 
•hot«  on  the  sea  side.  The  upjwr  portion  is  revetted 
with  masonry  laid  in  Roman  ci'nient  on  birth  faces 
and  cnm-n.  The  hight  of  the  latter  ia  2  feet  above 
high-water  apring-tides,  4,105,020  tone  of  stone 
•ere    uiKd    in    the    construction.     Cost,  3  7,500,- 


Delaware  Breakwater  is  situated  just  inside  of 
Cape  Henlopen,  the  southwenteni  iiomt  of  hind  at 
the  entrance  of  Delaware  liny,  and  was  intendiil 
to  form  a  harbor  of  refugi'  during  storms  for  vesw-ls 
MninK  aloug  the  coast.  Tliw  work  wos  eouimeniMj 
in  1829.  It  consists  of  two  parts,  the  bj-enkwater 
iiroper  and  the  iw-breaker.  flie  foniH'r  is  1,208 
jarats  long,  extending  in  nn  E.S.K.  nii<l  W.X.W. 
direction.  The  ice-breaker  is  designed  to  wroteet 
the  harbor  from  Hosting  ice  brought  down  by  the 
DebwaK  Kiver.  ia  500  yanU  long,  and  lies  in  an  E. 
by  y.  and  W.  by  S.  direction,  having  a  paKsugG  of 
iSO  yards  between  it  and  the  bri'iik water,  tilp  ))roIiili- 
ation  of  which  would  pass  near  the  center  of  the 
Ex-breaker.  The  work  protects  from  tlip  moi 
Rrona  winds  an  an'a  of  nbont  420  acres,  ha 
depth  of  3  to  G  fathouH,  leaving  a  pas.'nge  of  aliout 
1,000  ranis  in  length  between  the  shore  and  its 
laodwonl  extremity. 


17S  feet  at  bow  and 
30  feet  at  top.  Mid  it  is  composed  of  rough  blocks  of 
stone.  A  transvcrso  section  is  shown  at  c.  Fig,  882. 
The  itmer  slope  has  an  angle  of  45°,  the  outer  slope 
liaa  an  incliimtion  of  3  ba»e  to  1  of  hight  to  a  depth 
of  about  19  feet  below  the  highest  spring-tides,  and 
from  thence  to  tlie  bottom  of  45', 

BiTHkwatera  have  also  been  constructed  by  the 
Unitcil  States  government  at  several  lake-]x)rts. 
]>articularty  at  Buffalo  and  Cleveland  on  Lake  Erie, 
and  Chicago  on  Lake  Micliigan. 

Tlie  covering  pier  or  breHkwnter  of  Kiiffalo  Harbor 
(d.  Fig.  S83)  is  built  of  stone,  and  cost  about  S  200.- 
000.  Theitlustmtion  shows  a  cross-section.  Itmeas- 
ures  1,4S2  feet  in  length.  Ttic  top  of  tlie  pier  OD 
which  the  roadway  is  funned  measures  eigli  teen  feet  in 
breadth,  and  is  elevated  ahoiit  five  feet  above  the 
level  of  the  water  in  the  harbor.  On  the  side  of 
the  londway  which  is  exposed  to  the  lake,  a  parapet- 
wall,  Rve  feet  in  higlit,  extends  along  the  whole 
length  of  the  pier,  from  the  top  of  which  a  talus 
wall,  liattering  at  tlie  rate  of  one  jieipendioular  to 
three  horiwintal,  slopes  towards  the  lake.  This  slop- 
ing wall  is  foniied  of  coiiTseil  pitcliiiig.  Its  founda- 
tions an'  si'cured  by  a  ilouble  low  of  strong  sliveting- 
Iiiles  driven  into  the  bed  of  the  lake,  anil  a  massof 
nibble  pirrrm  ji-'tdues,  resting  on  the  toe  of  the  slopir. 
The  ipiay  or  inner  side  of  the  pier  is  pi'qiendicular, 
and  is  sheathed  withn  mw  of  sheirting-piles,  driven  at 
intervals  of  about  live  fi-et  apart  from  center  to  cen- 
I  ter,  to  prevent  the  wall  fWnn  lieiiig  damagi'd  by  ves- 
sels coming  alongside  of  it. 

The  harbor  of  the  cilv  of  Pemainbuco,  in  Itraiil. 
,  is  defendeil  by  a  tuitiiral  br'ukwoter.  —  a  reef  of  hfltil 
jcoml  just  level  with  the  sea,  and  extending  for  miles 
along  the  innst,  jiarallel  with  the  main-land  and  but 
H  very  sliort  dislnuce  from  it,  leaving  a  narrow  chan- 
nel of  snfficieiit  dejilli  to  Hoat  vessels  of  considerable 
size  between  tlicm. 


BREAKWATERGLACIS. 
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Hcro  dhijiH  inay  ride  in  perfect  8Af«*tv,  the  water 
beiiix  as  nuuttiih  an  a  niili-|K>ii«l,  while  the  sea  is 
breaking  funuiiitly  iiiioii  the  reef,  even  at  tinies 
casting;  its  Hjiray  un  the  decks  of  vessels  moored  in- 
side. 

Break' wm-ter-gla'cis.  {Hifdraulic  Engineer- 
intj.)  A  ftonn  pitrrmiHt.  The  Hlri|iing  stone  |»aving 
next  the  8eH  in  piern  or  breakwaters. 

Bream'tnc.  {XtnUical.)  Cleansing  the  ooze, 
shells  seaw*^!,  etc.,  from  the  bottom  of  a  ship  by 
a  flashing  Hre  and  scraping. 

Breast  1.  {AgricuHurt.)  The  forward  ]Mtrt  of 
a  plow's  nioKl-lKNinl.  j 

2.  {(,^arjtenfrif.)  The  lower  side  of  a  hand-rail,  a 
rafter,  the  rib  of  a  dome  or  of  a  beam. 

3.  {Mininff.)     The  face  of  a  coal -working. 

4.  {ArchiUcturr,)  a.  That  {lortion  of  a  wall  be- 
tween the  wintlow  and  the  fl(K>r. 

h.  Tliat  {lortion  of  a  chinniey  between  the  flues 
and  the  aiiartment. 

5.  {Machinrnj.)  A  bush  c<innected  with  a  small 
shaft  or  spindle. 

C.  {HtjilntalifA.)  The  curve<i  wall  up  to  which 
the  floats  of  a  water- wh(>el  work,  and  which  pre- 
vents Hs  far  as  {MiHsiblt*,  the  waHte  of  water. 

7.  {S/u-rf-iroH  H'ar\)  As  appliM  to  milk-cans, 
colfi-e  and  tea  (Mits,  and  similar  artiilc^,  this  word 
deiiott's  the  bulging  or  roundrd  top  which  int«'r\'eneii 
Wtween  the  lid  or  covit  and  the  cylindrical  ])ortifm 
which  fonns  the  Uxly  of  the  vt-HM*!. 

b.  {J'rMiclf.)  The  tnidtile,  surll,  or  bulge  of  a 
navc  or  hub. 

9.  Tlie  front  of  a  furnace. 

lu.  Th«'  |iart  «>f  nn  obje«*t  against  which  the  breftAt 

iiushcs  ill  Home  niHchuicH,  ituch  as  the  f/rcast-driW, 
rf'r«/-plow,  ct»'. 

Breast-band.  iSadilffnt.)  A  band  ]kasfcing 
acM^H  thf  bivajtt  of  tlie  draft  animal,  and  to  which 
the  tniceN  ur  tug!»  are  attiU'hed.  It  is  a  substitute 
f«ir  a  collar. 

Breast-beam.  1.  iShipirrigfifing.)  A  beam  at, 
till  bn-uk  of  a  ipiart**r-dc*'k  or  forecahtle. 

2.  { Jroivitt*/.)     The  cloth-beam  of  a  loom. 

li.  {/inilniad  Entjiwrring.)  The  forwanl  trans- 
verse U'am  of  a  liKomotive. 

Breast-board,  {litntf-mnking.)  A  loadM  sled 
to  whith  an*  attached  the  eml  vanis  at  the  foot  of 
the  walk.  A^  tlie  yarns  are  twisteil  into  a  strand 
they  l»i»i'«»me  hhorter  and  draw  the  sli»<l  towanU  the  I 
h"a  1  of  the  walk,  the  lo;id  on  the  sbil  maintaining 
the  neciNSfti V  tenMon.  The  varus  an*  usually  short- 
enrd  one  thinl  by  the  twiNtim;,  and  h»>i*  aUmt  thir- 
ty juT  cent  in  h4»  doing.  The  twiNt  is  however, 
ni'^'exsjiry,  to  jfive  the  nNpuHite  rigitlity,  to  j)r<'Veiit 
the  filMTs  .sliiliiii!  tin  e.ii-h  other,  and  to  {lartially  ex-  ' 
dude  Wet.  Thf  addition  of  tar  incnascs  the  jNiwer 
of  excluding  \\iiter.  i 

Ko|ie  not  twisteil,  but  bound  tiglitly  together,  is 
ftntnpT  tlian  twisted  roj^*,  but  is  M>ft  and  n«it  dur- 
able, the  yarns  n»;«lily  aihnitting  water,  whieh  rots 

the  H»|n». 

Breast-chain.  KSnddUru.\  A  chain  reaching 
U'tM«fit  thi-  h.inte-ring>s  it-*  l<Mip  jMNsing  thmugh 
the  ring  of  the  nei'k-\oke,  to  NUpjNirt  the  tongue. 

In  earriage  harni-'^s  the  haiiie  is  destitute  of  the 
ring-,  aiiil  the  stnip  is  pis'^Nl  unnind  the  lower  {urt 

of  tll«-  i'ollar.       Se<'   NH'K-YmKK. 

Breaat-col'lar.      ilfurius.^.)      A   i>ulling  stni]) ' 

which  ]i.t.No4'<«  atouiiil  the  )M>it.Nt  of  the  fiopM*  ;  n  siil»- 
fititnte  fi>r  iiriillar.  which  eiiiireles  theni-ck  and  rests 
apijii'^t  the  sliiiulderH.  In  tlie  example  the  bn-ast- 
Ktrap  is  p.idib-ii,  anil  the  two  pieeet  are  eoiilieited  by 

A  Hii.tp.  A  pl.ite  ui»on  it  hitluH  the  breast -ringi  and 
tug-l>Ui-kle  piei'es. 


r^  8M. 


Breast-diilL     (Afetal-trorHwf.)     A  driU.4«k 
oite rated  by  a  crank  a,  and  bevel  gearing  b,  iDtl  hiv* 

ng.BK. 


ing  a  piece  e  against  which  the  woifci 
breast  w*hen  engage<I  in  drilling. 

Breast-Cut.    {Xftutieal.)    A  mooring  hai 
con  tine  the  hhip's  bruailside  to  a  ^uajr  or 
Bnir  or  hnidf'jM.  and  Urm-fiui.  indicate  ropes  «fdi^ 
ferent  {lositions  but  similar  duty. 

Breaat-har'nesa.     {SaddUr^^     A 
arrangeti  to  pull 

bva  liand  in  front  If.  M» 

of  the  breast,  in- 
stead of  a  crdlar. 
Breast-hight. 

{Fortij(c4ition.) 
The     interior 
kIo|m>  of  a  [lani- 
pft. 
Breast-hook. 

{Sfn/tffuifdmg.) 
(>neofthi*curve«l 
horizontal  tim- 
Iwrs  plaA»e«l  in- 
side tlie  liow  as 
jtfmfM  to  sup]K>rt 
an«l  fi*'M  to  con- 
neet  the  sides. 
Also  called 
hrnt/it-l'nff. 

Breaat^ng. 
1.  {Miff.)    Tlie  cnrvwl  moonry 
shuttle  Hide  of  a  bn>ast-wheel  worka^ 
Vents  the  water  from  slipping  pait  the  wheeL 

The  s<  (M>p-whe«d  has  also  a  brtntiin§  whloh 
tines  the  water  niise«I  thenrby.     flee  flcoor*' 

2.    ihi/t^r'nufi-ing.)     The  ooneave  hod 
whieh  the  whev*!  of  a  mg-«ngine  works'; 
tWi>  In  the  Mffxi/.      See  RA(i-K2Cdl!CI. 

Breaat-Une.    The  rope  conMctb^t  dw 

of  a  military-  bridge  in  a  struct  dincthw. 


BRBAST-MOLDIKGS.  0' 

"''^''"r  lOarptTUry.}  Window -lill 
f^nel  moldings  beneath  a  window. 
lata.  1.  A  plate  which  receives  the 
f  a  drill,  and  by  which  pressure  is  ap- 
netiy,  held  against  tba  bmst,  it  atiU 
lum,  even  when  otherwise  suppoKed.  A 
paitOi.  See  Bkbast-dki  LL. 
for  die  breast.     The  forward  portion  or 

Imr.    (ffiuiniujn/.)     A  shovel  whose 
1  ctDM-piece  applied  to  the  breast,  and 
ng  tnrf  or  sods. 
mnp.    (Surgunl.)    Also  known  as  aid- 

•ring  a  cup  adapted  to  Jit  over  the  nip- 
r  to  withdraw  milk  from  the  ■maitai\a 
jinot  be  effected  in  a  natural  way. 
mpla  the  receiver  boa  on  opening  which 
tred  \f)  the  thamb  and  servts  na  an  exit 
The  air  is  drawn  off  through  an  up- 
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BREAST-WALL. 


Ich  prevents  the  access  of  liquid  to 
The  valres  consist  of  two  cylindrical 
,  whose  ends  are  perforated  and  inclose 
n  a  valve-disk  of  rubber. 
ler  example  the  snction -nipple  is  of  rigid 
1  hu  side  dischai^  into  the  flexible  pipe 


the  witheta,  and 

receives  the  tug- 
Htrapa.  Other 
forward  attach- 
nf^nta  are  made 
to  the  breaat- 
Btraps,  which  are 
connected  lo  the 

tongue. 

Breast-Btrap 
aUde.  \HaT. 
>!«».)  An  iron 
loop  which  slips 
on  the  breast- 
Btrap,  and  takes 
from  the  latter 
the  wear  of  the 


The  ends  <n  the 

breast-atrap  are  passed  thnmgh  the  rings  on  the 

harness. 

A  detachable  tongue  or  pin.  raade  with  a  donbla 
point  and  a  Uange  at  the  center,  engages  with  the 

Fla.  B90. 


Brioil- Scrap  SO*. 

breast-strap  when  the  slide  ia  to  be  held  fixedly  on 
the  strap,  and  is  removed  when  it  is  desired  that 
the  slide  should  yield  or  play  on  the  hreaat-Btrap. 

Sr«Mt-aum'iiier.  {CaTpmtry.y  A  beam  in- 
serted flush  with  the  house  front  which  it  supports, 
and  resting  at  its  enils  upon  the  walls  and  at  inter- 
mediate points  upon  pillars  or  columns.  Common  in 
-'—  fronts.    Written  also  ( incorrectly)  frrej-iumniCT, 

Braaat-iTBlL     (Maaimry.)    a.  One  built  breast- 
hiflh. 
0.  A  wall  erected  to  maintain  a  bank  of  earth  in 
IS  in  a  railroad  cutting,  a  sunk  fence,  etc. 


. I.  (5iuMn-y,(  Thatwhich 

QundtbebreiutinsteBdofacollar.  Inthe 
bnast-collar  Is  auppdrted  as  usual  from 


The  thickness  and  batter  of  the  breast-wall  depend 
upon  the  character  and  inclination  of  the  strata.  It 
is  held  to  be  a  safe  rule  to  make  the  bnse  of  the  wall 
not  less  than  one  fourth,  and  the  bfiUee  not  less  than 
one  sixth,  of  the  vertii^  hight  of  the  wall. 


BREAST-V/HEEL  3 

'Wlierc  the  atrnta  nrc  horizoDtal.  n  mera  casing  may 
lie  Biifltdeiit,  but  its  atreiigtli  iiiunt  be  contidetsblj 
increaaed  when  thv  sttvtn  incline  towwdi  the  null. 
The  thickncn  rerjuiml  will  also  depend  upon  con- 
Hidcratians  of  the  cohGaion  of  tlie  earth,  dryness,  or 
li-ndency  to  mointiire,  drainage,  nnd  the  peculiar  au- 
jierpoaition  and  dt)>  of  strata  indicating  luid-slipa, 

Brcut-whaeL  A  wheel  to  which  the  cater  ia 
admitted  about  on  a  level  with  the  axle,  and  maic- 
taincd  ia  contact  with  it  by  a  breaking  {b),  or  cas- 


ing, which  inclosea  from  60  to  00°  of  the  periphery 
of  the  wheeL  The  wheel  may  have  ladiat  or  hollow 
buckets . 

The  pertpbersl  inclosure  is  nometimei  called  breiial- 
11117,  or  toUing,  and  the  caHing  ot  the  ends  of  the 
wheel  ia  calleil  tkrwtding. 

Breaat-wheel  Staam-vo'gliie.  A,  form  of  n- 
tarij  Mtnm-tiigiiu  in  which  a  Jet  of  ntpam  ia  made  to 
inmiiige  upon  the  tioats  of  a  wheel  rotating  in  an  air- 
tight caae. 

The  first  steam-entrine  of  this  elass  was  one  of  the 
earliert  on  record.  Braneas,  a.  d.  1620,  had  a  cop- 
per boiler  and  eduetian-pipe,  the  steam  issuing  from 
which  rotated  the  vnnes  of  a  shaft,  which  (tni  dU) 
worked  peatles  for  grinding  materials,  raising  water 
by  bnckets,  aawing  timber,  etc. 

CoitnBR  AND  LocKi^'s  bnnH-vjheel  engine  it  one 
form  of  the  rotary  ateam-engine,  having  neither  pis- 
ton nnr  valves.  It 
Kg  SSa  conaiata    of    a 

wheel  rotating  in 
an  air-tight  caae, 
-        ving    a   jet 


the  float  or  backet  upon  which  itact& 


[ons  to  (hat    of 
vater    upon    a 

Dreaat-wheel, 
he  Bteam  im- 
iginR  with  a 
--ce  delennined 
by   its    p 

and  with 

■Sifiiu.  feet   proport 
'    to  the  ail 


36  BREECH'PIK. 

The  action  of  the  condenMT  Ii  auxiliMy  ;  nakiBf 
a  partial  vacuum  in  the  case,  increaaiii^  the  aW 
lute  pmenie  of  the  ateam,  wluch  paaaea  in  to  ill  Ihi 
void.  The  ahafl  of  the  wheel  pa  wet  throng  wtiM 
ing-boxes  at  the  center  of  the  drcolar  case,  and  i 
supported  eiteraally  by  bearing 

'1  is  the  engine-aliaft. 

b,  the  revolving  wheel. 

r,  the  air-tight  ateam-caae. 

rf,  the  sleauii-pipe. 

t,  the  throttle-valve. 

/,  the  eduction -pipe. 

p,  tlie  condenaer. 

h,  the  injection- cock. 

t.  the  cold-water  cistern. 

The  condensing  apparatus  hai  the  omal  ponia, 
not  nhown  in  the  cut. 

Braaafwork.  1.  {F/irii/Ualimt.i  Ahastilyeto- 
atructe<l  parapet  made  of  material  at  hand,  anebM 
earth,  logs,  rails,  tiniber,  and  draigned  lo  prutKt 
troops  from  the  lire  of  an  enemy. 

S.  ISkipbuilrliHg.)  A  railing  or  baluatraile  ataail- 
athwnrtEihipa  across  a  deck,  as  on  the  foruard  end  of 
the  qimrter-deck  or  round-house. 

The  bearn  supporting  it  ia  a  Imatl-btatn, 

3.  The  parapet  of  a  bnilding. 

Br«0'cu.  (JltaimTy.)  A  Kind  of  marble  coo- 
posed  of  a  mass  of  angular  fragments,  cloaely  «■ 
nienlc<l  together  in  such  a  manner  that  when  brokep 
they  form  brtcka  or  notchea. 

Bra«ob.  I.  {Firt-arms  and  Ordtiana.)  The  nat 
portion  ot  a  gun  ;  the  portion  beliinil  the  chamber. 

2.  {ShifAuilding.)  The  outer  angle  of  a  kMv 
timber ;  the  inner  angle  ia  the  AniU. 

BiMOll-blook.  A  movable  piece  at  the  Iveect 
of  a  breech -loading  gun,  which  ia  withdrawn  for  llu 
;.,.>..•;»..  nf  .  ..■rf-;jgj  and  cloned  beforr  ftting,  t( 


the  subject  ia  treated,  the  invetitioD  beinf 
divided  into  2  genera,  91  a)teciea,  and  21  varieties 
according  to  the  mode  of  moving  the  block  rriatimly 
to  the  barrel  or  the  barrel  to  the  block.  The  prah- 
lem  is  to  open  the  rvar  of  the  barrel  and  cliae  it 

Srasoli'lng.  1.  (Ordnanct.)  A  rojie  secured  by 
a  thimble  to  the  breeehing-loop  of  a  ship's  van,  and 
attached  by  ita  eiida  to  ring-bolta  on  earn  aide  of  the 
port-hole,  serving  to  limit  the  recoil  of  the  gun  when 

The  brteching-laop  occnpiea  the  place  of  the  oidi' 
nary  ciucaixl. 

2.  (Harnaa.)  The  portion  which  comes  behind 
the  buttocks  of  a  hone,  and  enables  him  to  bold 
back  the  vehicle  in  descending  a  hilt. 

3.  A  bifurcated  smoke-pipe  of  a  furnace  or  heater. 
Br««oh'lns^OOlc.    (Vrliidt.)    A  loop  or  boak 

on  the  shaft  of  a  carriage  for  the  attachment  of  the 
Ktrap  of  the  breeching,  by  which  the  horse  bnn 
backwardly  oKainat  the  load  in  descending  a  hill. 

BroMdi'lnB-loap.  The  loop  of  the  eaacabel  in 
liipa'  guna,  through  which  the  breeching  goca  tu 


prei- 


It  the  [ 


coil. 


Braeoh-load'er.  A  fire-arm  in  which  thehwl 
is  introduced  at  the  rear  instead  of  at  the  mazik 
The  use  of  breech-loaders  goes  backtn  the  aiitranth 
century ;  indeed,  it  ia  probable  that  that  form  of  ann 
ta  about  aaold  aa  the  niuule-loader.  See  FlRE-aBM; 
Keviilver;  Maoazine-oi'k  ;  Cakxos.  See  slas 
liM  under  Wka 

Bri      ■ 

charge -chamber.     Otherwin  caQed  a  bneck-flaf  m 


[    cliarsc' 
I  brttat-i 


A. 


BREECH-SCREW. 
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{Fir»^nn8. )  Tlie  plug  which 
closes  the  rear  end 
of  the  bore  of  a  fire- 
anu  barrel.  The^iarts 
are  known  as 
f  a,  plug. 
€y  face. 

b,  tenon. 

c,  tang. 

d,  tanff-screw  hole. 
{Fire-arms,)    The  hinder  sight 

gim.  In  conjunction  with  the  front  six^ht  it 
ts  to  aim  the  gun  at  an  object  It  is  graauated 
J**  degrees  and  fractions,  their  length  on  the  scale  Iw- 
"^  eri^fial  to  the  tangents  of  an  arc  having  a  radius 
^ua,l  to  the  distance  between  the  front  and  rear 
■*SHt«.  The  front  sight  is  merely  a  short  piece  of 
j^tal  screwed  into  the  gun,  usually  at  the  muzzle, 
Jj*^  aometim'^8  between  the  trunnions,  or  on  one  of 
™®  limbaaes,  with  its  upp.?redge  parallel  to  the  bore 
***  tKe  ffun.  The  rear  signt  may  be  detached,  having 
*'^?irouUr  base  fitting  the  base  of  the  gun,  or  may 
*V^d^  through  a  slotted  lug,  and  bo  retained  at  any 
^^©u  hight  by  a  set  screw. 

^    The  breeeh-nght,  the  tangent  scaU,  and  the  pendu- 

*^m  are  merely  different  forms  of  this  device,  the 

^tter  having  a  bulb  at  its  bottom  which  keeps  it  in 

^^▼cTtical  position  when  the  two  wheels  of  the  car- 

^^Age  are  not  at  the  same  level.     It  is  suspended  in 

^^•cat  which  is  screwed  into  the  bi*ecch  of  the  jpin . 

^ht  tangent  scale  has  steps,  corresponding  in  hight 

^  the  graduations  on  the  breech  sight  for  guns  of 

the  tame  caliber  and  pattern  ;  and  is  only  applied 

to  the  gun  at  the  moment  of  sighting.     See  Back- 

flOHT. 

Braaoli-imrenoh.  A  wrench  used  in  turning  out 
the  breech-pin  of  a  firo-arm. 

Brease.  (Brick-making.)  Refuse  cinders  used 
fur  burning  bricks  in  the  clamp. 

Breoae-ov'en.  A  furnace  adapted  for  burning 
eoal-dust  or  breeze. 

Bro-lnohe'.  (FcUfric.)  A  French  floor- cloth  of 
linen  and  worsted. 

Bre-qnef -ohain.  A  chain  for  securing  the  watch 
in  the  rvBt  pocket  to  a  button  or  button-hole  of  the 
vest. 

Bros'-sum-mer.  (Carpentry.)  A  girder  in  an 
external  wall,  supported  by  piers  or  pillars,  and  car- 
rying a  superincumbent  weignt.  Sometimes  written 
brest-twrnmer :  properly,  breast-summer. 

BrattL  (Fehicle.)  A  four-wheeled  carriage  hav- 
ing a  calash  top  and  seats  for  four  besides  the  driver's 
seat.     A  short  term  for  britzska. 

^'eftioe.  (Mining.)  a.  A  vertical  wall  of  sep- 
aration in  a  mining-shaft  which  permits  ascending 
&ud  descending  currents  to  traverse  the  respective 
compartments,  or  permits  one  to  be  an  upcast  or 
downcast  shaft,  ana  the  oth?r  a  hoisting  shaft ;  other- 
vise  written  brattice. 

b.  A  boarding  in  a  mine,  supporting  a  wall  or 
roof. 

Brava  (Printing.)  A  curved  mark  ("w^')  indicat- 
ing the  short  quantity  of  a  vowel ;  as,  —  Ep'i-grim. 

(Music.)  A  note  in  music  ( **  tti ")  of  the  value  of 
four  minims. 

Bra-vler'.  (Printing.)  A  size  of  type  between 
boaigeois  and  minion. 

Botugeois,  102  ems  to  the  foot. 
Brerier,  112  ems  to  the  foot. 
Kinkm,  128  ems  to  the  foot. 


_  The  art  of  preparing  fermented 
linoors  from  grain.  Herodotus,  who  wrote  about 
i50  B.  c.y  aays  that  the  Egyptians  made  their  "  wine*' 


fi*0!n  barley,  and  ascribes  the  invention  to  Isis,  wife 
j  of  Osiris.  The  Greeks  used  a  malt  liquor  under  the 
name  of  barley  wine,  having  learned  the  art  of 
making  it  from  the  E^ptians.  It  is  mentioned  by 
Xenophon,  401  B.  c.  According  to  Tacitus,  beer 
was  a  common  drink  among  the  Gennans,  and  Pliny 
says  that  in  his  time  all  the  nations  of  the  West  of 
Europe  made  an  intoxicating  liquor  from  grain  and 
water.  The  description  given  by  Isidorus  and  Oro- 
sius  of  the  manner  of  its  preparation  in  Britain  and 
other  ancient  Celtic  countnes,  applies  precisely  at 
the  present  day>  so  far  as  the  infusion  of  malt  is  con- 
cerned, but  no  mention  is  made  of  the  use  of  hops. 
These  do  not  apfiear  to  have  been  usi*d  by  the  Greeks, 
Romans,  or  early  Germans,  thouj^h  the  i)lant  grows 
wild  in  Euro]>c.  It  is  first  mentioned  in  a  letter  of 
Pepin  (a.  d.  752),  who  speaks  of  humuJonarioe  (hop- 
gai-dens).  It  is  again  referred  to  by  Adelard,  Arcn- 
bishop  of  Larby,  822. 

Hops,  pressed  into  masses  like  bricks,  have  been 
placed  by  the  Chinese  in  their  beer  from  time  imme- 
nioriaL  The  same  custom  is,  or  was,  practiced  in 
Bohemia.  They  were  introduced  into  England  by 
a  native  of  Artois  alx)ut  the  beginning  of  the  fifteen tn 
century,  but  their  use  was  opposed  by  physicians  from 
the  supposition  that  they  made  the  beer  unwhole- 
some. The  cultivation  was  forbidden  by  acts  of 
Heniy  VI.  and  Henry  VIII.,  but  eventually  survived 
this  injurious  legislation. 

The  manufacture  of  beer  must  have  been  carried 
on  to  a  considerable  extent  among  the  Anglo-Saxons, 
as  ale  is  mentioned  in  the  laws  of  Ina,  king  of  Wcs- 
sex,  and  at  after  periods. 

Malting  is  the  first  step  in  the  process  of  making 
fermented  liciuoi-s  from  grain,  and  for  this  any  of  the 
cereals,  such  as  wheat,  oats,  buckwheat,  rice,  or  In- 
dian com,  may  l>e  employed,  but  the  preference  has 
been  univei-sally  given  to  barley. 

The  barley  is  steeped,  to  saturate  and  swell  the 
grain,  laid  in  piles  to  germinate,  being  spread  and 
turned  to  allow  access  of  air  ;  when  the  stem  or 
acros})ire  has  nearly  reached  the  end  of  the  kernel, 
the  germination  is  stopi^d  by  heating  the  malt  in  a 
kiln.   The  roots  fall  off  in  the  drjnng  and  screening. 

The  malt  is  coarsely  ground  and  mashed  ;  water, 
at  a  heat  of  160"  or  170",  dissolving  the  sugar  devel- 
oped by  the  malting,  and  allowing  the  diastase  to  act 
uf)on  any  remaining  starch  which  has  continued  un- 
changed. Water  at  194'  is  added  to  complete  the 
infusion,  and  the  vort  is  drawn  off.  Successive 
amounts  of  water  remove  remaining  soluble  matter. 
A  saccharonicter  is  used  to  test  the  strength  of  the 
infusion,  which  is  then  boiled  with  hops  in  a  copper 
boiler.  It  is  then  strained,  cooled,  yeast  added,  al- 
lowed to  ferment,  transferred  to  storage-vats,  or 
drawn  off  at  once  into  barrels. 

Brew-ket'tle.  (Bracing.)  The  vessel  in  which 
the  wort  and  hops  are  boiled. 

Brl'ar-tooth.  Properly  Brier-tooth  (which 
see). 

Brick.  A  molded  and  burned  block  of  tempered 
clay.  The  word  is  also  applied  to  the  block  m  its 
previous  conditions,  as  a  molded  plastic  mass,  and 
as  a  dried  block  in  which  the  water,  hvgrometrically 
combine«l  with  the  clay,  is  driven  off.  When  this 
condition  is  accepted  as  a  finalitv,  the  block  so  dried 
is  an  adobe.  The  burning  of  tne  previously  dried 
brick  drives  off  the  chemically  combined  water,  and 
forever  changes  the  character  of  the  mass.  An  adobe 
may  become  re-saturated  with  water,  and  resume  its 
plasticity  ;  a  brick  may  become  rotten  and  disinte- 
grateil,  but  not  plastic. 

Travelers  on  the  Euphrates  give  extraordinary 
accounts  of  the  mounds  of  bricks  at  Birs  Nimrod, 


BKICK.  M 

the  sahiKiwd  Kitt  of  Babylon,  and  the  ivmnini  of 
othur  cllitts  of  the  atoiiflea*  pLiina  of  the  Kuphtntes 
■ll<l  Tigris.  The  meu  an  thi^  jiUius  of  Shuiar  vho 
ssiil.  "Go  to,  let  un  make  briuk,  and  bum  them 
thoroughly  "  (Gen.  li.  3  ;  2247  u.  i;.),  and  who  laid 
thirm  up  with  alime  (bitumen),  tn.irli>  awry  tliorough 
job  of  it,  if  the  true  site  has  been  fourni.  Kawlin- 
Mn,  Layard,  Mignau,  Rennrl,  miJ  many  othera,  have 
found  Ht  varions  plaices  sun-dried  anil  kiln-burned 
brick  of  Urge  size  nnd  in  inealculable  quantity.  The 
buried  Jinlai'e  of  Nebuchadnezzar  baa  far  a  lung  ae- 
ries uC  years,  indeed,  provided  bricka  for  all  the  build- 
ings in  the  DeighborhooJ  ;  tllcre  is  scarcely  a  house 

Fli-SW. 


?^^J*-tf* 

it  slmost  entirely  bnilt  with 


BRICK. 


which  form  so  important  ■  part  ol 
Calmuck  ciiin'iu  are  known  ai  briet  lea. 

Herodotus  (450  b.  c),  who  had  heard  of  thU  ip*- 
cies  of  food,  iuppowd  it  to  be  a  kind  of  frait,  dnad 
andpresseil.  He  says:  "  The  Jaii-«  which  run*  off  fi 
black  and  thick,  and  is  called  by  the  native*  [Scythi- 
ans] aiclii/.  They  lap  this  up  with  their 'toogiwa, 
Biid  also  mix  it  with  uiilk  for  a  drink  ;  while  ther 
make  tile  lees,  which  are  aolid,  into  cakea,  and  (at 
them  instead  of  meat."  —  Heuouottis  IV.  23. 

Their  descendants  do  llie  same  to  this  daj. 

Tlie  bricks  of  Tbothmes  III.  are  imprcMcd  witk 
his  cartouche.  The  Roman  brickmaken  Uad  their 
special  marks.  The  TwentJ-seeoud  Legion  has  t»r« 
traced  through  Germany  by  the  bricks  which  bear 
its  name.  Koman  hncks  are  found  at  Caer-leon,  in 
England,  inscribed  LEG.  II.  AUG.  Bricks  at  Yotk, 
England,  attest  the  presence  there  of  the  Sixth  and 
and  Ninth  Legiona. 

Of  the  Egyptian  brickt,  the  following  proportioM 
■ —  by  Wilkinson  :  ■ 


OHOf 

Brtlirt  Stamaa) 

Length          I-.i  in. 
Width             V 

n.i  in. 

5.8 

Thickness        61 
Weight          37fa  Ib*. 

8.e 

13  1b*. 

18ft  Ibi. 

Enameled  bricks,  hrishtly  colored,  are  abundant  ia 
the  mound  of  the  MujeTlibeh,  in  Meaopotatnia.    Th> 

Edncipal  colors  are  a  brilliant  blue,  red,  a  deep  yel- 
>w,  white,  and  black. 

The  bricks  in  the  Pyramids  of  Dashonr  are  adobe, 
16  inches  long,  8  wide,  and  H  thick  ;  some  made 
with  straw  and  some  without. 

The  mud  of  the  Tfile  is  the  ouly  material  in  EgyTit 
f  bri  kuiaking,  and  the  modem  procea*  is  tile 
uiu  as  h  ancient,  as  majr  be  teen  by  the  dnwiup 

m  888l 


from  Ihe  n 


IS  the 


materials  were  earned 
for  building  Uew 
andinexaminineth     r 
in  the  walls  of  the  mod 
city  of  iiaiihdail 
borders  of  the  T  gn 
Henry  Kawlinaon        c 
eredoneachthecle      rt 
of  that   royal   sign       i 
—  MtfLLEB,     "S 
I.Anguage."  See  a  ao 
searches  of   Delia  V 
leieisnd  Rich,  1S15. 

These  bricks  are  reil 
pale  yellow,  and  a 
times  disposed  in 
Their  sizes  vary  1 2  x  1 2  x 
3   inches   lo    19}    inches 
aquareanda^ thick.  Some 
are  rounded  at  the  comers 
for  quoins  or  special  work. 
The  bricks  are  almost  uni- 
versally stamped  out  of  a 
mold,  and  impressed  with 
cuni'iform  inicriptiona  in  a  sunken  rectaninilar  panel. 

The  inscription  on  Ihe  brick  (Fig.  895)  1%  — 


Prom  their  peculiar  form,  the  pressed  cakes  of  te( 


on  the  tnmha.     The  annexed  cut  is  from  a  painting 
on  a  tomb  in  Thebes. 

Some  of  the  meu  (n  be  d)  are  represented  ^'B^t 
and  mixing  clay  and -mud  ;  others  are  canying  et^ 
(c),  and  dipping  water  from  the  rirerfyl,  and  tMiy 
ins  it  in  jai-s :  while  others  are  mcddlng  bricks  <A  Qt 
and  laying  them  out  on  the  ground  to  dry.  Jim 
carrying  bricks  ;  I  returning  with  his  joke  nnp^i 
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luncK. 


•"  »•  «re  ttokmaBters.  The  modi'rn  plan  is  tho  .sniin'  ; 
*  **<'Uisiuadc  into  which  mud  ami  wjiti^r  axv.  llirowu, 
*^*8etber  with  largo  quantities  of  cut  straw.  Tliis  is 
^j^iujied  into  a  mortar,  t^ikcn  out  in  lumps,  ami 
*^ped  in  molds,  or  hy  tho  hands.  It  is  sun-dried, 
^^  hamed.  The  bricks  of  Kgypt,  ancient  and  mod- 
^^  w  adolM'S. 

The  business  of  brick -makinj^  is  believed  to  have 
'*fii  a  royal  monopoly  in  K^ypt,  and  Wilkinson 
**ates  that  niort*  bricks  are  found  in  K;/ypt  with  the 
*tainp  of  Thothmes  111.  than  of  any  oth'-r  mon- 
■^•Ji.  He  is  Ixdieved  to  be  the  prince  who  reigned 
•^the  time  of  the  Exodus  of  the  Hebrews. 

4  pyramid  of  brick  was  erected  by  Asychis,  who, 

•ffoMingto  Hero4lotus,  ])n.'crded  the  kiuf;  who  was 

«WiK>K!te&«r<l  by  Sabaco  the  Ethioi»ian,  and  who  was 

iwtorod  ami  «?ventually  succi'<'ded  by  Sethos,  a  con- 

*nDix>nir)'  of  Sennacherib  an<l  Tirhakah,  al)out  700 

••^C.       Four  pyramids  of  this  material,  acconling  to 

•JilkiiLson,  still  remain  in  Lower  Egj-pt,  indepemlent 

Jj  aevfral  smaller  ones  at  Thebes.     Two  are  close  to 

^enipliis  and  the  modem  town  of  Dashoor  ;  the  oth- 

^,  stand  at  tho  i'litrance  to  the  Fyoom.     They  are 

.^\^  of  adolM'S,  and  their  chand^'rs  have  arched  l)rick 

Sjjiliti«»s ;  but  the  arch  was  long  previously  used  in 

*  w\x.-9,  and  was  invented  ami  usimI  in  Upper  Egyjit 

**^^y  centuries  In'fore  Asychis. 

Ko  tiTu.'e  of  a  burned  l)riik  hsis  l^een  found  of  the 
^cient  age  represented  by  the  tumuli-builders  of 
^orth  America. 

.    Strabo  speaks  of  brit;ks  made  of  an  earth  at  Pitane, 

^-^ the  Troatl,  so  light  that  they  swam  in  water.     Po- 

•^idoniu.s  s]K*ak8of  bricksmaile  in  Spain  "of  an  argil- 

J^ctous  earth  wherewith  silver  vessels  are  cleansed 

t^ttenstone],  and  so  light  tts  to  float  in  water." 

The  Roman  bricks,  in  the  time  of  Pliny,  were  of 
three  sizess  the  largest  a  fof)t  and  a  half  in  length 
liyafoot  in  breadth,  and  caHed  the  Ly«lian.     The 
iMines  of  the  othei-s  were  derived  from  their  being 
iwpectively  four  and  five  palms  in  hngth.     He  citrs 
the  givat  use  of  them  by  the  (wrecks,  and  declares 
them  unfit  for  use  in  Koman  <lwellings,  where  no 
part}'  walls  were  allowed  to  e.\(M-cd  a  foot  and  a  half 
m  thickness,  and  that  thickness,  he  (h-clan's,  '*  would 
not  supjK)rt  more  than  a  single  stc>ry."     The  build- 
ings in  Kome  were  liniii«'d  by  Augnstna  to  a  hight 
of  seventv  feet.    If  Plinv  could  see  some  of  our  mod- 
em  walls  of  six-story  hight,  he  would  tremble  for 
the  oceupant.s.     The  inference  is  that  wood  was  the 
principal  material  for  building  in   Kome,  and  this 
view  is  confinned  bv  the  exti^it  and  destnu»tiveness 
of  their  fires.       He  fartlnr  citi-s  that  the  walls  of 
Babvlun  were  of  brick  cementi'd  with  bitumen,  an<l 
that  the  latter  was  importeil  from  tlunce  into  Kome 
as  a  medicinal  agent,  and  a  material  for  varnishing 
heftd.s  of  nails  and  various  other  articles  of  iron. 

The  Romans  used  larg»\  thin  bricks  or  wall-tiles 
M  a  Itond  in  their  rubble  constructions,  and  sufh 
continueil  to  Iw  used  in  England  until  regular  ma- 
sonrj'  was  intixniuced  shortly  before  the  Norman 
Comjuest,  1006.  After  the  great  lire  of  London, 
1666,  brick  was  sulvstituted  for  wood  in  the  erc<tion 
of  buildings  in  London. 

Tlie  ancient  nations  excelled  in  tho  <|uality  of  their 
brick.%  which  was  probjibly  owing  to  the  abundance 
of  labor,  good  sunshine,  an<l  ptitience.  Tin;  thorough  i 
working  and  tempering  of  the  chiy,  to  d<'velop  its 
plastic  quality,  followed  by  gtxxl  drying,  lengthen«'tl 
seasoning,  and  careful  bunting,  will  account  for  the 
qnality.     In   China,  the  jwtters  work  up  the  day 

r Tided  by  their  fathers,  and  lay  up  a  st«»n;  to  ripen 
their   children.     Brickmaking  in    Greece   was 
placed  under  legal  supervisors. 
The  walls  of  tlie  city  of  Athens,  we  learn  from 


Plinv,  wi're  made  of  brick  on  the  sitle  towards  Mt. 
Hymettus.  Many  of  tlieir  other  public  buildings 
were  of  briclc,  as  were  also  those  of  the  Romans. 
An  attempted  enumi-iation  w<»nld  U'come  tedious. 
The  palaces  of  Crresus,  king  of  Lydia  (548  n.  (\),  of 
Mausolus,  of  HalicarnasMis  (352  u.  (..),  the  P>ath  of 
Titus  (A.  i>.  70),  the  Pillar  of  Trajan  (A.  D.  9!<),  and 
the  liath  of  (  arat-alla  (a.  I>.  21*2),  were  of  brick. 
The  latt«T  yi't  bi'ars  witnt'ss  to  the  quality. 

Among  many  of  the  .Asiatic  nations  the  bricks  arc 
of  i-xcellent  quality.  Tln>se  of  (.'hina  ai*e  faced  with 
porcelain,  antl  in  N^paul  they  are  ornamented  by 
the  encaustic  process  and  in  relief. 

Tlu'  conquerors  of  Pern  found  the  art  of  brick- 
making  in  a  flourishing  condition  in  the  Empire  of 
the  Incivs,  and  InHh  there  and  among  the  m(H"e 
northerlv  countries  of  Yucatan  ancl  ^lexico,  we  learn 
from  the  Spaniards,  and  from  Humboldt,  and  also 
from  our  own  historians  and  travelers,  Pivscott, 
8t«'pln'ns,  and  Squicr,  that  tin*  archit«M»tuml  remains 
of  former  races  are  still  extant  in  brick  as  well  as  in 
]»orphyry  and  granit^^. 

lliicks  were  made  in  England  by  the  Romans 
a.  1).  44.  Ma<le  und«T  the  <lirection  of  Alfivd  the 
(Ireat,  a.  d.  S^d.  The  manufacture  flourLshed  re- 
markably under  Henry  Vlll.  and  Elizalwth.  The 
size  wjus  rcgidated  by  Charh'S  1.,  1625. 

The  openitions  of  brickmaking  may  be  said  to 
consist  in  — 

Pre}iaring  the  brick-earth.     Drying. 
T«'mi>ering.  lUirning. 

Molding. 

The  (pLilities  of  l>ricks  may  be  thus  enumerated :  — 

Soundness;  that  is,  freedom  from  cnicks  and  flaws. 

Hardness  ;  to  enable  them  to  withstand  pressure 
and  strain. 

Regularity  of  shape  and  size  ;  to  enable  them  to 
occupy  tlifir  proper  ]»lace  in  the  coui'se. 

Infusihiiity  ;  in  those  intended  for  fumace-work. 

Fire-bri«'ks  are  made  Unm  a  comiKUind  of  silica 
and  alumina,  and  the  clay  owes  its  refractory  qual- 
ity to  the  absence  of  lime,  magnesia,  potash,  and 
metallic  oxides,  which  act  as  llux<'S. 

Hollow  bricks  are  mad*'  for  ])urposes  of  warm- 
ing, ventilating,  and  removing  moistun^  from  the 
wall.  In  sonu'  cases  the  hollows  form  flues,  or  shafts 
for    ventilation,    or  ri.,  co- 

discharge    or     dust  y^'^-^-- 

from  the  uniH»r  sto-  ^ .  ^-^  /*    .. 

ri<'s.  In  otner  cases 
tin;  hollows  have  no 
mechanical  function 
oth<'r  than  to  form 
air- thamV)ers  for 
warmth,  as  it  is  well 
known  that  an  im- 
prisoned body  of  air 
is  a  ver}'  poor  con- 
ductor of  heat. 
Prince  Albert's  U'U- 
rments  at  Knights- 
bridge  were  built  of 
hollow  bricks,  and 
wiMC held  tobe  a  suc- 
cess in  this  respect. 

a  (Fig.  S'J7)  rep- 
resents a  9  -  in(!h 
wall  linisheil  with  a 
common  brick  at  the 
ajigle. 

h  shows  a  14 -inch 
wall,  a  half- ven- 
tilating brick  iK'ing 
used  alteniatelv  in  the  cour:jes 


Ventilating  Bricks, 


BKICK.  i 

e  Bhovs  the  ivlntioii  to  nacli  other  of  Ihr  TentiUt- 
iiiffitpacei,  DO  lu  to  niuke  the  o])cninf!»n>ntiiiiioua. 

Hollow  bnrks  WCK  uwU  by  tlie  Itoninnt  in  Itircr 
vaultings,  mill  w  siiil  to  be  cnnimon  in  Tunis,  At- 
rica.  They  arc  nml<-  by  nuchines  niinilar  to  the  tile- 
ninchinvs  or  by  Imiul.  Thry  an;  iiiaiti>  of 
nhHiiea,  to  suit  onliniirj-  n'nll-n*urk,  angliai,  rvvmls, 
jiiiiiba,  chiiiiiicys,  lloom,  iinhcH,  copiiigx,  etc. 


BKICE-CLAHP. 


HaUavOitk  Artk. 


'=^  '^rrT-"- 


a  is  a  hnllon'  1<rii?k  for  crilingi.  lutving  lipa  wliiuli 
rest  on  tlip  loB-er  tlan},i'»  of  the  Jtinlcrs.  The  bricks 
indicatcil  by  lettcra  6  to  Jt  are  of  vnrioiu  fomii,  and 
their  u>c<i  are  iiidicitvil  bv  the  Kwtion  of  parapet 
Willi  shown  at  t  ainl  by  Fig^  899.  They  arc  extemfll 
■nil  internal,  iiuoiii,  j^iinb,  and  anUv  bricks. 


Flg.8!». 


H-ttBir  »i>ti. 


illuHtrative  of  the  con- 
Rtr  Illation  adopted  in 
I'rinc'  .\Iliens  mo.lcl 
houscK.  The  sjian  of 
the  nrehM  is  increast'd 
ov>T  the  liTinjf-roonis 
to  10  feet  4  in<'he«  niUi 
a  pMporticinate  addition 
to  their  rise.  The  cx- 
trrnnl  siirin^^ers  are  of 

by  wrought-iron  tie- 
Ilia  sl.ited  that  then: 
is  an  oclvantflgH  of  '29 
iM-r  cent  in  favor  of  th« 
Ii:illow  brickH  over  the 
oriliniiry  hrirka,  in  ml-  ] 
ililion  to  n  ninKiderahle  I 
iliminutiui 


of  rarri.i)n' or  transjiort,  and  SS  |ier  ocot  on  the  nior- 
Lir  ami  the  lalor. 

Rrii'ks  are  uhznl  at  ri-nileml  u-aterpruof  hy  a  eorn- 1 
|<ontion  whieli  KJvn.  Ihcm  a  vitreous  snrface.  This 
iH  itfrforinril  bv  treating  the  surfaiv  with  a  fluic  I 
nhieh  melts  the  silex  ofthi'  lirick,  or  it  niav  !■■  np- 
)<li(il  tn  the  Mllfnie  in  solulion,  tlip  lir[U)d  iH-itif!  nf- ' 
trrranls  exjH'Ileil  by  heat.  Resinous  coinponnila  1 
have  aluo  b'i'n  usnl  to  ti'nder  the  siirrare  imn-abMirb- 1 
ent.  Thei-  liare  a1«i  Uvn  In-ntiif  with  soluble  Hiti- ; 
i-ate  of  i-oiia.  whieh  has  ln:en  ihi'oinpo*'il,  leaving  | 
(lie  insoluble  bileK  in  llie  pon*  of  the  briLk.  I'ij:- ' 
nieiits  ;idiii-il  to  the  |;LiEin);  ennipound.s  pivc  Ul  oniU' 
tni-ntal  apin  "      "  ' 


■soflmekm 


II  bv 


uf  materini,  iiimlity,  iili.t|ie,  anil  i>iirpoiie. 


.^jr-hrick  ii  a  )(mtinft  the  siu  of  K  briek,  let  in 


ilieil  briek  from  thi'  arehes  of  the  1  .__ 
el;iiii{i  in  whiuli  the  tire  is  nude  and  inniniaineiL 

A  lirick  nuide  voussoir-slin|>eJ  is  known  •■  t  mn 
/KIM- brick. 

A  aijijring-hnck  is  one  for  the  upper  course  of  i 
wall. 


ijMU-briek  ;  one  voiissoir-shaprd  for  archr).. 

A  coping  brick  ;  one  for  a  coping  courw  on  * 
tt-all. 

Fraihfr-fdgtd  brick,  of  prismatic  form,  for  arclH*.. 
vaults,  nic^hes,  etc. 

/'I're-hrick  made  of  intraclahle  material,  M  ai  Ic 
resist  fusion  in  fnrnaces  and  kilna. 

i/nWo w-briek,  with  openiliRS  for  ventilation. 

Stoekt;  a  name  f^ven  locally  to  peculiar  vnrielM, 
as  firay-stocks,  red-stocka,  etr. 

Prririig,  plnn;  sandal,  tnntl  brick,  are  local  tertBB 
applied  to  imperfectly  bumpfl  or  refuse  brick. 

Itricks  vitntieil  by  excessive  heat  are  termed  htrr- 
brick. 

Tlio  s[»-cific  Rtaritj  {avetagpl  is  1.841 ;  the  weight 
of  a  cnbie  foot,  115  ponmla.  which  absorhs  tV  of  it* 
weifiht  of  water  :  the  cohesive  force  of  a  muue  inch 
is  27!)  pounds  (Tredgoldl  ;  it  is  crushed  by  a  foree 
of  fi42  iiounds  on  a  sqiure  inih  (Kenniet. 

Weight  of  a  cubic  toot  of  newly  built  brick-woik  ia 
1  IT  pounils  ;  the  weight  of  a  rod  of  new  brick-woik 
is  \6  lon>>. 

Bilob-«x&  [nricklaying.)  An  aie  with  t«« 
ends,  whieh  are  pn-sciited  like  chisels.  It  is  nnd 
m  chopping  off  the  soffita  of  bricks  to  the  saw-kerfi, 
H-hich  have  been  previously  made  in  the  hrick  to  tlie 
n-ijuireil  depth,  in  order  to  prevent  the  brick  from 

It  ii  ii.iihI  generHlly  in  dressing  bricks  to  a  ahapa 
for  an'hes,  niches,  domes,  etc. 

Brlck-clRmp.  A  stack  of  brieks  in  order  for 
linming. 

lirirks  arc  burned  in  clamps  and  kiln*.  Tbi 
iiilv  ado])ted  in  the  tteighborhood  «f 


.'lamp  i-H  also  the  name  given  to  a  pile  of  bricka  which 
an-  built  into  the  projier  form  for  firing.  MauT  t«- 
riatinns  in  the  mioles  of  building  clamps  Kill  be 
fonnil  in  difrer<'nt  pUces.  I>ut  one  suceeasnil  mrtbai 
mav  lie  described  in  general  temis  as  conaioting  o(a 
linmlkrofwallaor  "neeka,"  3  bricks  thick,  aboot 
an  liriekH  long,  and  S4  to  30  brieks  wide,  in  an  ia- 
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3 


,—^ 


htimg  t>i  th«'  uiiK*  liij).;  .!••  th«-  r.frk^,  Int  lii-    </.     Th**  .lir  tufii'd  th**  firr  in  ''IiaiiiUt  tuu  ii  led 
iiMfi  ttxni  *"•  !  n-'k^  ti(:-  k  .•!  iMi'tiitu  !••  It  \>r\>  kii    thntu^h  i  haJiili^T  oiif  tti  cfiol  th<'  hricks. 
It  tot*       T'ri**   si-\»\   ,i;i>i    !f|i  iif  ih*-   <*!.)iii|i  iiTf 
■1th  ran.'^i  t  n  v.  A'..-\    If-'  "I'tii*  t::ip-*  'l.iiiU-il 
Ut       •'  I.:-. ••     li  ',• '  ■•:  :!  .•  -  i:--  rii..  l<  !ltr>ii:^li- 

titf.  •^••"   ^r.   N«  .!.'•    •••     !  irnj--  I  iJi.il  ••]••  iiin^ 
I  (xtf  \h'  ':••■  111  "-i-'iv    ii;.    •:■  :.       Th»-  i'iit«T 


Kli  IrftfJ 


iWt  ar*  vt^'  k**!  ^<  -i-  *<•  .i!!  >w  :ii:«r%.i!->  nr 
,  tliry  ar*.  ^i  1  v.  ?-    ••  ..  iu:\.  !  " 

kins 

•'«f.    An  •■%•■»  in  »i.i  Ji  irr"  «»  ^'-i  •v'* 
■■a.  wi  »«  t'>  !i*.  !h'  III  f •  I  !  n:i  Iiiik'  'ip  :ii    !  :!iii"> 
N  for  buni:ii^ 

iCbrr   ty   ir-n    fiill.t.^'-li.-':'.    Mir-.-:^!!    whs- l» 
a  rv>ift'l  tm  W  i<  !.ii  1      I  i.  i- 1  ••:.•■  liil 
tur»- !•  •  r.ir^i*- •.   IT,  i  If*  .i:t,  ■■!'  :iir'.i-- 
of    t^nij-TJ*  .rt-,    )«    ii.tri'li:  •  I    >■;     t  «■ 

KTatOT-     An  itii|*-iru*.ii^  f -r  r. •!--.!.,; 
ii;.iTi;:iN    ii««-{    :ii    >«>!•• 
«l  r  It'  t  i<<ii        I  ii    :  it. it 
.  ii!i"Uij.t!.>  *  u  !!•  »•<  }i  iiiiH 
A    /•'   .III-   -.irri'i    '^'r 
1  %ili«-t  1^  '■  //  A>--',f  .iii.l 
I  U  !■•».  .mA  \).-  iii.i!'  ti.il 

*uj.|wir!«'l  l-y  fr «tii'-  it- 


,T 


I 


V 


ta 


:.•■ 


1  r->  ri:-   '  {.  ij:.- 


Brlck-fur'nace.  Il'>tr 

n..ui'«    .I'j.'i!  i:    )•:!  k-f ''.I- 

f'-;  •"  I  iriTM,^  »!j^  ,iIj!.-.;u* 
ii,t'«  'li?!':.!.!  '  li  »!:,'•«  :<. 
a  I  Th-  *•■  .ir--  \\'.\*  l  .i?,'i 
I  riij|.ti'--l  t!ui>:,r!i   il.-TN    '■.  iki'kFtmtn'f 

,  l-'j'iiii/    \'t    :}.-    >\:'iui    '        Bricking.  Th^'iniitatinnnf  t>rirk-work  ••:)  aplM^- 

A  A  ar*-  ••|«'ii:iu'*  '•>  iritM*  Brtck-kilJL  A  i  )iAfiil«>r  in  whi^  li  ^'ffrn  briiks 
i|»j.  r  |..wi}fri-l  >«».il  iii'i.  ;ip-  liPiM-ly  •tT.i- k'-<l,  with  n|i«uTH  U-twri-n  th^m  f<»r 
ih«-  I  }i.iiii*-«  p»  'f  Mti  tfji  Iff    tli>  fia*^A^-  iif  t}i<  111  it.  Mti'i  ill  «)ii«-h  thfv  ar«-  ^umrd 

tli»-  l-ri  k*     Tl.»-  ■  L.trui»-pi    |iy  fjrr*  |»la I  i-itiirr  iii  iir«  hnl  fiiniaif*!  un-lrr  the 

•J  (  Uirii;  ■'iirc'-i  m:*Ii  t!'i-T  «•(  tlit*  kilii.  or  in  tin*  holfh  |iliif'«->l  in  thr  nifl^ 
Iff]' k,   li«-<tt   i«    ii'i-li*-!!   *•■    uiilN. 

<  >nr  form  roii^i^*"  i.f  f'l'ir  npri^lit  wiiIIa  in  Kninga 
r-  <  tAnpiUr  rli;iniW  r.  Tin-  fl«««»r  !■•  "lunk  aJ*»ut  foiir 
fi  i-t  )>*-I(iw  tli<-  ;;•■:. •i.tl  oi)rf<i<-<-  nf  t!ir  ^piuntl,  and  \% 


•jiic  •  li  jfii!«  r,  .11.  i  !  I.I  \  ••!  I 


W   thmu^ll   tiji*   li't!    ■'If.   *  ■    1-    ?.■ 
«v/  t^  tirvka  ill  th*-  III  «t   i:i   s«-iii«       TK< 
ikanik^r  onr  ^^in^  humr<i.  th*-  fjr*  i-  -i;!]'!:*-*! 
^  l«o.   ar»  I   ih**   ti''a!»^l   air    1«->1   t)ii  iffpiiii 


it'i!  lavpil.     Thi-  •l<H>r«.iv<i  fur  ••rttiii^  ami  drawinji 
th"  kiln  Bfi-  lUiT' ly  nnrptw  oih  niii^  at  the  kidr  oi 
rr  tLrvT  tu  the  uutli-t  r  an-l  >  hininf}'    lh«-  kiln  r^wil  a  ntrp  atmve  tne  fpound,  aiid  ahoat 
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fivp  fKi't  froni  the  floor.  Tlie  tire-holfH  nrv  an-'hM 
oiM-nin;;s  o|»rMite  to  each  other  on  the  6i«h*s  of  the 
kihi,  lined  with  tin*-hricks,  which  retpiire  to  be  re- 
neweil  from  tinn*  to  time,  generally  every  beaaon, 
Tlie  width  of  thene  hole?*  in  rediiceil  to  the  rwniinnl 
s|moc  hy  temporary  h'wth  of  brick-work,  no  as  to  leai'e 
narrow  ojienings  alioiit  eight  inches  wide  ami  three 
feet  hi;;li. 

On  fAch  si'b*  of  the  kiln  a  pit  in  sunk  to  the  level 
of  the  ti«jor,  and  covereil  with  a  lean-to  roof,  which 

Fig.  SOI. 


FIf .  soft. 


»    4 


-  I  4 


iiMiirirjii 


^. Cl, 


T« 
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Ciftmlar  Kilm. 


Fig.  905  showft  a  progmaiTe  Imniiiig 
kiln,  in  which  furnaces  are  arranged  on 
I  a  cliambi%  in  which  latter  are  rails  for 
I  loaded  witli  bri(*k.     Doors  ar^  nroviiled  «t 
!  of  the  kiln,  so  that,  when  the  bri  ob 

in  burned,  the  <i4iors  are  raised  aow  -  » 
Immeti  brick  is  |>ushe«l  against  the  < 


protects  the  fuel  ami  the  fireman  from  the  weather,  ,  thus  forcing  out  the  carriage  at  tbb  « 

and  ]»r»'Vi>nts  the  wind  from  setting  ugainst  th«>  fires.  '      Air  or  steam  have  lieen  introdoced 

The  widls  i>rtln'  kilns  are  almnt  three  feet  thick, 

and  an*  built  of  obi  bricks,  nibble-stone,  and  the  Fig.  90S. 

n'fus»'  of  thi'  yanl.     No  mortar  is  ur<*<1,  as  the  use 

of  lime  would   d(»stroy  the  brirk-work,  and  the 

brii  kn  .ire  {M't  in  Kxim  or  fire-cbiy. 

The  vie'ws  (Fig.  9*^i)  re|>re!H*nt  respectively,  — 

A  s«'ctii»ii  through  the  sides. 

A  .siM'tioij  thniugh  the  ends. 

An  end  flev.ition. 

A  su\f  elevation. 

Tb»'  circidar  kiln  or  cupola  (Fig.  905^  Is  domed  1  ^<<^ 

ovi-r  at  the  top,  wbeui'i'  its  name  is  d»'rive<l.  Tlie 
fin'-holes  jire  ni'Ti'ly  ojH'iiings  left  in  the  thickness 
of  tliH  wall,  an»l  are  nrotei-tt-d  i"n>m  the  wind  by  i 

a  w.iU  built  round  tne  kiln  at  a  suflicient  dis-      j       I  a" 

tan«"e  to  allow  the  fireman  nnrnx  to  attend  the  fires.  A 

These  cuiMdxs  an*  employetl  in  Staffonl.-hire,  Eng-  T^ 

land,  ami  virinity,  and  the  heat  attained  in  them  X^^"^"^^^*^^ 
is  ver>-  grea t .  ,  - : .  -r-q"  i^^^—    ^^^— r^ — 

In  the  illustration  the  figures  arc  re-      jL?f^:]J  ^^^^  V*  ■ . '  ly  € 
spectively,  — 

A  MH'tion  on  line  C  D. 

An  eb'vation. 

A  plan  at  top  of  fire-holes  at  level  A  B. 


■t 


BRICKLIYEB'S  HAHHEIi. 


iniing  brick-kilni  for  the  purpose  of  JistriUut- 
e  heat  from  the  hotter  portioiia  to  parts  whiTc 


J  tmplofed  in  athi^r  itMtionii  of  the  coui^iound 

ik'biy-flr's  Harn'mer.  (Brkilui/ing.)  A 
tyiitg  B  hammer-litwt  and  a  slinrpeiiej  pcen, 
r  m  ue  for  tlreming  brii^ka  t«  Kliaiix, 

Brlckaay-ei'g 

««•  «fJ-  Hoist    A  u'ilinli 

atid  tHcklu  far  lift- 
ing britks  and 
niortiir  in  buUd- 
ing. 

Brioklay-ing. 
Thi!  iiiiiilemeiita 
of  thu  brick  Liycr 
aru  n  Irotcel,  for 
up  reading  moitar 
and  breaking 
bricks  irlien  a 
pi«cu  smalh'r  lluin 
a  vfhole  biiok  ia 
n^uirvtt ;  a  haiiv- 
mer,  fur  nuikiiig 
DpeiiingH  in  the 
brick-tt'orkandfor 
Jriving  or  divid- 
in);  bricks,  for 
H'hicll  pniiKiscs 
one  Biidis  foniii-d 

baiiunt^r,  iind  ttiv 
othi'V  ia  broad  ami 
ftiitteneil,  Bonii!- 
n-hiit    aftrr    the 


iving 


longitndi  II  al  ojieii - 
ing  dun'n  ilx  mill- 
dk'  and  n  i>Iunniu't 

led  from  its  unper  end,  for  carrying  walls 

pendicnlarly  ;  the  Urr.l,  consintini;  of  a  long 

ita]  arm,  having  a  perpendicular  bmncli  cav- 

,  Tertical  ann  from  wliich  a  plnniniet  is  bus- 

. ;  ■  large  a/nare,  for  laying  out  tUv  sideu  of  ■ 

ig  at  right  angles  ; 

iinully  five  or  len 

>ng>  for   measuring 

i;  a>nipajHE>,fortruV' 

arches  and  vanlts , 
and  line-piiw,    for 

J  the  courses  Ktraighl 

tl  as  the  work  pro- 

;  and  a  hod,  for  car- 

>iickt  and  mortar  to 

kiarel'aid 

to  break  joints,  and 
rrangement  with  re- 
I  eaclJ  other  consti- 
ffhat  ia   called    the 

Imidetiseof  iiiEng- 
ad  America, 

oU   Eitglith, 
\, — thofonne 
Ijcing    much 
nly  employed  than 
«r.     See  Bunu. 


BRICK-UACHINE. 


See  IIasun'b  and  BjtJCKb&rKR'K  Tools,  etc. 

Briek-ma-ohlna'.  Bricks  have  been  niade  by 
mBthinery  for  many  years.  SomK  of  tlie  early  United 
States  patents,  of  which  the  record  was  unfortunately 
buined  in  1836,  are  dated  1782,  1793,  1800,  1802, 
IHUS,  1807,  and  >  tolerably  constant  stream  bas 
followed  them.  About  122  patents  were  granted  in 
the  UniU'd  States  previous  to  June,  ISM,  for  brick 
and  tite  machines,  and  more  than  500  patents  have 
since  that  time  been  gi'antcd  far  brick -machines. 
The  number  is  rapidly  increoaing.  In  England, 
prolmbly  over  half  that  number  are  on  record  for 
making  brick. 

It  will  be  impossible  in  the  space  which  can  be 
devoted  to  that  subjiict  to  do  more  th.iri  present  a 
few  examples  of  the  dilferent  foinna  which  have  been 
brought  lorward.  This  will  show  tlie  dirvction  of 
invention  in  this  line,  and  will  suggest  to  the  reader 
the  vasious  modes  of  forming  a  rectangular  block  of 
plastic  clay.  These  arc  the  terms  of  the  pixiblem. 
As  usual,  where  important  interests  are  at  stake, 
the  ivsoiution  bos  called  a  diversity  of  machines 

Brick  ■machines  are  of  several  classes. 

Class  I.  Those  in  which  a  slab  of  clay  exiidei 
fi'om  tlie  nug-niill,  and  is  cut  up  into  IruKths  which 
funn  bridfs.  The  cutter  is  a  wii-c  or  knife,  and 
either  travels  with  the  slab  while  cutting,  or  niovaa 
in  an  ablii[ue  ]iBth,  so  as  to  make  a  siiuait:  transvene 
cut  across  the  moving  slab. 

Ciiaubeiilain's  English  machine  ia  in  principle 
as  follows :  — 

The  cLiy  is  fi^l  into  a  png-mill  placed  horizontally, 
which  wurics  and  inixea  it,  and  tlien  forces  it  tlirou^ 
a  iiiouth-irirce  or  die  of  about  03  siiuare  inches,  or 
about  half  an  Indi  deeper  and  half  an  inch  longer 
than  is  required  for  the  brick,  of  a  foini  similar  to 
a  brick  on  edge,  but  with  comers  well  rounded  off, 
each  comer  forming  a  quarter  of  a  3-ineh  cli'cle  ;  for 
clay  will  pass  ainoothly  through  an  aperture  thus 
formed,  but  not  jHiHt  a  sharji  angle.  Alter  the  clay 
has  escaped  from  the  mill,  it  is  seizi>d  by  four  rollers 
coviTcd  with  apunnis  fabric  (moleskin),  dnveuata 
like  surface-speed  from  connection  with  the  jHig-milL 

These  I'ollcra  are  two  hoiizontal  and  two  vertical 
ones,  having  a  space  of  45  inches  between  them. 
They  take  this  larger  stream  of  rough  clay,  and  {ireis 
or  roll  it  into  a  squared  block  of  tlie  exact  size  and 
shape  of  a  brick  edgcwayo,  with  shar^i  edges,  —  for 
the  clay  has  no  fiiction,  ^  being  drawn  through  by 


Fig.  BUS. 


UKK-K-MACIltyE.  3 

llip  lollrni,  iiiHliuil  iif  funiuK  ilnrlf  Ihraugh,  nnd  U 
d«IiriTr4  Id  i>tw  uiilir»kru  ktmDi.  The  rollers  in 
thi*  UHcliuie  jK-rbnu  Oi'  riirtrtiiniB  uf  tlir  itii-  in  ouc 
clui  of  uuirhinriy,  and  iiT  tUr  nmld  in  tliu  ut)iiT. 
Thrf  an!,  ia  liict,  a  Aie  Willi  rututiii^  aiiriii-n.  ity 
hatifcinx  a  aiTi"-"  of  luaiidn-U  or  i:oim  ln'twn-n  iluw 
nillvns  or  l>y  iiicivlr  ■'liatij.-tiig  tliir  ■iKHitli-jiitH^i',  liul- 
low  ami  [rrfoniteil  Inii'k*  may  lir  tliaili'  witliuut  any 
■Iti-nitiiiii  in  Ibp  nurhinrry.  Tlir  iilali  ii  lut  u]i iuto 
biii:k«  liv  irmiiKViTM-ly-iuuTinit  kiiivi-t  or  wirra. 

In  thV  brkk-liiachilii-  ¥ig.  WKt  tbr  trui|iPriDK- 
ehuulwr,  iiu]irlliii^-iii-ivw,  BiHlforiiiin^-iliv  aiv  in  Ihv 
uuie  humunUl  liiu:,  uid  of  a  mumI  ihaja',  the  fnnn- 


4  BRICK-MACHIITK. 

inff-ilii-  1»infr  at  tlie  apcz  ;  the  clay  la  twifiiiritt 
hu|i|vr  oti  ibc  cylindrical  [nrtioa,  worfiii  W  ^ 
Imttrm.  und  driivetvd  to  Um  Krew  whirk  wi^ri 
the  I'lid  or  ihi-  nmr  ahaTE,  and  with  ajpidl^fr 
. '^■uiI>K  d>-plh  of  thnad  termiiiatM  bcfif*  tl  mte 
thcdir,  I    III  il     III    ilij  Imii  III  I  Pilii^. 

I  till-  wallo  uf  the  MrrewH^hambrr  an  raoghaMlk 

I  ]>n'wut  the  rpvulutiun  of  tlir  clay. 

I     Th( 


rhr  clay  i*  ilrliveml  u|ioD  an  « 

'■■  .-h  it  i«  i-arried  to  a  kuife  »— •'" 

dy-wlml,  whii-li,  bring  « 

IHiwiT,  Dukm  it)  culii  at  rrgular  i 

ttBVcnuuK  ntdna  of  vluy  ;  tb«  latter  i«  • 


U^iito^^,, 


^^frrffff 


the  point  of  im|tiet 
uiidvnivulh,  whK'li  ' 


of  thf  knife  hi 


life  hy  a 
ith  the 


i>  frame  j  thi-  i-lav  inssrs  fmm  the  png-miU   into  taaU^  k 
nd  the  I  which  it  la  iircniinl,  and  from  which  tk  _JU 
btivk  il  litKbarged. 
Thia  rlaM  hai  dx  varitCa :  — 

Thoae  in   whldl  ^  ^k 


an  the  ujiwr  nirftoe  at  a  BallHrtiri 

ilrinftinBlKiriionUl  flaa^thaaril* 

being  litought  mcecMTcl/  Uo*  Ibi  mf 

,  mill,  by  wtii(;h  they  are  cfaufpi.  Tb 


-j-j-jr-r^,r:jvtfm,jj  prnwinx  and  ili 

y-Zr  ditf-reiil  tnailiinea. 

■*^'^  "'  '  FiK-  Bl I  tliowa an  Ea^U        'I   _rf 


brii<k  M  it  i>  rut  olT  rf^ta  upon  anothi^r  apron, 
trav.-r>itis  rL->l<-r  th.iii  Ihi'  luniier, mmii  luakrs 
tetval  l"'tw<H-ntbi'l>ri-:k», 

In  FiK.  fl"  ■lo'  'I'V  '^  fotixd  froni  tbe 
B  by  the  pinion,  whii'h  it 
driiran  by  a  u-rrw  and 
bavi>|.)^rinii.  It 
through  a  lliroat  or  dii>, 
whou'  oiH-iiini;  ailniilii  a 
wide  alah  of  iliy  A,  to  l» 
■ulHnitletlllT  out  Up  bv 
two  !ieTu-4  tdlinivr*.  wli  ii;n 
dividi-  it  loiiiEituilinally 
and  tTMi-vervdv.  /  m 
oni-orthi'knir.-<,.>f  which 
then-  an-  iirvi-r.d  nil  th« 
Mine  nhaft ;  ihi'V  an-  dis- 
niarl  the  feiiuth  of 
iti-l  divid--  the 
ijab  into  riblmns  binKllu- 
diliallv.  ./yiin-aw-rim 
.ifkniv™wbi,h  . 
on  a  nijiidifl  wh-w  U-ar- 


binis  il  ito  I  'rii'ki.  t  If  k  n  i  vi': 
J  Mnf,  di'lant  ainiTt  thi 
wi<lth<.fAln.-k.   Th<'l« 


clay  is  tenijKred  and  niixnl,  and  U  i 
'  '     >  the  molds  h,  which  an 
.'ulviug  table.     A*  tUi 


Kt^ti*  ^irt-U^kimlfitm  Vtt^ 


BRICK-UACKINE. 


BRICK-MACHINK 


pubnud 
UMd  phii 


e  molds  nacend  mi 
1  phne,  and   cniduiilly  lift 

brkka  e  out  of  Uie  nioldti  b, 
nc«  tbey  an  taken  from  thu 
hine  bjr  a  boy  ami  placed  on  an 
m  lund  d,  wliinh  carries  thu 
k«  direct  to  the  hiu;ktr. 
he  ipeed  of  the  hcvbimI  pnrta  of 
inavhine  is  ;io  nirangvil  that  the 
kUonaafpiigging.  molding,  mid 
retiUK  ptoco.ll  BUiiultaneously 
ue  onier,  the  whok  lieiiig  drivi'U 
.  ateuD'Cngine  of  about  S-horse 
er,  which,  at  the  oi-diimry  rate 
oricin^  will  make  12,000  briuka 

dsji  or,   with   tj'horsu  power, 

1 1G,000  to  18,000. 

ig.  91S  in  an  Amcriisan  form  of 

k-machiiii',  of  the  xame  clasa  and 

cty  as  the  lout. 

he  pug-mill  shaft  has  a  serii's  of  obliiine  ar 

at  the  foot  has  ii  pressing  spiral  which  forces 
pend  day  into  thu  mohb  of  the  horizontally 


is  pressed  1>y  the  npplication  of  exterior  or  interior 
force,  or  both,  and  the  molded  bricks  are  dlsohnrged 
by  pi.itoti-foUowcrs ;  in  most  cases  operated  by  cams 

pie  (Fig.  918)  the  polvcriwd  clay 
pnsaea  from  the  hi>pper   /"  '   "     ''  ''"  "'   "" 

pi'riphm- of  tlic  wheid  brio 

the  molds  by  tlic  perforated  po'ssiitf;  nurrocN  of  tlw 
op]Kitiite  irhevl  D,  Ah  rai.'Ii  of  these  pressing  aar- 
fiLces  comus  iii  contict  with  tlie  clay,  it  is  also 
broiidit  ill  foiitaet  with  the  tninlc  u  and  pipe  o, 
whiiTi  li'ad  to  an  oir-pmiip.  Tlieuiria  thus  exhaust* 
ed  from  the  clay  uliile  the  latter  is  under  pressnre. 

tig.  914. 


Tlie  depi'esaion?  m  between  the  perforated  preaanre- 

siirfaces  of  tlie  wheel  D  receive  suiktHiioiis  clay,  and 

alto  recelTe  the  teeth  h  of  the  mold-wheel,  and  thu« 

'    meeting  of  the  molds  and  pren> 

The  machine  (Fie.  91*)  has  an  upright  holle» 
cylinder,  through  which  pas-wa  a  vertical  shaft.  To 
thia  sliatt  there  arc  si-ciinnl  spiml  flanges  <:  and  knives 
i,  the  lattiT  l>eiii»  iiltnihiil  tn  tlie  Khnfc  honzoiitally 
in  }<aii^.  To  tin-  inner  side  of  Ilie  ryliilder  there  are 
seeured  horizontal  knivifoi,  havtiiiinmilial  position. 
il  I  Below  tlie  upright  cylinder  in  n  tiox  /,  iu  which  is 
placed  a  horizontal  seivw)/,  wlii«h  iwtiveya  the  clay  to 
Those  in  which  the  molili  nre  oii  the  |  the  molds,  the  ahafl  of  the  said  tuirew  being  connect- 
Fheiy  of  B  wheel,  and  receive  their  cbarRe  from  eillothe-verticaUlmftbylM-vel-Bearsui.  In  thernir 
r-DiuI  or  hopper  above.     The  chiy  in  the  mold  !  end  of  the  box  which  contains  the  screw  is  mounted 


n  incl  n  s,     1  ch  1  ft  the  fulh 
iaige  thebrick  f 


e'tEe"b 


i{]IK-K-M.u:lIlNK. 


IIIttrK-UACHISB. 


|ii'rfi>r4tnl  with  ni-Mnsular  ojirii-  ^■''^^""'"N. 

I'w-h  ni'itU  \w\a^  |.iiivii|nl  uitli  a  V  't  \    ^Z*7 

|-Ulua  »t  j'luiijjrr.     Ill  till-  I'lW'T  \  I  '  r.^'^r 

iHrt  14  thi-lwx,  nii<l  iusi  ill  tli,.  \        \  /-''y 

«Ii.*l.Ml.)    to    M.,.-.th«ll.l.-..lll-  *  IPS''     >,V\     ^      )  I 

iw-t  the  lUy  «t  til.-  Mirfj.-™  iif  J  \_  _ —      '-> — A it 

the  OHiItU      An  the  UtIT  rulin:  T 

t..  tli.-ir  limr^t  i-.sili<,n,  tl..-  f..|.  1 ______ -_— 


the  OHiItU    'An  the  Utl< 
» tli.-ir  l.mr«t  i-silion.  tl><>  fot' 
Hiwrrx  an-  liuivnl  auil  rh^t  tbu 
bri.'k». 

Vbt.  n  :  TluN-  in  wlij.h  two  wIki-I*  .ire  ]>r<>virlnl 
with  |im|ilii>iiil  iiKiliU  wliM'li  urn  i-IuivkiiI  with  I'Uy 
rriitii  H  )ii<|ii>i-r  al'ivr,  aiul  in  uliii'li  ihv  (in-wuiv  U 
ihfivnl  in  nhoti'  ur  in  {wit  rnim  tlii^  iiintHi't  nt  tliv 
|irri)ib<rir> oT tlnwh-vU with iiuti .•Ihrr.  IH tliin va- 
rietj  aiid  elau  is  Fij;.  I»15.   Tin-  vumigutul  fn-O-rull- 


m. 


tiA  n- 


emJJ-  in  till.  Ii"i.i»r.lriv.-  .1.      .  ,.    

rnri^iH  thr  iiiiilih  ill  til''  ]>'H|>li<'rii'iur  tlir  iimtactiiiR    ninu  tu  im: 

rylin-lrn.     On  llii-  faii'-  iT  llii' 

Mlili'yliiiilpTsan'nllt'niati'iiuiMii 

anil  H|«i'i-H,  tlif  Litlrr  rorniini; 

jiniuiiir-tiiirfiui.*  fur  iln-  I'luy  in 

thr  ni'iM'' Iif  till'  I'lii'E-iti'  >'>1in- 

Arr.      Tlir  .-yliiiair-  an-  .^-im. 

tcr|iaTt>  (if  f*li  "lliiT  jiiil  11(1' 

-     -    -'  l,,j„^     f^.llVll     ■ 


i.->t  |io>iitiiin  in  its  nrolution,  thr  (bllow«r  b  falktf 
nilvaiu'iil  Hiul  iliK'liarKP*  the  moldnl  bcM  an  la  lb 
iifT'l-'iirini.'  i<i'riiii  .V.  This  ilni-ri)itwa  of  (he  »eum 
in  iini-  tiuilil  IN  tmp  of  I'ai-h  inoli)  m  neb  of  Ik  ^ 

inilrn.   Itj  i   iTiJi  iii|.  Til  I in[iii  MJiin.  iiiiiM 

|>hiiiKi-Ri  iir<-  ailvaiiiiNl,  nftrr  jiasiinft  the  diTiur  It 

aii'l ituiki' a ).-rliiniti.iii in  tlir  briik i>hii-h i>  retui^ 
HI-  till'  |ilniip'i'  ii  ii'it  r>'tra<-tr<l  until  after  Ibc  ini 
li.i'>  iMwiil  till-  Inst  iwintof  iimiiHirc. 

Var.  4  :  MurhiiK-s  in  vliiih  a  apnea  oT  mtlh 
a^-  linki-il  t<>|{i-lhrr  tu  fomi  ao  cnillcai  mfa^  m 
an-  iilac'iil  on  un  •lullraa  1»lt  or  track,  aad  m 
luawd  In-iii'ath  thr  cliarKKT,  from  vbcBoa  tktf  |M 

Fitc.  tili;  is  an  illuolratinn  of  ihia  nricty.  Hi 
I'lay  luBM-M  rruin  tlir  hu|<)H-r  a  into  the  bwUb  >  ^ 
aiul  i>  iin-sMil  therrinto  *a  tliry  ran  beneatk  Ai 
l>irKHiin'-r.11or  f.  TIh-  ri>]1<nr«T  at  tha  bottaa  rf 
rai-h  iiiolil  IH  rnimil  liy  tlir  i-oiitact  of  it«  carriap  vU 
tlii>  rolli-r  d  U'iK'ntii  thp  track.  The  effact  ia  !■  f» 
I  tiallv  rriiiovt!  tliL'  )>rii-k  rmm  it*  luoli)  awl  eifaNJI 
tixl'if  iin-nHiin-ofahnMiidruller*.  It  iheaji^ 
I  under  a  miMHitliiiiK-liloi-k  g,  aflra  which  U>afilliP» 
I  rurrinRi'  ['liniln  nn  inrliiiHl  iJanf  A,  which  dnrtl 
:  the  brii-k  fnmi  thi-  ni'ilil.  iV  inolila  an  i  iial^rf 
in  a  sli'liiiji  fniiiii-  wliicli  niiin  liitieath  the  pi|-a4 
nti<l.  aftir  iliNhantinc  t]«!  Iiricki,  iptnnw  CMfV  M 

'•I'.  In  Fi;;.  DIT  tin-  molilis  in  an  mHlrw  chaia,  ihfi 

Inp'lli'T  unit  ninniiif;  ovrr  two  iprockrt-wbad^  ^ 

Ihi'  I'lav,  whi'Ii    |>n>vi(l<i1  Willi  iiir>val>Ii-  Uttonia,  which  an  t^d 

'-'-•-'-  I'lita  uf  the  bmU,  and  ah*  ii 


.1-.|rl.«lV|..     I.-II 

«rt(..'r  «.  .1.   f. 


.■..rm.iMn.h-ii.v.  Ki-i .1 1.»    ^1  -,j^ iTrrrnT^rrtnr 

it«  H-i r  r.iH.,w,-r.  uhirli  U  Ht      '      1 1  "^     I  P^  M  P 

nioi.-.lhi.li.iUvWnmt^i.'twiih  .      I'J      I-   I     . 

a  .'am  <ai  tin-  iiiain-iJian  »f  its  ^- 1|  Oy...     ,.  .^                      j  > 

.'vliiiilrr.     A,  "■■n  lu  tin-  nw.lU  i                           "  '—  - 


nip-  of  111''  •liriditii; 

i.I.Hk.  thr  ..nn  .-.■ii.Tii.n.'.'N  t.> 

Ihni^t  out  lli"f.>ll.<H"r  un.t  n- 
.lii.-th>')'ri.'ktniisiii:i[l.'r<-,m). 

i.ruVlIrr  Tlii-  iriv.'s  ili.-  mth.t 
f.i.-.'  .if  til-  bii.k  i>  ....,.;..-.■ 
(.■ini.  l<nlili-^l'iv^,'iitlrl<n.iii:lit 
.iK-ilN-t  ..n.. ..(  til.-  r...'.'t.  ..f  till' 
lirx,.-:..n  .1  r..|I.  r  V.  »hi.  Ii  i-  «■  (.-■^in-.l  s 
>utlV.- 1"  til-  i>i--niiiip"  iJ  ill.'  iiii'M  ill 
.I.r  in  su.'i.->.>i..ii.     Wlii'ii  till-  oiolil  i. 


IHMiii  A/i  Brit^.MvMim 


fim-Fnt  lt« '  {•irrr  th.'  l<rii-k  onl  nf  thr  mold  at  the  jtm 
ic-n  .ylin-  .r  i.  thr  |ni);-mill,  anil  t  llw  chamber  Ihim 
LI  tliv  luw-    clay  in  I'j.vtnl  by  llic  uhIi(|De  ami  c,  id 


nRirK-MAf-IIIKK. 


linii-K-MAniiNI^L 


■•Ua  la  Ihr  luin  /(  w  llirT  |iiim  in  Inm  h-  l»t-^  thi-  latr  i-f  |in».v,-  <•!  til-  '  Uv.    Tlir  li^trni  '  C 

thtlhpvt  in  ih'  Ixltoiii  •'•r  -tuiiilirr  A.     Ah  •Irivi'  ilir  i  Uy  into  tin-  ninMn  lirui'aili,  ulii-b  an- 

U  faxM  i)iii  i-iinl,  tl  m'pivr.  ixi-viir-  rrmii  iiilrmiillliiKlv  vivin- »l  I'lr  a  iJi<litift-l>l>*-k,  «)ii<'h  in 

nrtmiiiiUtth  i>i>-iatiuK  iJiiiii^r  rid.u'lml (•■  tlu-  iviiiirix'atnl  tiv  ■  |<ili(uii  mul  iraiik  ilcrivinfc  lliiit 

r   /.  uiJ    nhnttlv   ■fl'-t   I)..'   ii...M-)»tl<.iii   J   i'  ti»li<ai  fiotii  tli<-  Klufl  Ul'W. 

)>Ta>p4r<.t  Ibr  iliKlMiiniiii-HliM'l  L.  «lii.  H  III  Til-.   »!<•  rli-  •-■-iiiK'-'vliti'liT  iif  tin-  liiiK-iiiill 

tt-  tn-  h.  i..  T.  Ill.if'.l.  t»  rxtm^-  III.-  I.U.I.-  IH  M  I..  vi.V. 

r.  5  :    Ma-'hinn  in  nl.i.  1i  tli.-  rLiy  i.  tiH.!.!.-.!  M-rtimi  l.ii.K i,^v-ii  1<i  lli-  <li.iti  .-.  il..-  ■n.iik.  aii.l 

rmwntf.D  -t  iI."  iiu.  I.^i..' '  I  ii;   Vl>i  iw-'r'.}'  -i.  x'lil  I.  ll."  tih>I<I>  urr  i.U.'.'l  ^  tin- i'".|>U  an- lliii^ 

TtK.lai  |<a».riubill.-'li'i.|*^r /'  iiitul..<(    II 1  on  thr  


.1      wi.U»iin^.v..ll.vll..;   ■-••■'    K  ..r..l   ll,. 
1-.  ,C  iJui.'rf^T'  •-.!.  V  „.|-.  ll'  „„■  .],.'i.  11  'hi 

••4  ...„,.i.'»,'.  tiL- .  1.,%  II,  ,..--,i  M.    a. 

,.   «kk  b   t'irii'!'-    :!'■'    m..ii f   tl..-    <w.il 


r.  ttvn 


I-  |.'.iii 


1  ih*  f!'i'..-t  .\.  hIii  ],  1......1.-  i)..'  l-nk  A>ti->li..<ii<l  !iT  ...ll  r>v..I<iii..ii..rt)>.' .Wrt  roitrnn 

thr  n  :  1.  to  )'  •».  {.;  I1..111  III.'  t.iM.'  U  U.-    -i  i.h.M t..M.'  i.  i>;i.  .1  -irl.  .  I..v  ffm  tli' 

r.  «.     M.'l,.i.'.'.i.  »l,i'l,  il.-'i....:.i.«f  1- il.-  I.- r-i.l'i. -.11. 1.111-1  111- .1i..ui.(;  >-'"■!- '"11.1  f.  ttmi 

■'ir/":" " ' 


»!>!l-  ■'.*^  1-  1..1V.  i   >ii.<l   f..r.-l   ..1.1   ..f    ..ii.i   /-■.  ...1.   |.].U.-  tl. i-iv  ii...l.l.  .. 

r.>..:MiV    -|.iV-.l   Hi..-!-  -'.  .<i..l     iii'l<iilli.li..»  lli-l.ll.'lii...M..  fp.(ii   111.' 


\  (I..' 

Tll.'iaj.l-..<.    ll.r    .I.lft     il>    I).-    I'M-., Mil  mi,  .11.1 

H.-r  ...n.-.|..ii.1ii,.-  t..  i\i.  ,-.li..n  -f  tl.-  in-Lk 
Hl.i.-I,  iin-  |..-.i  I-1..U  1.V  111.- i..!-ti„.ll-i.t  ti,..Ii..i. 
.1.  MTiL-l,  Tlip  Hi...  1  /;  I.,.-.  1.1,..1.  .  »l.r  1.  -  .ui-  III.. 
-Uv  ri.Hi.  1).-  i>.>L'»>i:i  ll.-.r.  Til.-  .iii.i.|-ii>.iit..n' 
>-i;>|.n  K  K.  .v-,-\  .irt--l  i.'ii.ir.|".  i-m-.v.-  tlir  •ti- 
■■.-iltii..ii.  .1.1    11.41.  tl.-   I1...1.I..     Tl.-   Ultrr  ar*  f. 

M.-.1..I  I.V  tl tr  I...1.1..  »i,-i  tl.-  ...Ill-Ill..  .|iiRit>^ 

.l|..|>l)»'tl-.|-f    ll,.    -IrMI..',.'!-..!!..! 

<'!.>«  Ill      Tl -  ill  »)...).  .I.t  in  a  ii.aTlyl>T 

»l,..|.   It    i.   .Ii~  ),,.r...  .1   ..1t.t   iiiiiK   a   ,.rv«NTr. 

«l.i.'li  .  ..II-  .  tl,.  t-tii.>iiiii.^-  ii...i.tiii-  1..  r..nii  ■  > I 

,  .rf .■..ll— i..ii  l.ti«..ti  tt»-  lurti.W 

~r  TIk  fim.  Iv i  ll..'-  III.I.  hill-  r.'f.  r  I..  tiKani  r.w 

IJ rvti-iiir  |.i.^<ui-  .I1..1  tlw  .  »Tr...  ti-.n  .t  tl.-  air  ahi'-li 
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wbpl  lifcf!  tlfr  i-iktdu-niacliiiicii  of  rlawi  II.,  Var.  5. 
Fur  thH  puriajMt  mi  MilajiUtiun  vT  tli<-  livlniiilii-  (mw 
i*  «i|iFcimllv  ii|>|ili<-4lilr  ali'l  in  iti  Uiv.  ftrickii  aiv  alao 
ihoiIp  (if  ilrinl  mill  iHilviTiA-il  i-Uy,  iiiixnl  witli  a  'lui' 
|itiiiBirti<iii  uf  Hinl  aiL<l  jn-rliapa  liuic.  ami  iiirdilitl 
uivlrr  hvilnulii-  )iri-«hun>. 

Biio&-mold.    A  lulu  ill  whi-lt  i-Uy  tm  liriiikii  U    liKi-k  for  tin- 
woIiIhI  iubi  oliiiir-.     Th-  iu)<i>>'H  uf  III-  Oririit 
I'lriit  aail  niinlMii,  iui<l  of  thi-  Wi-nd'rii  ])Uiii'<,arr  i 
liy  nlUutt  *llh  >'Iuy  a  fi>ur-»i>l<il  \mx,  ]>miiii 
ilimii  nmiiartlv,  mid  vuttiiiK  "ir.llK   niiia'rrtiiuiii 
i-Uj  cTrnly  wiib  tlir  <^lgf  «t  llx-  Urn.     Th--  \mx  i»    a«-l  >.l«'l  w.,rk.' 
luniully  ili^tlriili'  i.f  tiji  utiil  l«ittii;ii,  li-'->  u\min  ii  l-oanl         A  briek-iwj-jiiiQ  wall 
wbili- l>HiiK  tilli-^l,  uid,  nlivii  liltiil,  li-jvi-n  tlw  briik  ' 
iuiwMli<.iil<.  <lrv. 

Hrink-]i...l<U  ii'uiv  Ik'  Hiu-I  willi  iron  nt  It4W(  fmm 
wl>i.'h  til.-  iiH.I.I-.l  i.ri<.'k  *Ufs  tiion-  rrulily  tliaii  U  cIup.h 
rnmi  itiHi-1.  Till'  miikI  in  thr'  lUy  *'-^t*  niray  tlu- 
Mirfaiv  viry  fait,  niWiriaHy  wIk'u  liiinl  willi  liraM. 
It  is  HiniPtiiniii  iiliiIk  <if  hhii'l-iitin  in  fmir  iiu-i-ci, 
liwtnl  i<>)^-:h-r  at  thi^  aiiRlps,  ami  Htmif^llifiii.'U 
with  WixhI  at  lL<-  Kirl-H  ciilv,  Tlir  Imttimi  of  tin- 
nwlil  14  •Irtu-linl,  ami  f'lnii-i  wliat  ia  lall'il  tli<'  Miifk- 
kxinJ  b.     Tliv  lattrr  i.h  a  {ui-ci:  uf  wouil  iilatvJ  with 


ri(.  uiL 


ojion  the  KTDuiid  to  dry.  ^  ia  a  Buld  tt  wmk  Hnl 
with  glaiu/. 

r/  n-jirrxrnti  ]iart  of  ■  chain  </  Boldt  m  faal  ii 
MHiir  kind*  of  brick -Riaclunni 

il  it  a  mull)  whivh  haa  an  adTaiieinii  futaavM  * 
thrve  ]HiiK'b«a  dnigticd  to  nwkp  owsiap  km  At 
'  '  '  '  hr  nmn'  nvdy  nit  of  tfac  air.  Cal  Ii 
n-]irt»iHij  brick -nuiohiuM,  which  garc  agitatfa*- 
—  -"  - '  ']if ratiou,  or  act  with  a 

r  {lartition  ii  om  ia  rtkk 


thr  KpoLP*  WtwM'n  thctinibctsoriMatliMHtflri 
ui>  with  hri.'k  laid  ill  mortar.  In  a  ^ri&w^f^ 
{•anilioiillii-uoKkliinrttoMarrcallml  MOffUf^^ 

Brick-preaa.    Sm  BRin-iiarHIVK. 

Biick-trim'mer.     ^BaiUi^a.)    A.WckaA 
ahiittiiiK  ii|<»ii  tlir  wooden  trimDier 
of  a  fiTi'[ilac<',  to  |^rd  aKainat  Uw 

Biick-tniok.   One  with  wide  tim  to 


y  J7,.  r  w 


Hat  mirfa'-e  of  th-  brick-jud  !■ 
»<ii  111''  liu.'k  U  Ih^  kiln. 
Brlck-ivoTk.    |/frufAigri*f.)    ' 

...f  th-  i-i..-.' .-.  «l,i.l,  i.p.j,..(-iil..v,-  ili.-pT;.'riil       111,-  f...i  ..f  Lrilk-work  (1)  farickt 

■urfan- "f  rlw M.» k-lM.inl  '.,  17  l.ri.ks. 

.4  H  an-  t)ir  .  .Tri'ij-iidiii^t  t>iin>  ..f  <m  '.^liIl,l^y        One  f.-t  xiifrflojal  at  Flfoiik 

nmld,  tlw-  iii'i-T  f'nir— id"!  |»rli'>n  .(  r->tiiiK  iiin'ii  liriiki. 

tU-  hwiT  iHiTliim  /r whilt-  Irimr  l>ll"<1'     K  U a fniin-        t Mio  I'libii'  f.>i(  cnmiiriw*  ISS  hcMs.  ■ 

•iiiilHiiiiiiit  a  iiiuidiiT  i>f  •lii'i!>b>ii  hiiinK  iniendnl  tn  uf  mdiI,  or  MS  jMtmda  of  eky,  or  I 

1»  i.1iii]vil  intii  \»*x  It,  ti>  niiilil  fiw  loii'kii  nt  iilii'i-.  cimiiiuin  rarth. 
•"      '              '  ■      ,  Lriiih'  liftnl,  ll■nv<^  the  hritks        Oiii-  gnst  ton  wei^t  |%1M  pOM 


1-  -lijl- 

Th-'  fru 
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8S0  bricki,  or  23^  cubic  feet  of  sand,  or  17^  of  clay, 
or  18  of  earth. 

One  cubic  foot  of  brick -work  weighs  120  pounds ; 
1  rod  of  fresh  brick- work  (11^  cubic  yards)  weighs 
85,840  pounds. 

Blidf^e.  1.  (Engineering.)  A  structure  erected 
orer  a  water-way,  ravine,  or  road,  for  the  transit  of 
persons,  animals,  or  vehic)|s.    A  viaduct. 

The  only  reference  to  a  bridge  in  the  canonical 
Scriptures  is  an  indirect  one,  in  a  name  referring  to 
the  "bridge  of  the  sons  of  Jacob."  It  is  at  a  place 
northeast  of  the  Sea  of  Galilee,  and  a  bridge  still 
exists  at  the  place. 

The  bridge  erected  by  Nitocris,  across  the  Eupli ra- 
tes at  Babylon,  consisted  of  stone  piers  iiup|K)rting 
I  series  of  wooden  platforms,  which  were  capable  of 
being  withdrawn,  to  prevent  passage  at  night  l>e- 
tween  tlie  portion  of  the  city  on  the  resiwctive  sides 
of  the  river.     (Herodotus,  I.  186.)         • 

The  "huffe  stones  crain])ed  together  by  iron  bars 
and  melted  lead  "  were  probably  in  the  jiiei-s.  We 
may  surmise  that  the  foundations  of  these  were  laid 
while  the  river  was  temi)orarily  diverteil,  or  made  in 
an  artificial  channel  to  which  the  river  was  subse- 
ouently  transferre<l.  Either  plan  was  possible  in 
tnat  countr}',  and  the  former  was  tried,  to  the  cost  of 
the  Babylonians,  by  Cyrus,  many  centuries  after 
Nitocris. 

Ancient  bridges  of  great  magnitude  exist  in  China. 
Tliis  ii^^nious  jwople  constructed  them  of  wood, 
•tone,  chains,  and  ropes,  before  history  commenced 
to  be  written  in  Euroi)e.  The  gi-eat  wall  of  (^hina 
{Van-li-rhaiig,  the  myriad-mile- wall)  was  finished 
about  220  b.  c,  and  has  many  stone  bridges  over  the 
TariouB  streams  which  it  crosses  in  its  coui-se  of  1,250 
miles.  It  puts  into  the  shailc  the  British  wall  of 
Agricola,  w-liich  united  the  Tyne  and  the  Sol  way, 
80  miles  ;  and  the  other  Roman  wall  which  united 
the  Forth  and  Cly<le,  30  miles. 

Tlie  Egyptians  built  no  permanent  bridges  across 
the  Nile,  but  were  familiar  with  framing  trestle- 
work,  and  with  ponton  and  draw  bridges  ;  the  latter 
are  seen  frequently  in  their  paintings  representing 
fortifie<l  towns,  sieges,  etc. 

The  Greeks  had  but  small  rivers,  and  had  no  stone 
bridges  until  after  the  Roman  cciUipiest. 

We  learn  from  the  Gn.M?k  historians  that  bridges 
were  constructed  by  Cyrus  (536  n.  c),  Darius  ^4^0 
1.  c),  Xerxes  (480  b.  c.),  and  Pyrrhus  (280  n.  c). 
£ach  of  these  was  a  military  bridge  .for  a  special  ]>ur- 
pose,  and  had  no  permanent  character.  The  bridge 
of  Cyrus,  over  th»?  Meander,  was  supported  on  boats, 
like  those  which  crossed  the  Bos]diorus  and  the 
Hellespont  under  the  ord«Ts  of  his  successors; 
Xenopnou  states  that  the  bridge  of  Cyrus  had  seven 
boats. 

The  bridge  of  Xerxes  was  500  paces  in  length. 
Ships  were  used  as  {)oiitons  ;  conls  of  ilux  and  biblos 
nnited  them  ;  transverse  lK*ams  were  laid  on  the 
ropes  ;  planks  on  the  beams  ;  soil  on  the  planks  ; 
and  the  armies  crossed  thereon.  Cords  and  posts  at 
the  sides  allbnlcd  some  dfgret^  of  prott-ction. 

How  many  bridges  were  built  by  Pyrrhus  in  his 
expeditions,  historv  does  not  infonn  us  ;  Imt  the 
bridges  in  his  Italian  campaigns,  al»out  280  it.  c, 
orer  the  streams  emptying  into  the  Adriatic,  are 
mentioned  by  the  Gn.M»k  historians. 

The  first  bridge  in  Rome  was  built  a<"ross  the  Ti- 
ber, 621  B.  c,  by  An(ius  Martins,  uniting  tin*  .la- 
niculum  and  Mons  Avcntinus,  an<l  was  nicnioi-able 
for  its  defence  by  Horatius  Codes  against  Lars  lV»r- 
lenna  the  Etruscan,  alxmt  508  b.  c.  ;  also  as  the  spot 
whence  the  body  of  Heliogabalus  was  cast  into  the  | 
Tiber,  a  stone   about  his  neck,  about  a.  d.  218.  , 


It  was  called  the  Pons  Sublicius,  from  its  having 
been  built  upon  stakes,  or  piles.  The  original  bridge 
was  built  alK>ut  the  time  of  Josiah,  king  of  Judah, 
and  a  few  years  previous  to  Nebuchadnezzai'. 

The  Pontus  JSalarius  was  erected  by  Tarquinius 
Priscus,  about  600  B.  c.  It  spanned  the  Teverone, 
and  is  believed  to  have  had  three  arches  of  stone. 
Doubts  have  been  suggested  as  to  the  authenticity 
of  this  account ;  but  it  is  not  sui-prising  when  we  con- 
sider the  Cloaca  Maxima^  constructed  in  the  same 
ivign. 

The  Romans  ap|H*ar  to  have  been  the  first  to  con- 
struct arched  bridges  ;  several  of  which  still  exist  in 
Syria  and  Palestine,  and  are  the  oldest  stone-arch 
bridges  in  existence,  unless  some  of  the  Etruscan 
and  Chinese  bridges  antedate  them. 

The  Pons  Senatorius  was  erected  across  the  Tiber 
by  Caius  Flavins  Scipio,  127  B.  c. 

A  trestle-bridge  on  piles  (a.  Fig.  924)  was  built 
by  Julius  Caesar  across  the  Rhine  al)out  55  D.  c. 
He  left  an  account  of  its  construction,  but  the 
authorities  construct  it  differently  from  the  specifi- 
cation extant.  It  was  founded  upon  piles  driven 
into  the  bed  of  the  river.    The  piles  were  united  by 

Fig.  924. 


-a^-ai- aa4J-^, 


fm  .'.^  hM 


••— ^^«" 


*|i|H  I    " 


JuLius  CcBsar\%  and  7Vq7aii\i  Britlges. 

a  beam,  on  which  were  laid  joists  in  the  direction  of 
the  length  of  the  bridge.  irTK)n  the  joists  were  laid 
hurdles  supporting  the  road-bed.  An  inclined  fen- 
der protected  the  i)iers  up  stream,  and  each  nier  was 
stayed  l>elow  by  a  cluster  of  piles.  It  was  Duilt  in 
ten  days. 

A  magnificent  bridge  with  four  stone  arches  was 
built  ]>y  Augustus  near  Narni,  on  the  road  from 
Rome  to  lion-tto.  Th(?  arches  were  resj^ectively  75, 
135,  114,  and  142  feet  span.     One  arch  remains. 

The  bridge  of  Tmjan  (/>,  Fig.  924),  whi(;h  crossed 
the  Danube,  was  one  of  the  greatest  engineering 
works  of  antiquity.  It  was  const^uctl^d  of  timber 
resting  upon  stone  pit;rs.  Eiich  span  consiste<l  of 
tliree  rows  of  coiuu-ntric  arches,  united  by  binding- 
])ie:.'e.s  fonned  upon  ea(di  division  ;  these  abutted  upon 
timlxM-s  radiating  with  the  curve,  whi<'h  were  fmmed 
into  heads  and  sills,  again  strengthened  by  braces 
and  struts  ;  the  joists  which  carried  the  floor  trav- 
ersed the  bridge,  and  rested  uixin  strong  jdates  laid 
upon  the  timber  arclies. 

ApoUodorus  was  the  architect,  A.  P.  105.  The 
bridge  was  4,770  feet  long.  The  foumlation  was 
made  by  sinking  larj^e  Iwirges  filltHl  with  stones, 
lime,  and  sand,  and  filling  in  the  interstices  with 
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lk,i;^'N  of  niiiijliir  nut*  rial.     On  tlirsc  i]w  pifrs  w<'n'  «-st  uiulcrukiiif;  iu  the  HUii|Nfiu»ion  line;  invIt  III 

luiilt.      'I'hf  tii-iil;;f   \uii\   'Jo  MMiiii  innlar  aii'lif.s  uf  frrt  ^nsittM*  tliuii  the  iiuw  widmt  s|an,  —  the  mlp 

isu  ffit  Ti  imliri  <'ii:i)i.     Tlifii   %pi-iii^ii^^  uitc  40  at  ('iin-iiinati.     Th«.*  hUfl  tubuUr-Ofch  bridge  rt& 

feet  alHivc  thf  ;;«-iiii.il  hvfl  nf  tlir  rivi-r.     Tin*  jtiriTi  i^tiii:*  i.-t  to  rn>A?>  tlio  MiiMiHtii|i]ii  ill  Uiree  ^«ii^  vhich 

wi'i'f  l.V)  fi'i't  lii^li  alMiVi*  tlwir  tiiuinlatioiis,  rjl  IVft  liuvt*  only  imh*  rival  aiiiuiig  aiX'hir«, — • 

thi«k,   ^ri  fi-rt  :J  iiH  In-"*  wi<l«'.     Thr  bri<l^i'  was  tiO  lniil;;tr  in  Ilullaml. 

Hi-t  ui'lc.  Tlir  )ii;;Ii>*st  briil^i*  ill  tlie  world  ii»  tbr  Voimm 

It  w.iH  ili-^triivtil  by  Iladriaiu  tltf  siiiris«.or  of  Tni-  Viuliirt  on  tbc  Lint.-i  a^  Oixiyu   KAiliiMd,  ia  tti 

Jan,   to  ]in-viiit  tli<*  iin  iii^ion^  of  tin-   lNiili:tiian>.  AinlfM  of  I'l-iu.     It  oni^M-.t  a  niimiitaiti-tunirBt  calM 

iCoiiif  w.i.^  tlii'ii  lN-;:iiMiiii:;  to  asfiuni**  tbf  ili-ffii^iv«'.  tin-  A;;iia  d*'  VtTiii;;a.<«,  in  a  wibl  aiiil  |iit.-turp«|ar  1^ 

Anion;;  till*  otlii-r  Iloni.tn  bi-i'U'fo  uliit-li  yt't  iniiain,  <  ;iiity  1:2,('(mi  fi-<-t  alHiM*  tli>*  Irvrl  uf  tbr  ira.    Tki 

whol«*  or  in  |i.irt.  to  totify  to  tlif  skill  of  tli>-  fn;;i-  '<tru<-tnri'   i-on.sistM   of   four  tb-*  k-ti|4Ui.s  cr  traM% 

nt-rrs  aiiil  rxtitit  our  ailniir.it ion,  hp'  tliosi*  of  Mcrida  tbii'i*  of  wbii-h  an*  llofrt-t  luii^,  aiid  our,  the  ontal 

aihl   All -lilt  11.1,  in  S]*,iin.     Tli**  f<'rin«'r  is  ovrr  tbr  *>i>;iiu  rj.'i  fi-«t  hn\}*.     Tb**  N|iaii}t  rc«t  on  |iii*t»bBiltaC 

(Hiaili.in.t,  :{,'.MMi  flit  loii;;.  aii>l  b.is  f;4  anbi'.v     TIk'  urou;;bt-iron  i-oliiniiiH.     Tb«*  |iifra  are  50  IrK  loniEki; 

lattiT  is  i>Vfr  lb"  Ta;^us.  (i7ii  S|mni.^b  fcft  lon;^,  0  ].*>  b-i-t  wiili*  on  to]i.     TImti.'  Iieinjc  thrrr  l*«'SX  dii 


aniii  o  ;  ro.i<l-U-il  'jo;i  fift  abovi-  tbr  riwr.  total  Ifii^tb  of  tbr  vijulurt  i>  2*7i*  Irct. 

Tbr  brill:;.-*  of  li4»niton  an*  r»l.bnil»Hl  in  bi^tory,  an-    rtsiM-rtivi-ly    14'i    ftfl,  25*2    frt-t,  ui<l  IbT'fttI 

rs|MTi.illy  that  |>>rtion  of  bi<>torv  in  wbicb  wi>  wbo  \i'\'^\\.     r'jmh  \t\*T  consists  uf  12  Iff^s  «ki('Lin|4H 

s|N*;tk  Kn:;lisb  art*  most  intcn-^tiij.     A  wiKMlrii  briil;{«*  form  a  ri'i-tan^lr.      Tbc  If*^)i  an*  cx»ni|iu«rd  of  ■  i^ 

fxistfil  ovfr  th-  Tliani'N  in  a.  ii.  1*7*^.    <bi«'  was  built  iie<«  of  Hrou;;lit-iroii  >ix-M-;niH-nt  roluiuus  in  Imflfci 

of  uiNxl  in  1ol4 ;  otir  by  Tt'ti'r  of  <'ol4-«bnr<-b,  117'>-  of  '2't  ffi-t,   roiin«-«  tionik  iM'in^   niadc    by    caiC-m 

I'J'Mi.  witb  Iioum-^  on  I'.ti-b  ^i<l«-  ronn*'-tisl  by  an'h<-<«  joint-Uixrs  bavin^  ti-iioiiN  on  i*a-h  fiiil  niuninc  iMi 
of  tiniU'r  xibii'b  i-pksimI  tiit*  Atitft.    Tbi.s  was  buniiMl  .  tbr  robimn.     Tbf  cobuniis  buvc  an  rxtrriur  daai^ 

in   July,    1212,    ainl    li.nno   |i-i>onN   |i»ri^b»Hl.     Tbf  t«'r,  iniiudin^  flaii;;t'H,  of  10  iiu'lii*!!. 
buiMiii;;^  Ifin^  on   ti:*'  at   tin-  Surry  fml,  a  ^rfat  '      Tbf  iiiountain-tbain  uill  1«  ciiNiai-il  at  an  ahiti^ 

( Tou<l  ru>br<I  tit  Mf  tbf  fitf,  aiiil  tbf  wind  blrw  tbf  of  ir>,ouo  fi-i*t  by  u  tuniifl  3,(MK)  fii*t  in  Ini||;th.  1W 

burning   Hbin;;lf'>   to  tbf   iiortb   fiid.   li;;btiii;;   tin-  f;rad«-s  aiv  tbf  .st«-«*]N'st  kiuiwii  on  any  oiiiinarj 

buildin^^s  at  tbf  MiddlfSfX  sitlf  oftbf  river.    Ii«'twfiii  way.     Tbr  woikinm  iiii|>loycd  arv  Cholu*  li 

fiff  and  wati-r  tbf  los>  of  lift*  was  dn-adful.     Tin*  tbf  only  op'rativfji  wlio  t-an  I'ndurt*  for  a  H 

brill;:!-  w.i>  i-stiirfd  in  liM'O;  it^ain  (Kirtially  bniniil  )M-riiNl  tin*  i:ir.liftlatni4»Niib»*n-at  tliingmit  r| 
in  1471,  If'i-'t'J,  ami  172.'>.     Tbf  Innw^  wen*  iiulliil        Tbf  Nubjirt,  aftiT  tbi}»  i»H^bt    liijklorical 

down  in  17r>'».     At  wbat  tiiuf  stonr  an-bfs  Wfp*  sub*  ^kftrb,  uill  \n'  i-onsidfntl  under  thi*  tiradiii|^ 

htiTutfil  for  wimkI'Mi  oiNiiis  diH'A  not  a|>|N'ar.     Wlim  natunilly  su^i-st  tbi'iiis«>lvi-s  foundtnl  u|«m  the  ^Or 

tin*  |in">fnt  l<i»mlon  brid;;'-  w:is  built  in  Ivil,  tbf  flm  fi'rfiicf.s  in  nuitfrial,  roiiKtriii'iion,  and  |iUffMHK. 
pibs  i»f  tbf  old  bridj^f  wi-rr  yft   .vmnd,   aftf r  <*»«»<»        .Sf*-  unili-r  tlifir  P'siH*ctivf  b«-a«bi :  — 

\f.ir>  ""*'•  I   .1  •  .       .1  .     •  .        ■  An-bi-iIdNMin  briilgr.  Ijittirf'brblffp. 

In  tbf  twflftb  and  tbirtfi-ntb  rfntuiifs  A.   D.  a  ,.  .  .       i    -i.        *  ■      r  i  .^  i "^ 

vi-rv  usrtul  so.iftv  llouri''bfd   in    r.uroiM-,  ral  nl   tin-  ii         .    i    •  i  .  i  :rw:.  -i^i 

»,  11    .1  r  .1    'i.  -  I      ••     'PI     III-        fi     I  ikiMulf.brnlijf.  Liftiiii;-linilffp. 

*•  IliolbiT'*  of  tbf  Unilp*.        ibf  buildin;;  of  binl;;fs  ,,     «  %    •  i  .  xtnu  «.  t .;! 

....         ,    '^    ,  .     .-     •  ^  I  r>o;it-i'rnI''f.  Miiitar\*'liiiitffr. 

\\,is  .it    lli.il    tinif  ilffiiH'il   an   ait   of   lUitv,  and   Wf  t,        .  :.   fi    :  i  .  %i:ii  *   «    i  «:7 

.   ..   ,,  ..1.1       .•  1  •  i     ■      .1  IJowstiin;;  Imdiri".  Millstone-bniue. 

njU'«*    bijlilv    iv^iM-.  t    that    dfVotKiM    win.  Ii,   in    tbf  t,  •  ,  .-.     .  ii;i .  i »:  i  «. 

»■  .-  <•    1    .      1      .  •      I      I       f         1.    1  I>ild;;f-»MUii»:ii^f.  I  lledinduf. 

tf.ir  o!  <nid,  timl'.  It"*  vvi'if*sii»n  m  dffiU  ot  fX.dl»i!  i,.:  i        /     '  ik..  »  i  _:  i 

f  \    ,  ilriu;;f-Htonf.  I  ivot-liriilfpp. 

u>i  u  nfss        ....        ^  .    .  .1     1.1  Ilrid;:f-tr,iin.  Plat  form  diriiljeip. 

r»f  Ml /ft  b'lilt  a  brnliTf  at  Avi:;non  ovi  r  tbf  bbmif.  i-  .  i      ...    .    •..!,.•  i,^     i>  . .  .^  i  _:  i^ 

...  ,.   .  ,     ,  .    ^,  ,.1     11^.  I  <  all!  f->U''jw  nsion  bridge.    t'ontondindiM. 

Willi  b  u.i>  lini-li'il  in  11>*».     It  h.nl  1>  stoiif  ari-In-N  ..  .    ,  i    ■  i  ,  **       i,  .*#  i  ^a,S^ 

I  .,       ...  I  -iM  111  .    I  '  anal-bmliif.  liaft-Vindm. 

ami  w.is  .JjM»u  !t  1 1  I'll!.:.     I  In-  ir.  b  Willi  li  sniiiKirtfil  ,.  ..•        i.:i^  i.  ii:...ilii,— 

.1      I       r  1   1-     .    1  .     ^•.    V  1    I       .1         .  »■  '  arii.ij;--i»rnl;»»'.  Kollini;dinti0p. 

thr  ill.tpt  1  ijiill.  .It.  .1    (o    .St.    N|ibol.l«.,   tbf    iMltPUl    ot  i   I      •       I     :  1  .  i>    .       I  _:  1 

.,  1  .1  I  I       ■  .1  .  *  Iiain-I»riil;;f.  l(oiH*-hndCf. 

s-iii'irx  ami  tliiiN"  win"..   iMi-'im-sN  i>  viinm  tbf  wati  r'.,  . -i      .    i    -i.  ci.  «.  i -;  i\^ 

,  ,  ,         ,  1       \     1  I  '  *  lifi  kl»riui;f.  Miew-liriilip'. 

liiuiim-'l  li'iiLi  .il!ir  till-  it!lifr  ar>  In^  Ii.nl  Ns-n  sWfpt  ^  .|  ;    i      \  .:  7  .  «,     i  i    •  i!L 

.       .,    ~  .  J.         .     ■  ,,  .•     .       I  '  binka-iiriilijt'.  NfH-lindcr. 

aw.iv   liv  tbf  '.tonus  of   ifiituiif>.      I>*nfZf t  s  toinb  ,.        ,     .    :      i  «•  i,.,  c«:ii- .  :.  ^\^^i_ 

■     -.  ,  <  ouiitfi|ii>isf-iiridgr.'.  Stulriiing-fnnlcr. 

vi.i>  111  tlif  .'lyi.  liniwbii.l-f.  Stonrd.ridge. 

About  l.ion,  N-im,  tbf  Mmnidi  kin:;  ofMiianada.  i.,     .  •    i    •  i.^  c,»  .^ ..  :  ,/^i.^i«. 

*^  ri-rrvdirnl^f.  f*wiiii{-lindw. 

*   ,,  ,  .■  .         11         f  .1  1  hiif.bnil;;f.  SwiwI-bndcr. 

I  fiinmt  ni'iiti.-n-*  a  stoiif  l»ri«iv'f  of  tlin-f  ,ir.  brs,  ,,,  i  .Ti  -  t  ..-;  ^  i  ^1.-. 

i'     1  •  1   1     I  .■  1-1.  .    .  ..  ■     1  .  %•  rianif-liinlijf.  Tnuiiiindinilflr. 

oiif  of  wl.i.  h  ii.fl  .1  siiaii  ot  l.il*  ti'.-t  :♦  im  lii>,  lit   >  f-  t..     ,■    .  I  .Ti  ..  T^;..-.-,.  *     *        »   -^ 

.    ,  .     ,..-.'      .1  II         -.1         *  I- liMtin;:-iiriii;»»*.  I rniiiw-av  lor  liprrT-IMIL 

Mlia.  fiift-'il  in  l.i.il.      A.""  .1   bii'l::-   witb   a   -.tonf  •-,    •       T.:i,  »r^    .i^  i*.:  i.^ 

11...      I-    .  -..•.-.■  .11.-.  rhin:;-iiii«l;'f.  1  n-stle-liri'lar. 

anb   l**.i.>  If  I :   siMii,   <n.!,   |,.,'t   n^i,  firftfil   14.i4,  t  •  ■     r.:i.  t^.      i  ^  i.-T 

....,,,,       ,     '  .      ...       I     ..  rixii-brhljif.  I  niss-limlHr. 

at  \i»li''  liii'ii'lf.  oM-r  thf  Altii-r.  iiv  <«h'iiiiifr.  i.   .  i.:i..  a*..!  ..i..  iJ!  i.^ 

«,,,,.,.        .1-  .    1  I      »    .      ■     1  1  ruin.if'-iiinlijr.  1  ubiilar'liriiUp*. 

Till-  l.Mlt",  of  \  rni.i",  wa^  III',  i.-.l  l>v  Antonio  dfl  ,..1  .  i    -i,  t  ,1  .i  .   ,■  i  i  ■!  J» 

,t     .      , .  1.  1  .  .    I  .■    ".  <tni|.r-i»iiiiL'f.  luinilar-aix'li  ofMCL 

loiit.',  l.l•*^.      It  ba- a  <inn  o     ••»».  t.ft.  .,   ,,. ,   ,..    '^•^i  „  T..«  U-:  I—        ^^ 

.p,         ..-11      1     A-  11  1.1  ll.ilt-lattiif  icinltT.  lum-nnil|Ev. 

Ilif  aiT  "t  brnk'f-l'UililinL',  whi-b  w.ls  un«b  rst«HMl  ,,   .  ,  ,    ...^  %•:„  !..-• 

.     ..     ,.  .  11      .      s  1        .1    .       I-.-     1  lli>i'«t-iiiiil;;f.  \  inilact. 

bv  til'-  bi'iii.ui*.,  I«-II  inti*  •  Inij..!'  Winn   tli.il    isilitiial  n         i    •  1  ii-  •   i   v^  1.^ 

,  I-  .1       II- 1        .1     '  Iliivii!i«I;;f.  «\fiffli>nnil|tt. 

s\«>t«m   N '  .iMif  ih^nili  i^r.itfd.       U  inn    tbf   ait.s    n*-  •         1    -i  ^t'_  ^i t.J't 

I    .1     I.  1-  1   .1     1     1  lion  binlp*.  n oourn  bridge. 

Viv.'.|.  llif  It.tlniiis  i.Mik  tin-  h.nl.  .     .      .  1    1 ..:  i  ... 

%i     t   1       I         1  ••  I  .  1  .1      1    •  Iroii-ar- II  iirnii»o. 

.Mu.  h  li.is  l-i-n  iliiiif  iif  I.iti-  Vf.ir".  anit  tin-  iif*>i^ns 

U*  i»iiif  luoii- .iml  iiiKif  In.M.   I.iin>iMii  riii<l>;t .  Miii:ii        2    i.v/'-'f/ii.)     it.  A  lower  vertical  pwtitkatf  lb 

Tnbiii.ir  I'liiU'i'.  tin  ."^l.  Lawn  m  •-  Ibi'iu'iat  Moiitri-al,  Uuk  of  tbf  ^ratf-si»a«v  uf  a  furnace.     The  flhatli 

tlif  (  ih' iii:i  (11    r>ii<luf,  .SiiiiTbwark    I'Hiili^f,   Luinlon,  ii;i><*iii;:  rbf   hridp*  is  dftlrcted  U|iwuil  apiiMi  lli 

tli<-  •   i!'!!!   .biliii   1  iifk    Itiiiiv'*'.  .M.tixi.nnl,  and   tbf  iNitlniii  of  tbf  UiiliT. 

.s<  bii>lki]l  nink'f  at  I'bil.iilfl|>hi.i. aif  ti<>)iliif>oftbfii         l>ii<lp-s  arr  of  niftal  or  fiiv-brick.     TheyaV^i 

kiiiil.     Til*-  oUoiM-nojon  bii.l^f  at  ro<>*.  tin*  Ka^^t  Kiv-  boDow  and   fumi  a  imrt  of  the  water-ipnoi  M  lli 

I  r,  N'.  w  Vuik  (Mf  Kionri^i'ifff ),  i.s  by  far  tbr  l>uld* .  U>iIiT.     .Smb  arv  calietl  uxUcr^briiiftM. 


RKiDrs^:-lt(>AKi> 


:;si 


mMlM;K-TIMSS. 


a  MUm-  «.itfr-^r:'l^-  >i-i»ii<l'«  fi.Hii  tli*-  Bridge-head.     (/^;■^/rV'r '.••.!.)     A   wmk   rum* 

if  ih«i  >ii»il«*r   «f  uhili  it  f.>nii'»  a  ]i.iri,  it  ii  fii.in<liiu'  th«'  rxtri'iiiily  »if  liri«l;;f  iiiMr>.*.<«t  to  tin*  ni- 

l^m^iiAf  hrylf*  •■liiv  ;  .1  '/'•"  •/•'  /*-"!/. 

Kv  in  titr  mi'i-*i>.v«*.  jHith  ttii'--«i>.iii*  .lUiVi-  Bridge-O'ver.     \*''trftrntr*j.\     A    tt-nii    *>)M>Miii;* 

V  it,  i«  A  Myl  t\-ifh*r.  til. It  iiit.iMi  |*-iito  ]\f  arni^H  .iiiil  rot  on  otlii-r^;  a^, 

k«  miiliilr  imrt  "f  Un'  !ip-Kii>  in  a  riniii nriiMii  j«M'«t'',  hri-liCi-iiVi-r  liiii'iiii;:  j^i-^t.-,  « t«'. 

I  eiiKrr  nwl--  «>f  uhi.  h  tlt«-  H;-  ->  hi*-  ImiiIm-  1."  Brldge-pUe.    (''n-i/  ATwuko-hi^.  )    A  i>ili>  (irivfn 

KALS«\TII  !■>  <><i|i)Hirt  .1  iiiii^NT  of  a  tiii>l;;t'. 

tmJ^lhnj  <    A  funiAl  il*.  Ik  '-\'.<  ii'Iiii;;  ■:<  •»  Bridge-rail.   i/;'if >>••"'/. '••/  >   a  r.iilro.i-lr.iiNi.iv- 

«|p  «>f  a  ^r'«-«-l  i:iii-'iyii|M       It  I-  •  ■•iiiiii  III  ill  iti4  iin  .ii<  )i>-il  tri-.iii  :iii<l  li*i-i.t]  foi>t  t1.in;;i"«.      It  wan 

mpU,  fti?«<nliiu  -^  •  ••ri\<iiii 'It  ^t.ititiii  I. If  tli'-  .iil«>]iti-l  liy  Itruiirl  for  tli**  (iri-at  Wf^ti-rn  liatlway 
,  canimAfiil,  mi'l  <vt<-ti  l->  ni'Ttlp-  <f>.ii  ••  }-■. 

p  |ad<lI---N>x*4     It  i«  .it^o  kiio^^ii  lit  Klul.iii-l  FI2  'J2o. 
irrHvtM' •<!•*•  k  or  'T1./7  ..l«.k. 
\iift.ttt\rr;\     T!i»' Imi\  will  iif 'livi-ii)!!  lii> 
fii#I.iliJiii*«T  Ai\'\  In-arth  itf  A    Ki\ii:- 

^IfiMf  )  Th-  «.i1i  .It  th>-  fii'l  nf  thi-  }i'-.irth 
tllp  Btark,  •-••ni|'«llini;  tli*-  i-al'in'-  •  mii*  'iT  ti* 
Dd  th^n  'lev  •11 1  :>i\».ir<l«  tli"  f'->t  ''t  :li«- 


I 


1_ 


I>ili—K'nl. 


ttir  \     A  i>'kr  {•!  1  ''1  )- TM-.ith   tIi*'  striii;:-*  of 

ll    |li»Tnin;»-:i*    !■•    •  \*\  \\»'    \)\*'.\\    .il-.vi*    thf 

;.>irap| 

fim-i^f.    )      T.  •   |-.'      •  "f  Mmi^'iT  I-  Twi-i-ij  till- 

w\*t0ft  »     A  |'i«  •■  rii"-  i  j'l  til'-  iiii  Ml"  :iiii|  i.f  K!i::l.iTi'l,  \i]ji'li  i^  •x-i'll'-ii  )>v  Ti'iii«'  in  \\\**  i^AW- 

at  tr^h  rfi.U  tM  '.h*-  u.iT-  )i  {ll.!!* ,  .11.1  I'll  111-  it\  lit  it^  ti:i<-k  :ii.ii  U-il.     I*  i^  In.}  uri  .1  li>iii;itil<)ili.-tl 

tiiai*  fiir  iiiif  iif  :ti"T«  |iiv.i!-».  .«!i-i'i»'r  in  •  r-i-*  ti'  •«.      Fi  It  ".iiur.ttfl  in  jnt«'h.  or  itH 

■■|i|inrtril  A\   ■:!•  •Til.  i»  t<t  -I   ■•■*'■.  •  jUtv  ll' nt.  i*  |.l.ii»-il  li'-iii-.itli  tli'- nil  nvi-i  th«-«.liM-|ifr, 

j^nariw*;  •     A   **iir.l  T.-«!in«'  -mi  •■ri.l..  !•■  t*-.  .lu-l  irivi  i  a  1  itt.iin  r«>«ili' n.  y  t"  t!i«' tr.i' k. 

IB  riijcnv*  r  t<i  -j-**!!  rli--  |»l  it     ..!i  win  h  Ii-  Th-   nth- r    rtjl-*  .itf   kimwn   a*    Kl»».»   i:.vii."<  an<l 

l|^  to  «uij»ir*.  tl.i   !ii;il  >  I'-.ii  "f  *lf  |>!.ir<-  K'Hit-hvii«  <\«hi)i  "••'* 

Jiia^. I    T1i>   {•!itf->:ni  "X  ^*-\ji\'.\jL  ^*y  mIii  h  Biidge-etone.     [M'lumr.i  1     A  st'^nv  I.iiil  from 


p,  fu'l.  '-t-  ,  at*-  ■<•:»%•■)«  1  !■•  t'li-  n»-»;!).  tli*-  |>.i\ini'-n:  ?••  tlf  »ritian  ■■■'-i'»'ii  of  a  linus^,  ••pan- 

Itajt-fiirni  •"  nti!;;  11  «>Mnki'n  iria. 

EMfnrtf  /      A   i-^i  -  ■>-'l  f'f  lo-  I'^wuz  tlf        *  /:  ^t.l...\.il,fi  >     A  Hit  «»!'»nf  «».  rvinj;  as  a  1>ri<l::'' 

•  <iC  an  •  t'tn- :it  •-!  .iti  •  !•    !;i     ■  ii<   i!!       >it  n- r<i^« 'i  i^'iTt' r  i>r  n  l!^••'•^  ■iri-i. 
Ilftii'-'i:  Bridge-train.     .\   fTf/r-  fti"»^»f  or  ;*"i/'ni* 

board,      "'i"-;-   !*■'  I      A  !i-*   h    I   '"iril  'riii.  .  .iii-i*tiinj  «if  a   TMlllTi'V    liri'l;**'  i'liniwiMiI   iif 

Ir' I  it  .1  .  i  •-'     •  •  f  .1  ti!-!:!   i;.   1 1-.'- ti-  I.  |N.r:-i'.|.    It-n!-..      S*  ••   Itl.lh  .».  l.'j!'Il*\«;K  ;   r«»NriiN'- 

•-.''/.  iii.ii»'.r. 
•q'oi-page.    T:;--  I'ni*<>i  S*  i'.-<  1  r:  !.-•■■        Bridge-tree.     i.Ui'h'  "/  >    Th**  Immhi  «1ii>h  *>iiii- 

^  pKn;*!-!    -f  !  ■%  •    li-V!)  T   t;  ti!i..       *};>■  ]itr;^  *,h''  .^t'l  I'if'  -if  tli**   r>i.i.*ff'  in  .1  ;;riniii!ii;-niiil. 

ihI  iIi^  4L'l"k  I-       «•  ■■  IT  I   'run^       Tfi-    ri'V..'i'r  <  hi  tii"  upp-T  --Mrf.it*'  of  thi-  '..-i/ ».•-', -.■.  i^  rli.-  hih  ki't 

e<d  to  a<     •ri,;tti.v   !ir^'-  >»■!!■■•  i-f  f-ii'"  in  nf  tJii-  •.jii'i.Ui-.    Th«- l'ii'l^'-*i»  ••  i*  •  ipi^I*-  I'f  vt-rti^  al 

aii'i  i«  pr- ■-..!•-!  «i*S   'h''  i!Mf' ri  ll   t-ir   rli.  .1  i<i|.tni>-nt.   to    v.ir\    \\\*-    f«l»Jivi'    ili*' ir.'-i-    nf   tli«* 

iioffi  >if  i'T:-!^*--*    -f  •  ;•*    :  ii!  'ipi-  i!\  r  ■  pi^i  i;nn'lin;;-»n'f.i'-'-'«.  liy  Tinivii,;*  Th*-  i-iiii.»'i   tiiwanU  or 

i»i^  «itii  t*i' ir  \.'  \\.  ••  tr.ini*  ••■. ■T  m   1*  ■•!  f:'.'n  th-'  U-i  «iliint       Th--  a  1;:  'tin;:  <l»  vi  ••  i*.  lallfil 

and  «-*|ia. '.ty       F- r  tli"-»'  t!i-  Fr- ::  I.  j-iii  .1  '.;'.'-■.-.  *-i.-.      S<  ••  i*  i.:M'|m.  Mil  I . 
■p^p"!  Bridge-trUM.    A  otr::- v.:r-  i.l  ti.!i:>'t  aii'l  t'-risi<in 

lrnanp-|ni«rl  tn:-:   \*  in*-n  1- ■!  f-'f  •).-  »w  pi -.,  J. inning  a  ■«kil»t'i!i  1- .lUi,  ni  .1  vi.'.ii.t.      It 

tl«an|n,  •u- Ji  .i«   \\\  m- --ju  if-l-.  -.n    '.w  "\-  |..i^   ««.  vi  r.il  v.iTlirii-'i      tli»-  li't|.-f,  tin-  .ii-li"l  !i«%% 

t   rt/.       It    :»    ■r/r.;.'    I,    i-'!h    .f    i-.-irl-  ■r  •  ••niliiii  i*i«in  -if  ar- h  .i!:  1  Trnni,   tli«    t|i-.  k-!ni*««, 

aad  rarr.i.'-^,  m'h    \  \  m  «   s.  ii!..l:rv  .if  in  uIii<IiMi«-  riM'!'--!  t*  "n  th*-  ^trai^ht  >tnii^'p«. 

It.     Al  •*•  ■*!•  •  *!•■,.    !•  1*  ■  i|.»''..    ..1  !iir  Si-  \V.»..iijN  Iti.niiii  :   Ii.  -n  rt:.!iM,r. 


bririj^«fi  ;.«.'!!  i!'.!'.  i'.!  ::.- I-  ;;•'•!  1. 1.!-         F:^'.  '.»-••■■  "h""-!  a  •!.■■  krri-*  iri  ^^l.i  li  lh«- railway- 

e^j^^^i  xTt  •  .  it   «• :  M  '        F  <r   thi*  Ti  iin     tr.i-k  i'«  1  ii<i  n|Hin  tin- "tr-ininu' U-aii.^.  \\lii<  li  an- ••m|>- 

m  pKBton  IS  a.Upt*-l.    N«-  ruMoNi.i  :i».i .    |Hiit«-.i  l.y  |M*Ht4an<l  t»rai  ••<«  ultn  h  a<  t  an  t*'ntii>n-Uini. 


D'tk'Vtmtt. 


BRIDGE-WAKD. 


Fig,  627  ahowi  a  trussed  sn-h  B,  whose  ends  rest  on 
skpnTtttks  or  shoes  O.  A  n'presi'nU  one  or  the 
thords.  I  I  in  tension- straps,  which  act  as  sus- 
Iienaian-chains  to  the  chords,  having  their  brariiiKS 
nil  levrrs  sti^ppeil  in  the  shoes  and  brucud  against  the 
truna  bv  atnils  .V. 

Bridse-ward.  [Lodcstnithiiig.)  The  main  ward 
of  a  key ;  usually  in  the  pkne  of  rotation.     See 

Blldglllg.  (Carpmtr-y.)  Short  cross-iiieres  con- 
necting adjacent  Hoor-Joists  to  prevent  latcml  dvllcc 
tion.     See  Chimkev. 

Sing'e  liridyiHg  has  one  pair  of  diagonal  braces  at 
tlie  niiillength  of  the  joists.  Itoublt  bridifing  consists 
of  iKo  pairs  of  croas-bmees,  dividing  tlie  joist  into 
three  leriKths. 

Btidg'iiig-floor.  {Carpentry.)  A  floor  in  wliicb 
bridging-juists  are  used  wilhout  girders. 

Brfds'lng-jolat  {Building.)  A>is(  ina  donble 
floor,  renting  upon  the  Mruirr  or  binding-joui,  and 
Buiniorting  the  lloor.    \  fioor-jaM. 

Bildg'U]g-pl«c«.  {QtTptntry.)  A  stmt-piece 
naileil  between  joists  or  beams,  to  prevent  lateral 
deDevtion.     A  tlrulting  or  ttntiiUng  pitee. 

Bri'dla.  1.  \SaddUry.)  A  Iiead-atall,  bit,  and 
bearing  or  riding  rein,  completing  the  head-gear  of 
a  horse's  harness. 

Bridles  have  differed  in  fomi.  material,  and  capar- 
isons in  diirerent  nations  and  times,  from  the  simple 
thong  of  the  Indian  to  the  mthcr  preposterous  bridle 
of  the  Japanese,  as  seen  in  the  United  States  Patent 
Office  collection.  The  sculptures  disentombed  by 
Laytrd,  and  the  Egj-plian  jiaintinga  and  carvings, 


Eg)Tt.  ' 


•  find  the  head-e( 


■how  patterns  for  the  ch 


d  for  dispin; 


snow  pHiems  jor  ine  cjiaae,  lor  nar,  ana  iv«  .ii^j.,^. 
Except  for  •  limited  time  the  Jews  had  but  fe\ 
liorM-B.     Thia  animal  in  those  days  was  for  show 


for  warfare,  and  the  ox  and  ass  divided  the  drudgery . 
The  nse  and  ap|>lication  of  the  bridle  are,  however, 
freuuently  mentioned  in  Scrij 
The  pnmilivc  bridle  was  a  i 
jaw  of  the  hone.     In  the  moi 


oote  around  the  lower 
.  siidcnt  paintings  of 


,he  head-eqaipmenti  of  the  hana 

full  order,  the  bridlea  and  bits  complete. 

David  refers  to  the  bit  and  bridle  as  the  tneans  of 
governing  the  horse  and  the  au,  and  Job  refen  u 
the  bridle.  Solomon  bought  hii  hones  in  Egypt, 
c<intrary  to  the  expreu  command  of  the  law.  Ha 
paid  about  $TS  apiece  \liO  shekels).  But  the  pn. 
cioUB  metala  were  relatively  higher  than  now,  in  !■«► 
iiortion  to  food  and  other  necessaries. 

The  old  Crecian  bridle  had  somewhat  similar  katk- 
crs  Id  our  own.  The  liit  was  in  sevcriil  joinUil  pop 
tions.  A  breaking-bit  for  intractAble  honea  «n 
armed  with  prongs  t/u;>»^um,  wolves'  teelh). 

fiomer  reters  to  the  bridle  and  bit.  jenophoi 
speaks  of  their  tises  and  management.  Thelait-nn- 
tinned  writer  refers  also  to  the  double-bridle,  —  ■ 
smooth  Hiiaffle-hit  and  a  cruel  spiked  bit. 

The  Japanese  bridle  has  a  network  of  strings  U 
defend  the  eyes  from  flies.  The  reins  an-  of  silk. 
The  horse  is  usually  led  bv  a  man  holding  the  M- 
dte  near  the  bit,  as  the  'bridle-teius  are  held  1^ 
grooms  on  each  aide,  leaving  the  rider's  hands  free 
In  hold  on  by  the  pummel. 

The  modem  bridli  of  Europe  and  America  cmuub 
of  the  following  piecca ;  — 
The  CToim-pitct.  TXnmt-laUh  or  loal. 

Brow-  hand.  Ittin. 

Chert-aCrap.  BO. 

Sometimes :  — 
yose-band.  nUehing-ttrap. 

Fig.  926  illustratea  a  number  of  bridlet  haTiog 
checking  or  safety  devices. 

In  a  the  driving-reina  are  attached  at  Ehxtpm- 
elastic  strap  and  snap-hook  C  to  the  ringa  cf  tba 
snaffie-bit.  Face-pieces  i7  O*  are  also  attached  to 
these  rings,  passing  upward  througli  the  loops  if  /, 
and  uniling  to  form  the  tliroat-lateh  A',  to  which  the 
hitch ing-stmp  L  is  secured.  The  combined  thtott' 
latch  and  face-|iii-cc  prevents  the  bridle  slipping,  ai 
the  draft  upon  the  hitch-strap  drawa  the  nng  inta 


of  the  bit,  and  draws  upon  tlM 
face-straps  and  throat-latch  to  l>ull  the  bit  into  tke 
angles  of  the  mouth. 

b.  Two  pairs  of  branch-reina  are  attached  to  the 
endn  of  the  ilrivi)ig- lines,  one  /  /  leading  dircctlj 
to  the  bit-rings,  and  the  other  c  d  passing  over  tbc 
horse  ;  its  lower  branches  A  connect  with  the  MBt 
rings  by  a  spiral  apring  within  casei  F. 

c.  The  overdraw -strap  A  and  check-rein  fi  are  se- 
cured to  the  hit-ring  C.  and  the  driving-rein  D  t»  t 
Ewive!  on  the  bit.  The  driving-rein  passes  thnx^ 
a  ring  on  the  end  of  the  overdraw -strap,  and  i*  Sa 
connected  to  the  ubcfrk-rein ,  A  strong  pull  on  tbc 
driving-rein  throws  up  the  horae's  head  and  pnreati 
him  from  kicking. 

d.  The  bit-ring  F  is  suspended  on  each  aide  ftea 
n  ring  D  on  the  cheek-strap  by  a  ninDing  atiaf^ 
which,  connected  primarily  to  ibe  bit-ring,  ptMM 
up  and  down   through   tiw  check-ring ;    the  rua- 


183  HKWl.V.  HIT, 

2.  (J/.«-A.«m,.t    .1,  A  link  f^.-jiu. 

T"r'»»l*lr.v!j";tli.flatip-.  **""'■ 

ttlii-h  k<-<'|>  it  ill  I'lui-,  iiii'l  M'tv*'  i-'Kuiilc  ■in)  limit 


III.'  f<.n>»r<l  PiiU 


vM«r<UB|t  .l:rr^; 


■  Mb  tbr  u.sU  "I 

llrt-f  ,.■  ^.r.  ^».l.   .,i.    1.  .ii-|,n.i..|fr..i 

kt'k  •■!  tl.r   l.r.11-       Til.    u».  HI,-  V.y:     I  y  .  ir  .. -Mmi.  In  ;!.>  ii|-|- i  j^w.  Mi.|  bi>.  kUI  f>  t>u- 

■^t   t^cttirr,  »i  M  t'j  ■'>ii<j'trv>  iti'-  li  •:-'i     \-i;-iiux>,  sn-l  IH  u'.--i  •  uiii>-'-'li''l  !••  tti'-  I'-.inUg-n-in, 
1^  Ml  i  -  )>'jkr  l.iiii  iiiiu  •uLuiIuhhi.  ,  mi  h  tij   |>illl   liiL-  uiuml   lil   Lm  k  kpmit  the  jawi. 


IJKIDLK  <AHLK. 
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BRILLIAVT. 


ami  the  u)»iM'r-jaw  hit  u]>  into  the  angle  of  tin*  hUdtHl  m*\-th«-  in  a  nfftrly  itimigbt  hsadk; 

nmiith.  for  cutting  ilown  lirambli^  ami  th«  like. 

Thf  (hijttir  hit  <r>  ronMi!*t^  of  a  <  hain  ruvcivd  by       Bri'er-tooth  Bair.    A  law  wbo«  iitaiaki 

closfly  coilt^l  wiiv  U>tw»-eii  th*'  bit-riu;r«.  sfKu-pH  an*  <lif|»Iy  dfprvMwtl  by  oUlqae  jUhy  m  it 

Aniitlipr  fonn  of  rliL<iti>'  hit  iw  uui«lf  uf  twisted  win*  trniati'  Hidfii.     See  fii'LLET-aAW. 
with  a  M»ft  riihlMT  nivrriti;;.  Bri§.     {Xnutieal.'S     A  two'inuted  vowl,  i|■i^ 

A  hir^**  nuinl>*Tiif  riintriv:in«'<ii)iiivclieen  {Mitentetl  ri^jy^Hd  on  )toth  nia^tA.     It  liaa  a  giff  mi\  oa  mtk 

for  Ki^'">F^  '^  ^rvHtrT  i'i>niniand  ovit  thf  horM*,  hy  low^r  inast  :    tliat  on  the  mainniaat   U  edU  lb 

nH'uiis  Iff  ptilliiii;  thf  hit  ui»«an!Iy  into  thr  an;;h*  of  ilrivrr.     When  the  ilriver  is  lient  to  ringi  oa  i  lij* 

till*  mouth  iii^tcoil  of  iiulhng  a^aintt  thf  jaw.     S****  Kill  niant,  just  aliaft  the  mainmaat,  tbe  fuwliM 

ni:iI>LK.  furnwrly  <'alh'il  a  wnnw. 

d  has  tuhular  hit-rin^  thrntif;]i  whicli  |>aAS  the        A  hfnnaphriMiiii'  hriK  is  a  vrmel  rigged  «  a  Ir^ 

Mnkii<»  cnnniM'tiii;;  thfdriving-niiis  to  th«*  h«'ail-stall.  on  the  fon'ina»t  and  lik**  a  Brkocmer  oo  tfat  Mft> 

When  thf  linrH  an*  pulhtl  niKUi,  liesiih-'*  dniwing  the  ma.Ht,  earrying  mjuare  aails  forward  and 

bit  agaiudt  the  jaw,  tlie  line  is\\\*s  through  the  tubu-  off  .sailn  almft. 

Brig'An-tiiie.    {Xnutitni.)    A  two-i 

rig  102-  ' 


%o=^o 


'  hriK-i'iK^tl  on  the  foreniattt,  hut  haring  so 
'  8<|uan*  Mail  on  thf  after  or  mainmait. 

BlilHant     1.   ylHamond-nUiing,)     A 

cutting  g**niN,   conKiMing  of  lozpni^p-aliaprd 

,  altf  mating  with  triangh*!^.   TheTariatiocuai«] 

^■,   as  tlif  hnlfhraUanUfnll  hnliiatii,  ^ii  or  trmfkrit- 

'     lianf,  dtfubU  brillvint  or  tiAim  cut.     See  Ctmn 

TiKMS. 

A  diamond  cut  as  a  brilliant  haa  two 
portii>n.s  n'^iifi'tively  abore  and  below  tbo 
whii-h  is  at  the  laip*st  cirvnnifemioe.  The  iiw 
portii»n,  whiirh  |in»jfcta  from  the  aettiii^  is  fldM 
the  bizrt,  and  in  one  thinl  of  the  whole  depth  of  tit 
gv'm.  The  remaining  two-thinla  ia  imbedded*  laA 
ia  oalle^l  thf  culaMm.  The  facvta  of  the  hiMC  nd  iht 
cula.vt«*  liave  nm w'«|uent]y  differeBt 
exhibit  ditferent  figures,'  aa  will  he 
the  illuftt rations. 


Bidtt-B>u 


A  well-cut  bril- 
liant, hehl  in  a  beam 
of  light,  ri'flectH  near- 
ly the  wliole  of  the 


V  / 


lar  bit-ring<t,  and  drawn  tiif  htitf  bit  up  into  the  an- 
gh'  of  thf  mouth.     The  illuHtnition  shows  one  bit- 
ring  empty  and  the  otlter  with  the  strap  |iasaing    light     which     falls 
thnaigh  it.  upon  it,  throwing  it 


f  ha.«»  A  inillfv-framf  swivi-h-d  to  thf  fUils  of  the  bit    out  and  n*fracting  it  ,  ♦  ''•  *.  — 

--I  ;  the  dnvinp-n'in**  an- bucklfil  to  thf  rings //,  and    in    colored    rays     "**  *     * 
w]i«-n  thfV  an- ]>ullfd,  thf  ^t ran?*  A' nin  through  thf  '  through   the    fai*ets 

pulleys  ami  dniw  thf  >»it  up  into  tlie  angle  of  the    in  fnmt.     With  the  ^  ^ 


exception     of     one 


C»'ll 

lall 


small  IN  lint  of  light 


--.*..'-' 


mouth.     Thf  ^in;»^  li  an*  for  the  l»earing-n'in.     As 

thf  pullfV-frnTni'-i  an*  '«^^ iv.-liil,  thf  l»it  is   carrieii  small  p* 

upwani  into  th*'  mouth  without  tuniing  the  bit  in  thmngli   the   rtJhf^ 

thf  mouth.     Tiif  null' y-fninifs  are  n'movable  when  the  brilliant  throws 

nipiin'd.  M>  as  to  If  iv«-  thf  bit  in  the  onlinar}*  con-  an   o]>  ipif    hhadow 

diti«>u,  on  a  sfni-n. 

Th"  bit  /  it  d-si;;iiril  to  flfft't  thf  !*;ime  puqtose.  a.     Bizet ;    the 

One  n-in  is  Ci>iin»'i  tfd  to  thf  bit-ring  and  tiif  tithcr  chamfcn'd     |N>rtion 

to  thf  sliitti-d  ihffk-pififs  :  whfii  thf  latter  n-in  is  of    the     stone     he- 

i»ullfil.  t}if  ri;:id  bit  >liilfs  up  thf  slots  ;inil  it  drawn  twei-n  thf  tab^f  and 

inti»  th"  rorn»rs  of  thf  nioutn.  the  girdU. 

Bri'dle-ca'ble.   «.V'«i'/i«f/. )    A  rable  pn>cffding  />.  0*//^ f ;  the hor- 

fnun  a  vcsmI  to  thf  miildlc  of  anoth<T  cahle  which  izontal  face  at   the 
is  moiin>il  at  fa<-h  end.                                                   ;  bottom  of  the  stone. 

Bri'dle-port   {Sfti»'fmi:din*j.\   A  port  in  the  bow  /*<!<><.-  small,  tri- 

for  A  nniin-iifik  ihasi'-guii  ;  through  it  mooring-bri-  angular  fac«'s. 

db's  or  \n\\\  f.iot.H  an-  j»a«»-»*«l.  c.   Sknr   or  ttkill 

Bri'dle-rein.     A  n-in  pa^xing  from  thf  ham!  to  fnrrtJt;  diridfd  into 

the  bit,  1.1  fmni  thf  fhf4>k-h<N^k   to  th«*  bit,  or,  in  upf^r    ami     -indfr, 

wacoJi-h.irni-".  tn»nj  thf  top  «»f  thf  hiiin*'H  t'>  th»*  bit.  ami         n's|»fi'tirely 

Thi'  briillt-n'in  may  U-  a  c/i.vi- rfiji.  niff-T*''uu  or  a  wmught    \\\rm    thV  ..  -^^-^-^^ 

ri-fi-iij-^ridU  pin  ;  thf  I.tttfr  a  yn  i/ff*-  or  <rMr6-n*in,  hiirt   and    fftrih'oH^    ^  '  -^  Z  ^=M 

aciMinlini:  to  the  kititl  of  bit.  in  ftnh  cise  tenni- 

Bri-doon*.     (S-tddUru.i     1.  The  snaffle-bit  and  UMting  in  the  7irr//«. 

n'in  UNftl  in  Kumjitiin  milit.iry  ftjuipnie nt'^  in  con-  d.  stftr-fttM* ;  wrought  on  tho  UhI* 

nci-tion  with  a  lurii-bit  whiih  has  iti  own  nin.  nating  in  the  fnblt, 

1.   In  th«*  rnittil  Statfs   thf  tfrm  is  si>in**timfs  f.  frniilf;  the  line  encooipaHlag  thi 

applit'd  ti>  a  sintpb'  snafllf  without  cn»^i— luint,  and  outiT  e«l(»^  by  m'hich  it  is  gfoi^ied  ia  ■•■M 
havim;  a  nin  atta>  h<-«l  to  its  rings.                               i     /.  J^,zcngrjt ,-  rbomhil  neets  tonmA  «i 

Bri'er-^cythe.    {IIu.<^9ndri/.)    A  stout,  short- 1  by  the  Jtar  and  aH/Z/Mnlii 


RRIK. 
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RROAril. 


f    Ain/ip«  ;  the  rhABiftvil  imitinn  of  thf  Htotir    i/iii);  tlif  iiti{in>mion  or  fOviiiKthf  |»ni|irr  |inituiDfuc« 

to  thf  linrk  ami  li^lit  \mTth  ul  wtMnlnitii. 

Brli'tle.  Krintliw  fur  liru«h-niiikiiig  are  Mwrtrd 
A(*i-(iriliii)(  ti»  ftilor. 

AVaNhttl  with  ]N)Usb-lye  aiid  mmi|»,  to  frrc  thnn 
fpiiii  uiiinial  fwt. 

Whitrufil  liy  lilrai-hiiiK  th(*iii  with  funiw  of  brim- 

htniir. 

I'imiiIhiI  with  a  Pti-rl  riHiili,  to  lay  thriii  itarmlli'l  and 
n  iiio\f  th«-  hhitrt  hnir  with  whi<'h  thrv  iiiav  WuiixrUi. 


thr  fiVWIr  sail  t^UUl. 
A     TmJUt ;  tb«  bnniimtU  fa«-r   at  ihr  tiip  of  the 

■L 
-,  t/Vtaliaf.)     A  rrTj  nnall  tyiH*,  miiallcr  than 


Sirtitl  hy  rontinimlly  iiulhiii;  «mt  thf  hmpT  luiini 

K  tiir  fUtlof  the  bum'h  on  tk<* 


X  tPkkrie.\     A  mttnn  p^^U  wovm  with  a  amall 
mi  Mttrm,  an<l  ]innt*<«l  «ir  ]»Uiii. 

4.  i^rW^rAwy  I    A  f<«nii  t»f  |i\  mti'v-linirii  fur  niak* 

If  a  ^ng^l  \\fhl.     Thr  hllin>;  i«  Kfiii|iiiwi|i'r  Irt  aii«i  fnitii  thr  tMiinh,  butting 

iwl  iliBif  I :  nr.  |pin|Bi««b'r  Irt,  UmiiKM  A-  b*-tii  h. 

■M&     ihir  uf  tiK*  iwiliatiiit;  %tit  ki  uf  «  fun,  fmni         lUninil  in  bun<'h<*«  i-albil  l-n*^ii,  whi<-h  arr  iumtI*^! 

t  to  SI  ID  BuiiiUr  an«l  aU»ut  14  in<  hm  limx-     Thi*  in  tht-  lunil  hi»li'K  in  thf  brush*bttrk%  and  tit^l  mud 

gl*       aC  arr  Urffr  an^l  b^ii^r,  and  arv  (-«lh-«i  /m-  f{Ui«-«i  in  |Mmiti«in. 
— ^                                                                                   I      Th«*  fan-rndh  «>f  tl»r  buni'hrti  an*  thfn  nhmritl. 


An  a(i] Antun  for  fvajio.  - 
MiAr,  in  unlf  r  ttf  |>n*iu*-f  null.     The  nmunon 
^%  fur  this  |itir|iinr  haw  a  niw  t  f  {nua  net  i 


hirnt 


>  - 


an-h  :  •k«'hiii>;  *^h\i'%  li«>M  tlu*  wilt  a«  it 
I  ttnl  oat,  ant]  albiw  it  tn  dniiii  into  thf  kfttl*-**. 
h  iI1««<ralii*n  thf  («ii  Uittinii  i«  •Imibli*,  fi<rni- 
■  «!««ni*iai  kf  t  :  thf  nniltiibif  UoIit  fi»nii^  a 
_«4  anmbd  thr  fufl'«-hAlliU'r.  Thi-  tt:«inf  Alid 
^  aft«^  •!ir*«  t  IMI4W&0*  thniii;;h  thf  tlufs  l^^"**  ' 
^vOwnilT  al-a.^^i-if  thf  funiA<  •  jai  kft  an*l  U  ii<-Hth     i      i       > 


Mu4  hinr .1  an*  in  um*,  and  M»nii>  |iat«*ntrd  for»* 

AhMirtin^c  liriHthii.  ('h'aninf(  briatleii. 

Hunrhih|{  bri«tli-!i.  WaHhiiif(  briitth'S. 

Bili'tol--board.    ihiftrr.)    A  auiNTior  arti- 

«*^    rh*  I  if  luidliiNini,  in  whirh  all  th<*  kht^N  of  lia|ifr 

"f  jf  t"t~i''lr^     <<>iii{M>oin;;  it  uif  whiti*.  ami  rnuiun'N  may  tlifiv- 

■  furv  U'  niiulf  viithiiiit  fX|MMiiix  an  inftrior  nndrr- 

l>iii>;  <{iiiility.     Sr  ( 'Ai:iiH«iAi:ii. 

Brli'tol-^rick.  A  bfi<k  r«iin|NifMfl  |irinri|«illy 
of  ^mnuhir  ^ili«  ii>nf»  mattfr.  I'uril  fur  ]Hili»hinf( 
^t«1-^  ft<-.  Thf  nunir  i*«  ilirivifl  fnmi  HriMol,  Kn^* 
IiimI.  niMf  whii  h  i  ity  tlifV  arc  madr. 

Bris'ure.  yy^rttntittiimA  A  Im^ak  in  th«- ^nrrml 
dipi-tiiiii  nf  tlif  ]«ini|M*t  uf  till*  furtain,  whru  ci*n- 
htnii-tf«l  with  nrtihmn  antl  rftitfii  tliinkh. 

Brit-an'nia-met'aL  A  whitf  niftal  albiy.  tv- 
M'liiblni^  ^ilvfr  in  miiiw  ilr^ri'f,  and  uwd  for  unking 
ta)ilf-«t%r«>,  ftf. 

Tiifn-  un*  M'%*t'ral  fnrnnilii.H  fur  i'uni]Miundiiig  this 
whitf  alhiv  fur  tiiMf-wiin' : 


C<»p|wr.  Tin.  AoUdmhij.  Bbnalh.  Bras.  Hdc 


-*9w^j»  k«^  of  \\if  jNin. 

UA!Ufm\ng  ruitr«l  Stati-n  |«tfiitH  nuy  U'  run- 


ifki^y 


1*42- 

(•.irriHoii 

i*:.5. 

Mull 

!*>'.. 

Karnir 

l*.Vj». 

IM.itt 

l^rti. 

((il*xm 

iMi'i. 

llimiM-th 

1  *^^>'l. 
1  *»»'.:« 

1^71. 


Ovi-rnidu'd 
Aniithi-r 
Aniithi-r 
Anutht-r 


8 
3 
1 


1 
4 


7 
•I 


4 


4 

8 


S.-«'  antr,  Whitf- Mftal  Alloys  p.  *u\. 
British-gum.     An   adhfi^iVf  nuitfrial,    iivil   by 
(ali<  upniitfrsainl  iiimlf  by  fwimhintf  ]Hitat4»-iitarrh. 
Brits'ftlUL    (IVAir/r.i     A  Ku^Mjn  mrriap-,  bav- 
in;; a  i-iila^h  to|t  Hhil  iiitrrior  amiiip-niintA  adiiptnl 
iStfftm-Fnt^iue.)   A  tiuiii]i  «i»rkfi|     bir  u-  mm  a  fuiiih  on  jon^  juiiriifyH. 
-Ajpn'<*  to  withdraw  th<*  Mii|M-r--wilt«'«l  wiitfr        Broach.     1.   A  t4|«-rinii;  Ntffl  tiMil,  uf  |irif»niatii* 
^  taaUr*  nir«  ha hi« -ally,  in*it<'a*i  of  by  jhtioiI'     form,  anil   miMMw  fd>;<'^  an-   iimiI   Inr  n-aniinK  out 
injC  off.  htib-M.     It  io  imrtii-iilurly  \i^*\  by  witt*  hniakfru  in 

I'lwi  iT    and   Kiri.fi'h   Knk'lioh   r.itfnt.    1^'JI.     «'nUr>cin>(  hulfh  in  watrh-|ilMtf».    NVhi  n  hnn^fth,  it  ia 
•  a   ^irin* -|rtini|t    with    a   bKi«b*it    div  hnr)^- 


rUc.  'XI.V 


V 


"    ■  \ 


r*\   by   thr  fn;^iit-.  an<l   ■■»  |ir<i|Mirtionf<l 

w  fptffii  thf  luWif  |«rt  of  thf  Uiilfr  thr 

Jnmntnni  un.  wbi'-li  may  U-  nvnlatf*!  by 

if       'viBK  thr  i|iiantity  ilri^fn  off  in  th>*  fonn 

^b.     AlW  tbr  Uiilfr  hai  Ui-n  in  a^'tion  mmim* 

MnI  tk*  vatrr  lia«  n-«-(i\i-<l   a  |inib-tfrniinf«l 

I  W  cMwiitratii»n,  thf  hniif-|iuiiiii  i*  *tiirtfil  no  lunf^T  a  >irfi««h.  Init  a  linniinhfr,  an<l  i*  «*^i  f** 

•^  rTrnr  ■tnikr  takf«  fnmi  thf  l«»iliT  ai  lHinii«hiii>;  |»ivot  hob-H.     Thf  nutnl«*r  of  niilm  ranr  ; 

la  it  ilr|«Mkit4^|  in  thf  Utibr  by  thf  m|«i.  thf  ■inalb-r  thf  niimU-r.  thf  nH»n*  Mlifnt  i*  thr  rdijr. 

wm          it^wm  uwl  in  that  «»trokf      Tlif  but  llriMi  bi-n  iin- ut^i  iimi|  li\  ib-ntiiitN  fur  rnlar>hnicthr 

— ■  WBiHilniwn  i«  uw^l  to  hnit  thf  iMiib  r  oiiiiplv.  nt-rvf  •  .innU  iif  tin-  t«ith  fur  thf  in*>rrtion  uf  thf  dtiw. 

(.S3r#<iM. )    A  \  j\\*'  wliii  b  i«  o|«  iifi|  cbpinH  w bi<  b  "-■*  up-  /m •  •  /  t.,th 

atrr  MtufvtrtI  with  lutt   ti*  f <>•  .i|N-  (iiint  Thf  f iid  of  n   hriKii  h    b.i-  a«  nmiiv   fai*rtA  ai  thr 

A  Wotr-«jf  Tal*r.  obuft  hii-*  •■iii'-*,  uif)  iIm-  tantf  1"  ••*i«b-«l. 

b>  BolL    Onr  n«n|  ill  kf^iii);  up  a  n  in  tlif  •  .ii{»  iittT'<»  briMi  h  fur  rrmuiiii;  out  hulra 

..  nay  l^  a  amnr  i»r  a  fon-b-  k  Uilt.  in  wi-pI.     Thf  iiiii:b-  of  ii«  iiIj^i-.h  would  lir  inadniis* 

■pi      < /Vin/iaif . I      T1t«-   o]H  ration   *A  i^ibli- in  nn-tal  ii^*  hiu«l  am  ni|«iB*r. 

Tlu'itl 


...jdrrlajriDg,  catting  uut.rti .,  fur  r«|u«l.  i      h  Uahalf-niumlbMai  h. 


•Igra  are  irrtoagakr. 


BBOACH-F08T. 


:  the 
IS  circl«  of  the  bole. 

/hu  one  angle  of  90°. 

g  lepreaents  the  gun-bnrrel  broach  of  four  lidei ; 
■llpl  or  spills  of  segmental  form  occupying  the 
■paces  bstween  the  recUnguUr  broKCh  ujd  the  cir- 
cnnncribing  cylinder. 

BroMhea  of  8,  4,  S,  6,  8  sides  Iistc  respectirely 
angles  of  00°,  90°,  108',  120°,  and  lib'.  The  poly- 
gonal broaches  are  the  moat  comtnotily  used. 

BcoachM  tvisted  while  hot  hare  an  increased  en- 
vm  of  bite,  when  rotated  in  the  direction  of  the 
■pTrol,  and  less  when  rotated  in  the  other  din.'Ction. 

Robkkth'b  broach  (English)  hu  longitudinal  cut- 
ters inserted  in  grooves  at  each  angle. 

Some  hraatha  have  file  teeth  to  enable  them  to 
cot  with  a  thrust,  without  rotatiou.  These  are  more 
property  drifU  (which  see). 


A  round  brooch  ia  used  for  burnishing  pi  rot -holes. 
9.   A  gimlet  used  in  ovwning  ca«ka  lot  samples. 
The  hole  is  closed  by  a  amle. 

8.  (CamUo-making. )    The  stick  from  which  cau< 
dle-wicks  are  suspended  for  dipping. 

4.    {Hiubandry.)      A    shaqieaed   stake   used    by 
thatebers  to  secure  the  oaTeLs  or  layers  of  straw. 

fi.  {Lodctmitiang. )    That  pin  in  a  lock  which  e 
lets  the  barrel  of  the  key. 
Broaoh-fmat.    {OarpttUTy.)    A  king.potl. 
Broad.   (H^ood4umi»fi.)  A  bent  turning-tool, 

onefonnedaradiik,withBhBrp- 
nc-  tas.  ened  edges  secured  to  a  stem, 

.   Used  for  turning  down  the  in- 

I  sides  and  bottoms  of  cylinden 
in  the  lathe.  Fig.  936  shows  ser, 
I  enl  different  forms  of  the  tool, 
—  the  bottom-tool,  hook-tool, 
.  square-tool,  heart-shaped  tool. 
)  BrOBd-Kxo.  An  axe  with 
/  a  broad  edae,  for  hewing  tim- 
The  chiunfer  of  the  edgu 
II  on  one  aide,  the  flat 
side  of  the  bit  going  against 
the  wood.  The  handle  has 
a  orook,  w  that  tin  knuckles  are  not  grazed  against 
the  timber  when  hewing. 

The  Israelites  west 
If' BIT.  of  the  Jordan  hod 

but  small  advan- 
tages of  timber,  and 
were  not  skillful 
hewers.  They  im- 
ported axemen  and 
timber.  l«banon 
had  cedar  and  fir  ; 
Etashan  had  oak. 
The  kings  of  Syria 
'   Egypt   fought 


BBOAIX-OLAflB. 


Tlmothjr  ....  il,BSS,aM 
CloTsr  ....  1S,400,»60 
688,800 


m«U  . 


fiH,2l 


for  then 


for  centuries.    Evt 


firewood  was  scarce  in  Jnde*  and  Samaria.  The  poor 
widows  gathered  a  bundle  of  sticks  tlien  as  now. 

Dung  and  hay  used  lor  heating  ovens,  Eiekiel  iv. 
ia-15.  Matt.  vi.  30. 

Btuohwooil  also,  —  "as  the  crackling  of  thorns 
under  a  pot,"  He, 

Brou'out  BoWer.  (Ilu^andry.)  A  machine 
which  spreads  the  seed  regularly  u|wii  the  suriace  of 
theground,  incontradisttnutiuu  toa  drill  which  sows 
the  seed  in  rows. 

Number  of  several  seeds  in  a  bushel,  and  number 
pet  square  foot  upon  on  ana  of  an  acre  :  —  | 


The  Egyptians  and  Romans  sowed  froai  i 

In  the  V 

)Uch  by  tying 
of  the  twttom.  Pliny  mentions  that  it  is 
for  the  acliou  of  the  hand  and  feet  to  keep 
secure  an  even  spread  of  the  seed,  [t  ia  just 
us,  A  right-handed  man  will  ilip  his  hand 
bag  for  st^ed  Just  as  bis  lefl  foot  touvhes  the 
Some  sow  with  both  handa. 

Under  the  Komano,  the  amount  of  seed  ti 
gerum  (four  fifths  of  an  ai'rel  was,  of  whw 
and  barley,  TapH:tively,  C,  10,  and  t  ma 
inodiui  was  two  gallons. 

Broad'Qlotb.  (Fabria.)  A  wide  and 
article  of  woolen  cloth,  phiin  or  twilled,  and 
the  wool  or  the  piece.  A  cloth  not  over  S 
broad  is  a  narroui  cloth,  it  is  foldeif  tengt 
the  piece. 

The  operations  in  broadcloth-making  may  b) 
cited  as  follows  :  — 

The  wool,  being  shorn,  gfxt  to  the  sorter, 
lects  the'grades  and  parts  of  fleeces  adapted 
superior  kind  of  goods. 

Oiled,  caided,  and  spun  into  yam. 

Woven  inlo  a  web  of  such  a  width  •«  tt 
subsequent  shrinkage. 

Felt«d  by  wetting,  soaping  to  remove  gra 
pounding.  The  effect  is  to  condense  it  aod 
It  in  width  and  length.  After  temaval  of  t 
by  fuller's  earth,  water,  and  pounding  the 
'dried  by  stretching  on  tenter-bars. 

Napped  on  a  gigging- machine,  which  ra 
nap  by  the  little  recurved  spires  of  the  teaad 

Shorn  to  bring  the  nape  to  a  length. 

Hot-pressed  to  give  smoothness  >ud  polisli 

Broad-gage.      {Hailtnay   Evgixanin.) 

tance  U'twFen  rsiU  over  56J  inches.      The  w 

4  feet  8i  inches  wss  sdouted  by  Stephmuot 

the  usual  grade  of  the  coal-wuonsoDthe  nil 

the  North  of  England.     He  found  it,  did  im 

it.    Brunei,  who  was  not  used  to  following  ai 

either  under  or  above  ground,  struck  out  a  | 

„  ve  the  brood-gafte  to  the  Gra 

tern  Koilway  of  England,  muing  it  7  feet. 

very  expensive  experiment,  andhoa  been  i 

I  the  standard  of  M^  inches.    S«  Railwai 

Broad-glaaa.   Glass  in  large  sheets  for  cut 

t  light*  or  paita.    For  very  many  ytars,  the  i 

making  sheet-glass  was  bv  forming  a  disk,  wh 

united  to  the  blowing-tube  bv  a  boss,  around 

]ioint  the  glass  was  also  much  thicker  than  ■ 

tions,  especially  Dear  the  periphery  of  th 

CttowN-oukBS.     Owing  to  the  vexatioai 

laws  of  England,  it  was  akuoat  impossible  Xt 

duce  improvements  in  the  manuloetnre  of  a 

wss  illustrated  in  the  abortive  attempts  of  it 

li»h  opticians  to  manufacture  lenses  of  Isig 

en  under  semi-official  sanction.     The  genera 

ionof  the  excise  system  under  Sir  Robert  IV 

IHIU,  nrnilered  possible  the  introduction  in< 

lund  of  Hji  improved  mrthoil,  for  aooie   tin 

^raiic-  and  Bulgium.     The  gb 

upon  the  Kxhibition  Building  of  1S61  was  mi 

~n  this  plan,  which  is  briefly  as  follows  :  — 

The  workman  dips  his  iron  tube  into  thi 

iscid  glass,  and  takes  up  a  quantity  amoun 

2  or  1 4  lbs.  1  he  rolls  the  uuus  on  a  wooden 


BBOAD-HOBN. 


Ol  it  immmn  a  cylindrical  thape ;  he  appUi 
MODlk  to  Um  other  end  or  the  tube,  and  Uoith 
n*i  aim  unmea  ■  hoUow  ovoid 
Jpni ;  be  whirls  this  round  hU 
^V%<1,  or,  rather,  in  a  vertical  circle 
*0  or  IS  feet  in  diameter,  and 
*lo^ite»  the  ovoid  into  a  cylinder 
^^th  iDond  ends  ;  he  re-heats  the 
8|1«H  two  or  three  times  during 
^hoe  prommea,  to  maintain  the 
PVner  conditency,  and  at  length  the 
««a  of  the  hollow  mass  gives  way,  and  w 
llvfore  US  a  cylinder  of  glaxa,  attached  only  at  one 
•Bd  to  the  tube.  The  cylinder  are  disserered  Trom 
tht  tnbe,  and  are  cut  tengthwi^  uith  a  diamond  ; 
Uejr  are  placed  in  a  kiln,  where  the  heat  gradunlly 
opant  the  ftaauts,  and  there  is  finally  presu-iited  a  flat 
(MM  oT  glaas,  which  caa  be  cut  to  any  smaller  size. 

Thia  glaaa  is  called  broad-glim,  cytinder-glass, 
Jaet-gtoM,  and  by  several  other  names  of  minor  ii»e- 
tnlneu,  value,  or  appropriateness.  See  Cvlisdcli- 
ouas. 

BroKd-bom.  The  old-faabioned  term  for  the 
Itat-boAt  of  the  Western  aud  Soutbwestem  rivers. 
Abo  called  an  ark. 

Broadr-pMi'iuuit.  (Hautiatl.)  A  snuara  piece 
o(  bunting  carried  at  the  ma.it-heail  -of  a  vessel 
h«Ting  in  command  an  officer  of  a  certain  rank.  In 
Ota  British  aud  American  navies  it  signifies  a  com- 
modore's vemel. 

Brosd'alda  1.  [Printing.)  A  sheet  of  [laper 
prlntol  on  one   side,  the  matter  fomting  a  single 

1.  (IfaHtiedt.)     a.  The  side  of  a  ship,  above  the 
water,  from  the  bow  to  the  quarter. 
k  All  the  guns,  collectively,  carried  on  one  side 

A  sword  with  a  broad  blade, 
d  principally  for  cutting. 
id'atooa.     {MfUaary.)     An  ashlar. 
id-^ooL    1.    {M/uanr!/.)     A  stonp-mason  s 
AM  which  has  an  edfe  3J  inches  wide.     It  is  usf<I 
ftr  finiab-dreMinK.      The   previous   t<»la  are   the 
foiat  or  punek,  mch-leol,   and  boaaUr  (two  incbee 
«ide>. 
S.  (Tuntiiui,)    A  Biio*.D  (which  see). 
ara«d  mn'dow-cLua.      Glass   blown   of   a 
CTtindiical  form,  split  longitudinnlly,  and  spread  flat. 
Me  BluiAD-OL&aa  ;  Ctlindkh. 


Brob.    {Carpentry.) 


peculiar  form  of  spike 
drivcm  a] ongnidi-  a  tim- 
ber whichniakesabntt- 
joint  against  another, 
to  prevent  the  slipping 
of  the  former.  For  in- 
stance, several hrob»  are 
driven  round  a  post 
which  supports  a  roof- 
timber  in  a  tunnel  or 
gallery. 
'.  {fabric)  A  rich,  stout  silk.  A  com- 
9  for  any  kind  of  stuHT  wrought  and  en- 
..__d  with  raised  flowera.  In  tbe  East,  a  cloth  of 
gvld  and  nlk.  The  manufacture  of  brocade  was 
cttabliabed  at  Lyons,  in  1757. 

&e-aa-Ml0'.  {lHaaintrn.)  A  kind  of  marble 
ihoee  color  is  a  mixture  o[  gmy,  yi'llaw,  red,  and 
dovethadea. 

BrO-oa-tet16^  (Fatrie.)  A  coarse  brocade  of 
cotton,  or  sflk  and  cotton. 

{Fabric.)   Goods  embroidered 


Brog, 
Bra&'M 


devices  have  provision  tor  turning  tbe  grids  so  ai 
expose  each  side  of  the  meat  alternately  to 
action  of  the  tire. 

In  the  upper  example  the  gridiron  is  made  in  I 

parts,  hinged  together; 


md  so  that  i1 
e  aud  eipose 


wth 
»  of  the  meat,  which 
can  be  examined  danni; 
the  cooking  process  hy 
means  of  a  transparent 
ly  covered  opening  in 
the  top  of  the  case 
The  grids  are  pivoted 
within  a  covered  case 

In  the  other  example 
it  IS  sminly  a  double 
frame  »ith  means  for 
locking  together 

Brok'an-opaoa  B«w 


nc-MO. 


A  fine  hand  saw 


■paoa  B 
Brok'en  TwIlL     {Fabne )    A  vanety  of  twiU 

Bron'clio-toiiie.    {Surgiail.)     A  knife  used  in 

the  operation  of  cutting  into  the  brtnichia,  or  wind- 
pipe. Asclepiades,  who  lived  at  the  beginning  of 
the  first  century  n.  c,  proposed  the  operation  of 
bronchotomy,  though  it  la  not  certain  that  he  per- 
formed  it. 

It  was  practiced  three  hundred  years  afterward  by 
Antyllus,  and  was  particularly  described  by  Paulus 
Jiguieta  about  A.  D.  760. 

BrOD'tem.  A  brazen  vessel  in  the  basement 
below  a  stage,  to  imitate  thunder. 

Bronse.  1.  An  alloy  composed  of  copper  and 
tin,  sometimes  with  a  little  zinc  and  lead.  The 
"  Big-Ben  "  bell  of  Westminster,  the  largest  bell  in 
England,  is  composed  of  22  parts  copper,  2  parts  tin. 
Gun-metal  is  a  bronze,  B  imrta  coplier,  1  of  tin.  It 
is  probable  that  some  of  the  ancient  alloys  which  we 
read  of  as  "brass"  were  really  bronze.  Tbe  Phce- 
nicians  brought  tin  from  Cornwall  1100  B.  c,  before 
the  building  of  Solomon's  Temple.     See  Bkam. 

"Tarahi^  was  thy  merchant  [Tyre] ;  with  silver, 
iron,  tin,  and  lead  they  traded  in  thy  fairs." 

Tlie  tin  of  fortiwall,  and  ^so  probably  that  from 
the  peninsula  of  Malacca,  was  mixed  with  the  copper 
of  the  Wady  Maghara  to  form  the  Egj-p'""'.  "«■ 
iiiciaii.  and  Assyrian  bronzes.  Dr.  Wilson  (iVeAtt- 
toric  .Ifrrn)  supimaes  that  tin  was  first  brought  to 
the  Med i terra neaii  from  Malacca,  and  gave  a  new 
impetus  to  early  Kastem  civilization.  Britain  waa 
the  next  source,  ('hili  anil  Mexico  are  more  lately 
known  as  productive  sources  of  the  same  usefid 
metal. 

Thi'  onlinary  Assyrian  bronze  is  composed  of  cop- 
per 10,  tin  1.     Tlieifbell-metal  was,  coppr  86,  tin  1 1. 

Tbe  ancient  bronze  cutting- tools  contained  from 
i  to  15  ]H'r  cent  of  tin,  from  which  it  is  gathered 
that  the  secret  of  their  manufacture  is  rather  in  their 
mode  of  working  and  tempering  than  in  their  com- 


position-  Thin  apprara  to  In;  aluo  the  tasK  witli  Clii- 
nese  cynibaU  and  tam-tuniB,  whose  tones  arc  not  ri- 
valed by  the  iuatruturutw  made  by  European  urlihts. 


is  brittle  at  thu  ordinary  temperature,  betomea  qibI- 
leabte  at  a  dull  red  heat,     ijee  Anskali.Su. 

Bronze  is  the  olili-at  alloy  with  irhiuh  wc  are  uc- 
quujnted,  and  U  assumed  to  have  preeedud  the  use 
of  iron  in  the  minority  of  countries  whiih  have 
.psHaed  through  the  various  stages-  It  is  not  a  vio- 
lent assumption  that  tlic  atone  and  bone  iniplemeut 
age  pruuedi-d  the  age  of  coptxT  loola  ;  that  Ihe  Inlti-r 
waa  the  First  metal  which  was  luied  in  tbe  iiiiiliriitii: 
art4 ;  that  the  alloyinj;;  of  i»p]ier  with  tin  to  liunli'ii 
it  [ireceded  the  lue  of  iron  (Kve  Aluiv)  ;  [tint  linia^ 
(copper  and  zinc)  was  a  discovery  later  tium  i-itlu'r 
(aee  Brass}  ;  that  the  first  iron  utilized  was  nf  tlit-  iiii- 
ture  of  steel,  as  yet  produce.!  iu  many  couiiIrir.'B  of 
Europe,  Asia,  and  Africa  by  the  native  raet.itlur^ittn. 
In  speaking  of  ages,  no  Keneral  wortd-wirh'  anii  of 
conteinuorary  progress  ia  iriti'nded.  Theft-  arc  Iriben 
yet  in  the  bone  age  (see  AxK),  others  in  the  linnize. 
Some  of  the  bone  men  have  juinjieil  into  Ihi;  iron 
(whieh  they  purchase)  t>eiAuse  they  had  no  eiip^-i-r, 
and  iron  was  the  first  metal  with  whiuh  thi'v  >>'<iiiiii> 

^ minted  ;  such  aresomeof  theSouth^eali^hiiiilers. 
lesiod,  900  B.  c,  aUtes  tiiat  iroti  w^i  Ui^ivered 
'    '    t  those  who  were  an- 


Toffetber  irlth  itoDf*!  uut  bnarbri ,  (hr  Iticm 
But  Uu  ufaof  brofue  ituudwd  b^»«  Uut  oftrm/^ 
Bronze  implements  are  ohtnined  by  canting,  nml, 
it  is  believed,  by  suba*.4Uent  hammering  wbiTi-  hot. 
(See  nipra.)  Bronze  and  copper  were  east  in  iiiirii'iit 
E^pt ;  the  Chinese  stat^  that  Yu,  wbo  um>:  Hrini' 
king  with  a  partner  (Chun)  on  the  throne  of  i.'liiiin, 
2200  B.  c,  caused  nine  vases  to  be  cast,  "n  uJiiub 
were  engraved  ma]B  of  the  nine  provinces  i.-(  iJn-  Krii- 

Cre.  The  Greeks,  EttHiu'ans,  and  the  pU|iils  "f  the 
tier,  the  Romans,  excelled  in  the  art  :  and  tliu 
museums  of  Europe  have  almost  number  I  I'.-is  sfvui- 
mrns  of  their  art  in  statuary,  housebolil  iili'nitiU, 
and  onuuuFiits.  When  the  8paiiiar<bi  tiMt  >'iit''r<'<l 
the  province  of  Tuspan,  they  mistook  tlie  liriubt 
copper  or  bronze  axes  of  the  natives  for  H'lid,  jind 
wew  greatly  mortified,  after  they  had  aoiirnuloted 
them  in  considerable  nundurs,  to  discover  the  mis- 
take they  liad  mode-  Beriiul  Diuz  narniti's  thiit 
"  aaeh  Indian  had,  besides  his  omament»  of  golil.  a 
copper  axe,  which  was  very  highly  jiottshi'd,  with 
the  liandle  curiously  carveil,  an  if  to  serV'-  I'ifiintiv 
for  an  omunent  as  tor  the  field  of  Inttle.  W-  tir-<'t 
thought  these  axes  were  made  of  an  inferi'T  Iviiil  uf 
gold  ;  we  therefore  ciHnincnvitl  taking  th'  in  in  >'i- 
chaiige,  and  in  the  s|>ai-e  of  two  days  hail  miliT^li'd 
more  than  six  hundml ;  with  wliirh  we  wi're  no 
h-w  ivjoieed,  as  long  as  we  were  ignorant  'if  th^ir 
real  value,  tlian  tlu'  Indians  with  our  glaas  lanwla." 


The  bronzes  of  Europe  took  •  mncb  wider  nafp  <^ 
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Cooley's  rpcipea  for  broiue  :  — 


Ca|««.     lla.     Bh. 


;o  which  aluminium  enters  cithrr  in 
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1!  also  Aluminium  BroDir,  p}i.  70,  71, 


BROKZE  POWDER. 
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BRONZING. 


S.  {OoUon* manufacture,)  One  style  of  calico- 
I>HBti]ig;  peculiar  rather  from  the  character  of  its 
oolong  than  from  any  specitic  novelty  in  treat- 
ment 

Bronae  Poi^'dar.  Finely  pulverized  metal, 
or  powder  having  a  metallic  hase,  applied  to  the 
■uruoe  of  jtaper,  leather,  and  other  materials,  for 
imparting  a  metallic  color  and  luster. 

1.  Oold  patoder  for  bronzing  is  made  by  grinding 
Ie«f^ld  with  honey  ;  dissolving  the  mixture  to 
obtain  the  gold  by  deposition,  the  honey  water 
liciiig  decanted. 

2.  Oerman  gold  is  a  yellow-alloy  leaf  similarly 
trcated. 

5.  Maaaie  gold  is  prepared  by  incorporating  and 
Ipinding  tin,  16  ;  flower  of  sulphur,  7  ;  men^ury,  8  ; 
mod  au-ammoniac,  8 ;  and  then  subliming  the 
mmalgam.  A  flaky  gold  colored  powder  remains  in 
the  matrass. 

4.  Copper  powder  is  obtained  by  saturating  nitrous 
acid  with  copper,  and  then  precipitating  the  copper 
hf  ezpoaing  iron  bars  in  the  solution. 

6.  tesulphide  of  tin.  It  has  a  golden  luster, 
flaky  texture,  and  is  used  for  ornamental  work, 
•nch  aa  paper-hangings,  and  as  a  substitute  for  gold- 
leaf. 

6.  I>utch  foil  reduced  to  a  powder  by  grinding. 

7.  Verdigris,  8 ;  tutty  powder,  4 ;  borax,  2 ; 
niter,  2 ;  bichl<vide  of  mercury,  | ;  grind  into  a 
paste  with  oil,  and  fuse  them  together. 

8.  (Iron-colored)  plumbago  in  powder. 

9.  (Red)  sulp.  copper,  100 ;  carb.  soda,  60 ;  mix 
and  incorporate  by  neat ;  cool,  powder,  and  add 
eopper  filings,  15 ;  mix ;  keep  at  a  white  heat  for 
twenty  minutes ;  cool,  powder,  wash,  and  dry. 

Brons^ng.  The  process  of  giving  a  bronzc-liko 
or  antique-metallic  appearance  to  the  surface  of 
metals. 

The  processes  vary ;  they  may  be  classed  as  — 

Coating  with  a  melted  alloy. 

Coating  with  a  metal  in  paste,  solution,  or  vapor. 

Corrosion. 

Coating  with  a  gum. 

Application  of  bronze  powder. 

Painting. 

The  modes  vary  with  the  material :  — 

I.  Aa  to  copper  (some  of  them  applicable  to 
brass). 

1.  The  surface  is  cleaned,  polished,  and  a  paste 
of  crocus  powder  and  water  applied  to  it.  Apply 
heat  to  develop  the  color  requirecL 

8.  Plumbago  applied  in  the  same  manner.  By 
employing  mixtures  of  plumbago  and  crocus,  dif- 
ferent'shuies  are  obtained. 

S.  The  copper  is  exposed  at  a  high  heat  to  the 
liimea  of  zinc. 

4.  The  copper  vessel  is  filled  with  a  water  acidu- 
lated with  hydrochloric  atnd,  an  amalgam  of  zinc 
and  cream  of  tartar  being  added.     Hoil  for  a  while. 

The  latter  two  processes  are  more  pi-operly  braaniig. 

5.  Corrosion  processes  :  — 

«.  Wash  the  cleaned  copper  with  a  dilute  solu- 
tion of  sulphuret  of  potassium,  or  hydrosulphuret  of 
immonia  is  applied  with  a  brush. 

b.  Apply  solution  of  verdigris,  2 ;  sal-ammoniac, 
1 ;  and  vinegar,  16. 

c  Or,  vcroigris,  2 ;  vermilion,  2  ;  alum,  5  ;  sal- 
ammoniac,  6  ;  vinegar  sufficient  to  form  a  thin 
]Mute.  Blue  vitriol  inclines  to  dark  brown,  borax 
to  yellow  brown. 

d.  Or,  sal-ammoniac,  1 ;  cream  tartar,  3 ;  com- 
mon salt,  3 ;  hot  water,  16 ;  dissolve,  and  add 
nitrate  of  copper,  8,  dissolved  in  water,  8 ;  apply 
lepeaiedly  with  a  brush. 


e.  Or,  salt  of  sorel,  1  ;  sal-ammoniac,  3  ;  distilled 
vinegar,  32  ;  apply  as  above. 
/.  Or,  a  weak  solution  of  chloride  of  platinium. 

II.  As  to  iron  :  — 

a.  Clean  the  metal,  and  wash  it  w^ith  or  immerse 
it  in  a  solution  of  sulphate  of  copper  or  verdigris, 
when  it  will  acquire  a  coating  of  copper. 

b.  The  metal  may  be  dipped  in  molten  metal,  cop- 
per, or  its  alloys. 

c.  The  polished  metal  —  a  gun-barrel,  for  instance 
—  may  be  dropped  in  a  solution  of  chloride  of  anti- 
mony and  sulphate  of  copper.     Tliis  is  hrotcning, 

d.  The  ordinary  solution  consists  of :  aquafortis, 
1  ;  sweet  spirits  of  niter,  1  ;  blue  vitriol,  4 ;  tinc- 
ture of  the  muriate  of  iron,  2  ;  water,  32. 

e.  Or,  blue  vitriol,  1  ;  sweet  spirits  of  niter,  1  ; 
water,  16.  - 

/.  The  iron  is  cleaned,  polished,  coated  with 
linseed-oil,  and  heated  to  develop  the  tint  required. 
Tucker's  patent,  Dec.  15,  18G3. 

g.  The  iron  is  cleaned,  polished,  and  lacquered. 
The  lacquer  consists  of  phelt-lac  in  alcohol,  with  or 
without  the  addition  of  sali'rou,  anuotto,  aloes,  or 
other  coloring  substances. 

A.  The  iix)ii  is  painted  with  a  2/o/(£-paint,  so 
called  ;  Dutch  metal  and  varnish. 

i.  The  iron  is  i)ainted  green,  and  rubbed  with 
bronze  powder. 

III.  As  to  tin  :  — 

Clean  the  castings,  and  wash  them  with  a  mix- 
ture of  1  part  ea(!h  of  sulphate  of  copper  and  sul- 
phate of  iron  in  20  parts  of  water ;  «lry  and  wash 
again  with  a  solution  of  verdigris,  5  parts  ;  in  dis- 
tilled vinegar,  11  parts.  When  dry,  polish  with  col- 
cothar. 

IV.  As  to  plaster :  — 

Plaster-of-])aris  statuettes,  medals,  etc.,  may  be 
bronzwl  in  the  following  manner :  — 

rrejMire  a  soap  from  linseed-oil  boiled  with  caustic 
soda  lye,  to  which  add  a  solution  of  common  salt ; 
and  concentrate  it  by  boiling,  till  it  becomes  some- 
what granular  upon  the  surface  ;  it  is  then  strained 
through  a  linen  cloth,  and  what  ]iasses  through  is 
diluted  with  boiling  water,  and  again  filtered.  Dis- 
solve 4  parts  of  blue  vitriol  and  1  jMirt  of  copperas 
semrately  in  hot  water,  and  add  this  solution  to  the 
solution  of  soaj)  as  long  as  it  occasions  any  precipi- 
tate. This  flocculent  precipitate  is  a  combination 
of  the  oxides  of  coi)p(*r  antl  ii-on  with  the  margaric 
acid  of  the  soap,  the  former  giving  a  green  and  the 
latter  a  reddish-brown  color,  the  combination  of  the 
two  resembling  that  greenish  rust  which  is  charac- 
teristic of  ancient  bronzes.  When  the  precipitate 
is  completely  separated,  a  fresh  iiortion  of  the  vitriol 
solution  is  to  be  iwured  u|)on  it  in  a  cop|>er  pan, 
and  boiled  in  onfer  to  wash  it.  After  some  time 
the  liquid  jmrt  is  ])0ured  otf,  and  the  soap  washed 
with  warm  and  aften\ai"d  with  cold  water,  pressed 
in  a  linen  l)ag,  and  drained  and  dried,  when  it  is 
ready  for  use,  in  the  following  manner  : — 

Three  pounds  of  pure  linseed-oil  are  boile<l  with 
12  ounces  of  finely  powdennl  litharge,  and  the  mix- 
tui-e  is  strained  through  a  canvas  cloth  and  per- 
mitted to  stand  in  a  wami  ]duce  \mtil  it  becomes 
clear.  15  ounces  of  this,  12  ounci's  of  the  above- 
describ;^!  soap,  and  5  ounces  of  fine  white  wax, 
are  melt*^!  together  at  a  gentU^  heat  in  a  porcelain 
basin,  by  means  of  a  water-bath.  The  mixture 
must  U^  ke]»t  some  time  in  a  molten  state,  to  expel 
any  moisture  which  it  may  contain.  It  is  then  ap- 
plied by  means  of  a  paint-brush  to  the  surface  of  the 
gypsum,  which  is  heated  to  the  temi)erature  of 
al>out  200**  F.  After  exposure  to  the  air  for  a  few 
days  the  surface  is  rubbed  with  cotton -wool  or  a 
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fine  ng,  and  nrieatod  with  a  Tew  atraaks  of  metal 
powder  or  shell  gold.  Small  objects  maj  be  dipped 
in  the  me1t«d  mixture  and  then  expoted  to  the  hpat 
of  the  fire  nntil  thoroughly  penetrated  and  evenly 
coat«d  with  it 

Tht  bronze  letters  and  Genres  upon  the  bonds 
and  paper  coTTtncy  of  the  United  BUtea  —  as,  for 
instanoa,  "  the  faint  attempt  at  a  metaiiie  ring,"  aa 
Mr.  Secretary  Chaie  called  it,  ou  the  old  twenty-five- 
cent  (ractional  currency  —  are  made  by  printing  in 
drjingHiil,  and  applying  the  metal  in  fine  dust  to  the 
duDp  aotfaoe. 

BlTrtl  it  nc-"*  tl  -"MllT'     A  machine  for  bronzing 

wall-papera  ot 
)%■  ML  minted      sheets. 

Those  parts  of  the 


tape*  under  a  fiir-coTered  roller,  through  a  fur-lined 
box,  and  around  a  roller  beneath  a  wiper-apron.  It 
operates  by  first  coating  the  freshly  inked  parts  with 
bronze-dust,  and  then  removing  the  same  from  be- 
tween the  lettera. 

In  the  example  (Fig.  912}  the  freshly  printed  pa- 


Tolres  at  the  bottom  of  the  hronze-hopper  E ;  thence 
past  tbe  burnisher  H,  which  removes  supi^rfluous 
bnmie,  and  is  itself  cleaned  by  the  hrush  /,  whli'h 
drliver*  the  bioDie  into  the  collect jiig-bo^i  (/.  Tlie 
sheet  then  paanes  between  the  wheel  A  and  apron  g, 
and  receives  a  tinal  brushing  at  the  point  of  delivery, 

Broook.  1.  An  oniameutal  clasp  with  a  pin  for 
fastening  the  dress. 

The  term  cnrrrsponds  to  muh  (which  see),  under 
wUcli  Dante  the  ornamental  cLup  appean  in  tlie 


'0  BB00M-HAKPL8  MACHINE. 

Kin^  James  venion  of  the  BlUa  Ezodna  xxi 
ixxix.IS,andinDtherplacca.  Bee  Minshira's 
torinLinguas,"lS17;  rhiUipa's"Wn^ldaf  1 
165S.  Seealsotheismejiaasageain  tbe'-Bii 
and  "  Covetdale's  "  version*.  In  tha  "  Wit 
version  it  is  rendered  "hookcs." 
The  ouch  or  bnoek  was  a  clasp  o 


.eofti 


•e  fastened  with  a  p 


this  form  of  ornamental  clasp,  has  been  attiili 
the  name  of  the  pin  {breaek)  hy  which  it  ia  & 
This  brooch  or  pin,  probably  as  Urge  as  tb 
ing-pin  of  Swift's  time,  of  old  foinied  a  stiletl 
occasion,  as  smoiie  tbe  Athesiian  dames,  whi 
such  pointed  inqauiea  of  the  man  who  alone  i 
from  the  slaughter  of  the  patty  of  Athouai 
made  a  raid  upon  ^na,  to  capture  the  olii 
statues  of  Damia  and  Auzeaia,  plnndered 
ICginetans  from  the  Epidauriana.    Herodotn^ 

"When  he  came  back  to  Athens,  briii)(it 
of  the  calamity,  the  wives  of  those  who  ha 
sent  out  OQ  the  eipeditlon  took  it  sorely  t 
that  he  alone  should  havt  survived  the  slau^te 
therefore  cniwded  around  the  man,  and  stni 
with  the  brooches  by  which  their  dnssea  wt 
ened,  each,  as  she  etruck,  asking  him,  *  Wh 
you  leave  my  husband?'  and  the  man  died 

the  upshot  of  it  was,  that  the  men  of  Atbe 
so  disgusted  at  the  conduct  of  the  women,  tb 
changed  their  dresa,  which  waa  a  short  Doria 
having  no  sleeveit,  and  fastened  over  both  sfa 
by  brooches,  and  compelled  them  to  weM  thi 
liuen  gown,  with  short,  loose  aleeves,  and 
skirt  reaching  to  the  anklea.  "This,"  Ue 
says,  "does  not  require  brooches." 

This  brooch  was  nut  a  buckle,  but  a  nn 
hooked  head  ;  so  it  was  a  broach,  after  all. 

2.  A  painting  all  of  one  color,  as  in  sepia  d 

Br< 

among  ti 


v.-sre 


of  various  materials,  mo 
broom-corn,  which  is  a  species  of  doura  oi 
and  came  from  Africa.  Of  late  yeara  much  at 
has  been  directed  lo  the  subject  of  broom-faf 
tliat,  instead  of  the  handle  and  head  being 
away  as  usrltes  when  the  com  is  worn  ont,  i 
made  pennnueiit,  with  arraogementa  for  clamp 
cam  and  uncUmpfhg  it,  so  that  it  may  be  p 
when  worn  out,  and  fresh  com  substituted. 

Uenjamin  Franklin  introduced  broom-coi 
this  country,  previous  to  which  brooma  wen 
of  evergreen  boughs.  It  is  said  that,  while  c 
ing  an  unported  corn-whisk,  he  diacovered  a 
aeed,  which  be  planted  in  his  garden,  and  fron 
the  com  was  jirnpagated. 

Brooms  are,  however,  made  of  Tarioaa  ma 
animnl  and  veEetabte. 

Among  the  kinds  may  be  cited  (and  tMiie  i 
are  really  brushes  on  long  handle*) :  — 

Carpet.  Hnrth. 

nlit.  whuH' . 

I'por.  A  machi 
le  seed*  from 
which  the  oon 

in  thrown,  and  the  seeds  stripped  olT  by  palL 

brush  between  the  teeth. 
Broom-hsn'dla  lfk-cUn«'.    A  lathe 

hollow  mandrel  and  internal  cutter*.     The  i 


&ix-rii>pU,  for  removing  t. 


BBOOli-HEAn.  3! 

Hpd    IdwgtiKliiwlly  Ihtaaith    ttw    muiilirl    mnd 
■Wk4>4  thnoitbDal  lU  b-BKlh. 

1>  IW  r(«Bi|4r  tkr  bollu*  tnanilirl   hu  ■  [«ir  of 
in  -Bltm  for  rutting  otT  Ihr  rnuith  ninii'm  u( 

■  I  1*  ;  atai)  ■  lA|imD|[  hit  cBrilUtiiiK  uii  ■  jHrot 
■J  actsd  oM  by  a  iinaic.  k  I»t<-t  hrinit  •'■wiiivIkI 
mk  Iba  caller  bj  a  liuk.  ud  tfap  Nt  brinic 

niM). 


IIROOK-aEWINO  MACHINE. 


T7WW 


.  by  {Jat**  mnnt^^nl  with  mirhf<,  im-jivriiiti* 

M  Xhr  lUnjcn  nf  tbr  i-ani'itlm-li  uttoibnl  tn 

tWrr  hriiiK.  hnh'r  nn  18*  iimii'lrrl,  ■  tliinl 

•V  (vltrr.  with  ii(<-nttmK''<ls'  Ibiwiw  tlii'ro|is 

t  b*  tfcnr  muTrmrDta  tlii>  *ariiiii>  wurk  i« 

-a.  ' 

■  haaa      A  rlMpnr  np  for  hnMhie  t)i- 
'  l«-».i  ...rn.  ■<>  tW  ■  «..rii  •limj v  U' 


n«l  aa-l  tmli    In^h  null 
J         ai   fonnt,  amiihit   •liii-li   iii:iv   )•- 
^r^*  uarlnl,  atil'  b  mjuirr  >«it  lilllt 


.-.1  1 


ta  thr  a|ifrr  Wl-han-l 

-  ..  J>^  ••(  thr  •fimil-  llil'i  llir  ) II-. 

artt  Ari'*   >h"«i  auirthiT  ■timii>.    ■■'■vir- 
■B-l  nt>  mrrmliKPriii'lil. 

Wvi*  Umih  til-  oiH-  U»t  '1»-HI>^1  )i»  1 
1^  it%rar  Ian  ban  tir»nt:«  (••  'nt-r  III"  Iiiti'Ik-4 
F  b«wh.  Tbr  l.n  of  .«r  »l'  OI--II  1.1  a.lii.il  lb- 
N— i-nra.  a»l  an-  Ib-ii  1..  kM  (|  .Uh-.!  j.»ili..ii 
1      r  »r>l  fUB|i|n  bar-   varviiiily  i>li.tj>--l   li-ail. 

■WT  fi|^it>  h*i  ■  iIb>{i  aitli  ■  |uir  of  )iin)tn| 

MWlai    Ma-cUlM'.     A    mvliit.-    r..r 

.   lanb   ••r   l« ■••».    i bai'  for  a 

Mi.^  _>4  traiQH  It  in  it*  IUiIi-ti.^1  f.^».     Th- 
mim  m  ftartl  \w-tmrm  jiar*  •■  k,  ■  I»v-I   l>y  an  n'- 
*t  t  u-tatfl  li»  b-v-r  A. 

r4in-  IniiR  irt  in  m'lli-n  )>t  tb-  n>lati.<n 
I  at  tbr  ram'Sbrrl  J,  lb--  .am  irn»v-  iif 

^  „  .rtaatiU  lb-  IrrT  f,  f..n  .-■.  f..tii»nl  III' 

■       '-»•,  thai  dritinx  tbr  ii<<-<ll'- '•itli  il>  tbm.l 

V  1         .TV  ahottir  C.  i.l.-rtl.-.t  l.y  l.v.  r  /;.  ..l- 

-  afiumtr  *i<l>-  iif  tlir  linsiiii  in  <'r.n] tioii 

v-llr.  frinna  th-  mil-  h      Tbi>  I'liiK  -lo'i-, 

V  w—r^  HMiminit  <if  tbr  ii-^tl-liar  vtlb-lrawt 
m  Mi41i'.  <br  fMvntrir  a  !■»■  lb- jaw>  u.  —  llwt  tin- 
■tt  Moibr  fif  Ihr  andtr  rarrin  lb-  Mit-h  Wbia- 
•  M»rftaC'l>tBr.  Ihp  jaw*  hrittft  mnnvl.il-  ninvn) 
^  Ik  irudM  jc  by  l—ani  «(  a  |«*l,  oi-rfBUd  liy 


BROVQHAIL 


The  blnv  vitriol  U  fint  diMolnd  ia 
the  nratu'  (boilitig). 

Brown  Fa'por.  A  cowm  kind  of 
WT«ppiiia-p>per,  which  i«  mailr  tnira  na- 
bleachedmaterial,  nich  U  junk,  )imi|^ 
reruae  Hnx,  etc  It  U  mwle  oT  TBhuw 
qualitira,  from  vtaniila  to  ^raie. 

Brown  Wars. 
of  pottery,  T 

Kriiiding  ien» 

telrKOpes. 

Bnuaini;  {LtaUier  -  manu/itttun. ) 
After  currinl  )wth«r  has  hem  dniilint 
and  dried,  it  i*  yraimed  hf  folilinf^ 
irnii'n-aide  in,  and  nihtrins  vith  a  m/>- 
liter.  It  is  then  extcniled  and  rablnl 
on  the  giain-oide,  which  ii  called  trui*. 


r  the  qwculutn*  oT 


ifroffin  Stttimf  ISukim 


a  cam  *  nn  a  sapplemental  shaft  moved  by  gears  hj, 
the  pawl  Kearinf;  witk  a  ratchet  fonn«l  at  the  under 
lude  of  the  oiiti'rniost  of  the  jaws  a.  The  n<-xt  out- 
Waril  movmneiit  of  the  iiredle,  the  jaws  briDg,  of 
caurw,  again  lowered,  rarriL'a  the  stilch  a>»ve  the 
liiadins-tu-ine.  In  this  niannir  the  stitches  ant 
formed  nltcruatrly  sbovt:  anil  IkIow  the  bindina- 
twine,  tlie  distance  apart  of  tlic  Htitchea  corrMpond- 
injt,  of  courae,  to  tlie  inlemiittrnt  feed  fji*'''"-  as  jua 
described,  to  the  jaws  a  u|ion  their  snpiiortinff-gu  t  a 
X.  Tlie  needle  is  anpiiliMl  front  iipool  E,  which  has 
a  t4>niiian-aprin){  g. 

Bronsb'wn.  (Vehirlc.)  Prom  hroueUe,  a  form 
of  Aacie  invented  by  l>u]>in  about  1671.  Aclosod 
carria);e  with  a  aingle  inside  Beat  for  two  peranns. 
and  an  elevatul  driver's  seat.  The  front  is  glazed 
and  the  fore-wheels  turn  on  n  short  lock. 

Brow-band.  iSmUtltry.)  A  hand  of  a  bndl 
head-stall,  or  halter,  wliic^h  paasra  in  front  of  I 
horse's  forehead,  and  has  )oo]is  at  its  ends,  through 
whirh  pMS  the  check- straps. 

Brown'lng.  A  jiroccss  by  which  the  surfaces  of 
articles  of  inm  miiiitre  a  nhinint;  brown  luster  ;  tlib 
tuay  be  prodiienl  by  clilnride  of  arititiiony. 

JBromiiig,  or  Branding  Liquid.     Sulphate  of  cop- 

prr,  1  oi.  ;  Bwert  spirit  of  niter,   I  oz. ;  water.   1 

)4iit.     Mil.     In  a  few  days  it  will  be  lit  fur  use, 

BnneAing  for  ffuH-Barnlii.     Tinet   of  mur.  of 

iron,  1  01.  ;  nitric  ether,  1  oz.  ;  auljih.  of  cojiiter,  4 

nTiiplra  ;  rain-water,  1  pint.  ,  If  tlie  proeesx  ih  to  lie 

linrnei),  aild  2  or  3  (trains  of  oxvtiiuriiile  iif  mi'rcurv. 

When  the  barrel  la  Knihhed.  let  it  n'ln.iin  a  Mlinrt 

liine  ill  lime-water,  to  neutmlizi^  any  aeid  which 

may  have  penetrated  ;  then  rub  it  well  with  aa  irou 

win-  ST ratch- brush. 

Another  ariiie  is ;  — 


Kitri 


:  ether 


Alcohol 
Sulphate  of  copper 
Muiiatcd  tinct.  of  iron 


for  bruising  n>u^h  feed  to  make  it  imin 
jialatable  and  (HHcatible  for  tUxk.  It 
IS  princinilly  Qseil  in  Britain  in  t>ai>- 
ing  prickly  plants  aach  aa  the  fiirv, 
which  ia  dio  knoa'n  ai  «cAii>  or  jgfw 
iUlae  EUTopeut), — a  firickly  plant  vetr 
common  in  the  British  IilaiMl^  au 
very  nutritions  when   brooght  into  i 

condition  whii^h  docv  not  repel  the  animal*. 

The  mode  of  preparing  it,  where  nwchiDer;  it  Mt 

acceasible,  is  by  lueaus  of  tba  c"" — '~~  ""  ""  "' 

mallet. 

Hi.  MS. 


The  illnstration  ahowa  a  hraiting-nMchitia  with 
studded  cylindera. 

BnilalnghinlU.  (MiUiwy.)  A  huHl-mm  b 
which  Krain  for  feed,  malt  tm  birwing,  and  Aaz-arfd 
for  ]>n>Fvtinf:,  are  couraely  gronnd.  It  conaista  ottwo 
cast -iron  rollers  niountcil  on  a  atmnK  fkunc,  ud  ai 
arranged  that  grain  is  carried  between  thmi  and 
cnished  more  or  Ichb  acronling  to  the  <l^gne  1* 
which  the  rollen  are  tightened  up  by  the  bu4- 
scrrw  at  tbi;  end  of  the  frame.  With  the  hMMl-aiHI 
one  man  will  crash  about  H  bushrla  ol  oala  or  fcl- 
secd  (ler  hour,  and  two  men  4  hualiel*.  Bv  hon* 
or  steam  power  it  will  cruali  fiaa  15  to  34  boaMa 
pr  hour.  Of  malt,  from  two  to  three  tinwa  tlw 
alnve  ijuantities  may  be  gronnd.     {Fiff.  947.) 

Bmdi.  1-  Anaasembhigcofhain.hog'nbriMhi, 
striiH  of  whalebone,  short  witv,  hatencd  to  ■  hM- 
dle,  either  collectively  w  in  aeparati;  tattM, 


BRURII. 


393 


BRI'SH. 


M7. 


J 


7 


a^ 


«-W«J 


Th^  siullrjit  kiii«l  of 
tmub***  nn*  xiMttX  in  «n- 
tfr-ivl«ir,  «iiil  Mitii*-  kiiitU 

|i*iiitiiixu       ^ii'l 

BIT     rAllttl     ^H- 

liAir,  rtr. ,  are  riii|»I«iy**«l. 
Tli*''»«*  an*  niAili*  !»v  inHf^rt- 
iiifC  a  tuft  Iff  tfir  haini 
with  t)H-ir  ni«*tA  iMiiiiiii 
tiif^thiT  iiitii  a  i|iull  iiFi*- 
TIOIIhIv  <M*ft«'lli'tl,  wliirh, 

on  ilryiof;,  •wnrm  to  holil 
thriu  fa^t ;  for  tin*  Un(*'r 
ia/i*%  a  tiu  tulir,  fitlwr 
nitiiitl  or  flat,  ia  fin- 
|i].>y«>«l. 

IIo^h'  ftriitl«'<»an*,  how- 

fvi  r.  ihi*  iii-tti-rirfl  )>rin<  i- 

■■nL  th'*  whiter  ant  In^ttrr  kiii-U  W\\\\f,  «*ni- 

lA  far  kair,  t«»i:!i.  •  lutk'"*,  au*I  h.it  liru.<ilji*%  ami 

\m  tW  W  ttrr  rUv^«  iif  jMint  hriMh***. 

hmCl««  arp  6 rat  Mtrti-«1  a*  •'•mlin);  to  i-olor,  and 
,  bj  Tail*  of  a  wrii**  of  rutiilM  (•!.  Yi^.  Ul-^), 

ytartk  fomml  Iif  n'-'-<l!'-«  «ff  variinH  Mxi^a,  an*! 
•S  4tfl<pr'nt  «lutan«-^«  Apirt,  tli>*y  art-  a.vi«irti*i| 
4iBC  to  aiir,  by  ru|ili;.  iii^  at  tii«t  !)>•*  Ur^"«t 
I  MM  tWa  IB  auc*.*  *«i>in  ihi-  urn  iII'T  <in'"«,  tix«-il 

-UUr 

it-bmak  —  th»»  Min|ilf«t  form  of  hnish    - 
i^t  ky  iairrtin^  fulll^u^th  bn-tl'*-*  U*tufi-n  two 
proair*  on  thr  hmU",  aii«l  »iM'iiriii^  th»m 
at  tvinp,  »hi<  li  1^  afti-r«jr  1  |iruti*<-t'  ■! 
uf  tdur  niiir«l  with  n'ill>*.fc'l.      In  ntlp-r 
th**  tiri«tl*-«  an*  teiirroiiii«l-  •!  by  a  nn** 
whi^'b  tiioil*  tb**iii  ttf  till*  h^ii  11<-.    In  l.iVf 
b^«  an  I  i«ant**r*4  ilu«t<  rs   th<'    luii<ll«*  14 
•J  «lnriu^  it«  •inallrr  ^-ixA  (•tr**:ii>i«t  into  tlif 
^Uc»«l  within  an  iron  «  up,    wlui-li  1iiii<U 


I 


lai'k,  '/  A  tnft  n'nily  fi»r  inNrrtion,  /  \\\^  fa«*^  of  an 
oval  YmiHh  afti-r  ilmwiiii;,  mhI  g  a  1»ru]4)  of  Mark 
hiistli'A  uitli  an  «*il^ii>;  of  Hhit«-  hrihtli-.s  cut  aiiJ  fiu- 

lie  MA. 


tlu^t^n,  rti*,,  ar^  m.nl'*  hv  in-Ttin^ 
inti»  a  «ti^  k  or  li'-U'l  |in'riiiii^Iy  l*>»ri  il 
f-*  tb'-ir  rrifptioTi.    Tli»*»«»  ari*  fn'ijufiitlv 
lariv  to  th>*  fa-f,  ^^t  thr  f.ii*i*  it ii- If  it  roiiiiil- 
t  M  to  $jir^  \\»^  tuft«  an  outwanl  ^|>l<iy  wlii-ii 
" ;  tW  f««jl  rn  \\  ar-  !ir»t  <li|i|i*-<l  into  in.-ll"l 
tAin-t  vith  thn-t*!,  a^ain  iliiij*- i.  a\A 
I  «itb  a  «urt  tif  tariitinfC  imttioii.      BniHli- 
^«*  ription  arr  u*ually  nik>l'-  witli  lirittli  h 
IrMlo  ;  bat  «h»-rv  «tiirn*-««  iart-iiiiri-<l.  ,%a 
.  kair.  aii*l  othT  •intiUr  liru<>hi*o,  farh 
mj^  \M  tlouM^l  <iu  a«  to  pffv  III  ImiIIi  •  n<l-i 
lk«^r  ar«*  tbrn  «'Ut  olf  **|ij.in*  an*l  rvi-n, 
ikarl  •!irf«'-^.  ni|H>i jally  «h-'n  tlf  'litili* 
^^  ft'ar  th*-  nii*t-«-nil«. 
•rk*  or  brj*k-)MMnU  an*  rut  fmni  )>ii*i-f'«  tif 
tkii  kBf'aa.  VI  a«  to  tfrt  two  iMit  nf  fai  h  w  i'lth 
\k,  Tu   V4^'.   TbrTiol*-^  a^•  i|nll<-l  tlirou;:)! 
>-kaar«L  toinftur^  uuifiiruiiiv  ;  ihii  in  t1.it  f<ir 
iinp    t«ni«li.  but    if  t)K   •-■1;:<-   i-*  l<i  h.i\i' 
.-«f  fafuU^^.  a  |«ttrruU>nl  to4<  «'rT<-4iH»ii>l- 
•a  MBftluj'^i.      JPrtitriHt/,  thf  n<-tt  M*-i*, 
■  ky  cUiB|iini(  tlw*  'irillfil  «iit.  k  to  .1  t.i1»V* 
1  loop  of  bra«  wirr  thrti«u'lt  th*-  tirit 
int  row.   iuarftinK  a  tult  of  liii<»tl«-ii 
loMp  anJ  JimwinK  on  th«*  win*,  ^t  ai  to 
into   liUrr,    vln-n,    t«u>liu;;  tlif   wii** 
I        /  loop  itfiifinrd.  ami  «»  tm  ^u>  i'f<««i\.lv 
bv  wrtmiaplnnl,  wkrii  thr  tuft«  an*  «  ut  otf 
to  s  WojCtk  ffv|^latf-il  hy  a  p^^'  ;  or,  in 
Alf  ofy  akort,  tkr  iit<H-k  i«  liUi-<l  |>ri'viiiu« 
Id  Km.  9II>,  c  •bowaa  |m  rfoiati>l  bni^h* 


Biukf$ 


\•^\***\.  Tilt'  ilrawing^win^  an*  npatly  rnTrml  with 
VI  nttT  to  Ntn-n^hrn  ami  inipnivi'  tlio  bruhh,  ami 
lin'Vt-nt  thi*  uirvii  from  M*nit«  hinf{  tlw  lutml ;  Aft**r 
wbi«*b  thr  liniKh  is  tiniNbtil  ii|i  uith  a  MMiki'-ahave 
nn«l  H>  r.i|MT.  s.in«I-|«i|ii'rvi|,  ami  vurninlitil.  In  tlw 
umalli-r  kiiHlHofilniun  brm»li«'9s  NUrb  ai«  nail  ami  titotli 
bni>bi"s  tb<-  liob'^  un*  ftunk  in  nanim-  gmovi's  in  tb«* 
stoi'k,  which  un'  ttlt«niiaril'»  tilb^l  with  a  luinl  n*il 
ri'nii*nt. 

Thf  U-Ht  MtrtH  of  bni5ih(*H  an*  trtpannrd:  in  thia 

Itr«Hi>M.  a  numUT  of  bnb'N  mn*.  drilb'*)  in  tbi'  Uim* 
«i-k  tith«T  tr.tn>vin«r]v  or  loiiptmlinally,  ami  a 
nuniU-r  *4  ImbM  air  »uiik  through  to  tlii*M'  fnMn  tin* 
f4i*«--*»i«b*  fif  tb«'  biu>h  ;  thf  tufU  an'  tln-n  ilnwn  with 
struni;  tbnail  or  Mlk,  anil  tht*  hm^tmlinal  or  tratia- 
\i tm'  hob'i  hlltil  with  iibipi  of  Umv  or  ivory. 

\Vbab-U>m%  rut  intti  htriim,  an«l  split,  in  um**!  Id 
tin'  soiiH*  ni.iiim-r  ua  bristlt^,  to  form  linialieMy  fitlitr 
by  ititilf  or  in  1  ■•njumtion  with  1iri.<«tltw.  In  th^ 
latter  iiu^'t  till*  u<iult«'mtii*n  in  mhiu  ib>ti*i't'tl  by 
tli«*  UMtn*  rapid  wnir  ami  split  ting  of  the  cmU  of  tlie 
,  wh.il(-lM»iif. 

In  Wi anil  urvV  bniali -making  iiiachini*  a  miantity 
i»f  thf  bii<«tlr^  i-t  laiil  ujion  a  itimb-hhaiMtl  ft^-«li*r,  ami 

-  a  fti^-1  fMiint  {Nirti  fn»ni  tlii'ir  «-«lt!(*,  aa  hpn-a<l  u|Hm 
tbi*  tipn>n,  juHt  •*mMigh  fi*r  one  bun«-h.  A  plunpT 
iom«»ibiMn  u|M«ii  tliin  buni'h  ami  lii-niU  it  iloubl^, 
tbi'  two  balviM  tittinff  into  -lot.i  in  a  foUower  in  MZ«* 
-iiitiil  ti»  tilt*  work  \n  buml.  A  1  arhtr  thi*n  puh|ii« 
uUiut  two  iu' bi*H  of  win*  tbrnn^b  th**  bum*h  at  tin* 
U*nil,  ami  1  utjt  1  If  tin*  |Nirt  thut  ailvanrnl.  Thit 
pluiipr  nnw  push**!*  thf  iloubliil  liumh  with  win* 
•biwn  intit  a  nut  with  spini«  thn-aiU  ^r  rifli'A  on  th^ 
iiiMib*,  at  th<*  (aiuf  tinn'  pvitiK  it  a  twiitt.  Tli«*  «'f- 
fii't  of  thin  ntiitiim  \*  to  wrap  tin*  win*  aa  a  H|iinil  or 

I  t^Ti  w  thn-ail  amuml  tht*  bun«-h,  and  thf  twistinf{  or 
pmlft  motion  mntinm'.o  no  o.^  to  M*n-w-  thf  Irtim-h, 

-  wiir  ainl  all,  into  tin-  bolr  of  thf  bni*ih-st«»  k  U'biW, 
i  p^iuK  it  <li'*  tinnm-KH  ami  Milidity  uf  u  m'n>w.     Tln-n 

iilfajgii^  itt  liolil  aiiii  fci^inK  ••»**  nvolutinu  Ian k* 
wani,  to  tukf  tin-  twi^t  out  i»f  thf  bumb.  tin*  pbin> 
p-r  llif^  up  nml  it  ifady  fiiraiioth**r  bun<-h«  wbii-h  it 
pp'lMin't  au'l  iiinrri-  by  tin-  sanit-  niotionn.  Thit  w't 
■  •f  oiMTatioiiH  i^  I  oiiip)i-t«tl  at  thr  ratt*  of  aUiut  7** 
M-ri*'<t  )M-r  miiiutf,  tbui  tintOiiiif;  an  tinlinary  M'nil*- 
liiiif;lini!«h  within  that  tiriif.  Ak  thr  bolfa  do  not 
|Miv«  through  tb*'  wifMl,  no  Un  k  ii  P-tjuirril. 

AuMfiig  till'  \tiiii'iii-A  and  |«irtn  «m  brikHhim,  and 
thf  apjiliani-i-:!  u>u<i>nit-il  in  th*'ir  making;,  may  \k 
namnl  : 

IUa<  kihK-bru^h.  lUi^tli'-btiin  binfC  mai-bin«*. 

IUaik-l«*ail  bni<ih.  Itrittb  1  baiiini;  niai  bint-. 

lUittlt'-brunb.  HH'^tlr- washing  luai  liiur. 

Hra.s.s.tiniAhi'r'%  bruOi.        1  In  Mini. 
.  nri»tlf-a»*>Mrtiiigm.K  hiiii*.  Uruj>hdui*k. 


Bnuh  for  cbdiiod. 

Bnuh-huidle. 

Briuih-hc«d. 

Bnuhing-muhme. 

Bnuh-mtkiag  machine. 

Carpet-bnuh. 

CBiTuge-bnisti. 

Cloth-bnuh. 

ClothcB-bnub. 

Drawn-tHnsb. 

Dusting-Iwiuh. 

Ear- bnuh. 

Eiigina-bnish. 

Ffather-bnish. 

Flesh-bnuh. 

Flue -bnuh. 

Furniture- brash. 

Graiaing-brusb. 

Hair-bnuh. 

Hair-pencil. 

Haniew- brash. 

Hnt-braih. 

Heuth'bniah. 

S.  An 


Horm-brniih. 

Hydraulic- bnuh. 
I  rrigatiiig-bnuh. 


Nail-brush. 

Paint-brush. 

Paste-bnuh. 

Benilring-bnuh. 

BoUnr-brash. 

Scrabbing-  brash. 

Shoe-brush. 

Spoke-bruah. 

Slock -brash. 

Stt¥«t-BweepiDg  micliine. 

Tar-bnuh, 

Tool-brash. 

Tooth,  brash. 

Tube -bnuh. 

Velvet- bnuh. 

WhUk-brasb. 

Wire-bruah. 


imp  for  cannon.     See  Sponge. 
■b-Attt.    One  in  which  the  anrface  is  cantin- 
nsll^  bnuhed  by  a  band-brash,  during  the  process 
of  suing,  so  as  to  bring  a  nap  ti>  the  suiface. 

Bittu'liii-ma-ohiiis'.   1.  (Hat-makita.)  Ama- 
chinfl  for  brushing  hats,  to  rentove  the  dust  after 


t BRUSSEU  CABPBT. 

The  bnishea  are  generally  of  briitlai^ 


isofw 


ranted   yar 


linen  web,  inclowd  in  wonted  yarru  a 
colots,  raiseil  into  loops  to  form  the  pat 
ordinary  Brussels  carpet  has  an  onciit  pil 
imperial  Brassels  the  figure  is  raJMd 
ground  and  its  pile  is  cut,  cnit  the  sroimd 
In  the  illustration  the  small  (bta  pa 
ends  of  the  Ijnen  weft-thre«da ;  the  <loa. 
lines  the  linen  vratp-threada  ;  the  Gt*  lia 


the  nap  on  cloth 


mu/aduTe. 
before  sA«a 


sArartnff. 


Itbj 


a  cylinder 


nc.949. 


is  damped  bj  exposure  to  steam, 

nlnnle  jets  ttom  a  copper  box  extending  the  whole 

wi<ith  of  the  machine.   Sometimes  called  a  bruihina- 

mill. 

3.  (Ftax-manv/attiire.)  A  machine  for  scntcbing 
flax,  in  which  the  beaters  are  superseded  by  stiff 
brushes  of  whalebone.     See  Scutcuiijo-maciIiSe. 

Broah-pnll'er.  (Aip-kvllurt.)  A  machine  for 
fmlling  up  bmsh  by  the  roots.  It  sometimes  con- 
sists of  a  mere  hand-tool,  with  a  gripper  to  give  a 
firmer  hold  than  the  hand  will  rpAlily  afford!  As 
a  machine,  it  is  a  traveling  impltment  with  closing 
jiwa,  which  seize  the  bushes  and  pull  them  out  an 
Uir  team  moves  on. 

Brtwta-irhsaL    a.  A  wheel  with  bristles  an  iU 
perijihery,  nsed  to  turn  another  wheel.     One  of  the 
wheels  being  driven,  commu- 
nicates motion  to  the  other  by 
^  frictional   contact.     The  con- 
tacting surface  may  be  a  brash, 
leather,  indiitrabber,  cloth,  or 
anything  else  which  is  slightly 
elastic  and   not  too   slippery. 
The   relative  rale    of   motion 
may  be  oc^usted  by   moving 
the  wheel  whose  periphery  is 
engaged  towards  or  from   the 
cetiler  of  the  face-wheel.      The 
motion  may  be  commnnicnted 
by  contact  of  the  peripheries    of   the    resiiective 
wheels. 

b.  A  circular  brash  ranning  in  a  laihe,  and  used 
topolilh  articles,  is  also  calleil  a  hraih-wheel. 

These  brushes  are  hard  or  soft,  and  the  wheels 
■re  from  two  to  eight  inches  in  diameter. 

They  are  used  with  emery,  piilty-powder,  rotten- 
stone,  crocus,  roiage,  etc.,  and  other  kinds  of  polish- 
ing-powder,  with  oil  or  dry.  Thi'y  are  especially 
Qvful   in    clissed,    iudeutcd,    carved,    and  open 


by  the  larger  dots,  and  are  subsequentlr  i 
itie  pattera  is  formed  by  bringing  to  tbe 
any  particular  spot,  such  one  of  the  Ml 
as  is  required,  and  they  are  formed  int 
being  turaed  over  wires.  As  the  yarns 
up  very  unequaUj,  they  are  not  wound  nj 
beam,  but  are  aepantely  wound  npoi 
arranged  on  frames  at  the  mck  of  the  loo 
leaden  weight  being  attached  to  each  bob 
it  the  rei{Uired  tension. 

In  the  BriuatU-mrnel  loom  ther*  ad 
frames  OS  there  are  colore,  and  the  nnml 
bins  i«  regulated  by  the  width  of  the  eai\ 
1-ywd-wide  carpet  there  are  280  bobUns 


AwHif-CbpM  lOMH. 


but  when  the  carpet  is  one  yard  wide,  eadi 
have  344  bobbins.  The  warp-yarn  from  e< 
ia  termed  an  end;  this  may  Consttt  of  oa 
three  threads,  arcordingto  the  r[nality  of  1 
The  nuU  are  carried  through  sraall  brass  e 
maila,  attached  lo  line  CMda,  va»  ere  ar 
Tor  each  cord.  Each  cord  is  pasaed  ore 
fixed  above  the  looin,  and  ia  fastened  t 
For  a  f  carpet  there  arv  1,300  maOM,  wwd 
leys  to  each  loom.  Those  cords  which  wi 
the  surface  a  certain  set  of  rama  rajofr 
I  row  iu  the  pattern  ars  boona  togitber  in 


BRUSSELS  LACE. 


395 


BUCKET. 


One  UA  b  necessary  for  every  set  or  row  of  colors 
that  has  to  be  drawn  to  the  surface,  and  the  lashes 
tre  taken  in  regular  succession  till  the  imttem  is 
eomplete. 

Tne  number  of  lashes  reauired  will  depend  upon 
tile  number  of  weft-threads  which  occur  in  the 
icgnlar  recurrence  of  a  complete  pattern.  If  the 
lattern  be  ft  y^urd  long,  it  may  require  as  many  as 
t20  loAtk  The  lashes  are  pulled  by  a  boy  wlio  is 
eiOed  the  drawer,  in  the  manner  of  the  Draw- 
loom  (which  see).  Like  the  latter,  the  arrange- 
■eat  described  has  been  superseded  to  some  extent 
hj  ihe  jaequard  attachment. 

In  operation,  the  first  lash  bein^  pulled  raises 
one  fiftn  of  the  3ram8,  their  colors  being  such  as  go 
to  form  the  commencement  of  the  pattern.  A  light 
wooden  board  termed  a  sivord  is  set  up  on  edge  be- 
neath the  raised  ends.  The  lash  is  let  go  ;  a  round 
win  ii  inserted  in  the  "bosom,  or  opening  formed  by 
the  iword,  which  is  then  withdraArn.  The  weaver 
thendepresMS  a  treadle  which  works  the  heddles 
isd  eroioes  the  linen  warps,  and  depresses  all  the 
wonted  ends  except  those  looped  over  the  wire. 
The  shntUe  with  a  linen  weft  is  then  thrown  ;  the 
oto  treadle  is  depressed,  which  crosses  the  warps, 
igun  locking  the  linen  weft  and  raising  the  worsted 
cadi.  Having  thrown  auother  linen  weft-thread, 
tad  driven  all  home  against  the  web  by  the  batten, 
1m  repeats  the  process,  the  drawer  pulling  on  the 
leoood  lash  ana  so  on.  When  a  number  of  wire^ 
MB  thos  employed,  the  ones  farthest  from  the  batten 
aijr  be  withdrawn  and  used  over  again.  Sixty 
wins  form  a  set.  ^ 

In  making  WUton  or  pUe  carpet  the  wires  are 
fltttened  and  have  a  groove  on  top,  acting  as  a 
(hnetor  for  the  knife  which  cuts  the  row  of  loops 
ud  releases  the  wire. 

The  quality  of  Brussels  and  TVilton  earpetf  is 
wtimated  by  the  number  of  wires  to  the  inch.  The 
vnal  number  for  Brusselsia  nine,  and  for  Wilton  ten. 
In  either  fabric  great  care  is  requisite  in  beating  up 
wenly,  or  the  pattern  would  not  match  when  the 
Iweidths  were  joined  together  at  the  sides.  A  bell 
risn  when  64,  SO,  or  90  lashes  have  been  woven, 
*Qd  then  the  weaver  tests  by  a  measure  whether  the 
rnqaired  number  of  lashes  measures  ^  of  a  yard.  If 
too  short,  he  repeats  the  last  lash ;  if  too  long,  he 
omits  it 

As  the  five  ends  run  throughout  the  yam  while 
only  one  of  the  five  is  taken  up  on  an  average  at  each 
littk,  it  hms  been  attempted  to  dye  the  yam  in 
lihoes,  80  as  to  make  one  set  of  ends  till  the  various 
colon  of  the  pattern.    See  Printed  Cakprt. 

&lis%els  Idioe.  Brussels  point  has  the  network 
nude  by  the  pillow  and  bobbins. 

Brussels  ground  has  a  hexagonal  mesh,  formed  by 
phuting  and  twisting  four  flaxen  threads  to  a 
perDendicular  line  of  mesh. 

Brussels  wire-ground  is  of  silk.  The  meshes  are 
partly  straight  and  partly  arched. 

The  pattern  in  each  case  is  worked  on  with  a  needle 
ifter  the  mesh  is  completed. 

Bab.  A  substitute  for  yeast,  employed  by  the 
distiller.  Prepared  b^  mixing  meal  or  i)our  with  a 
lit^  jeast  in  a  quantity  of  warm  wort  and  water. 
Bnb^e.  The  glass  spirit-tube  of  a  level. 
One  of  the  small  hollow  beads,  or  floating  globes, 
for  testing  the  strength  of  spirits  by  tlie  rate  at 
which  they  rise  in  the  liquor.  Now  superseded  by 
ihtb  aleoKcimeter, 

BnbHbla-tri'er.    An  instmment  for  testing  the 
delicacy  and  accuracy  of  the  tubes  for  holding  the 
ipjiit  in  levelintf-instruments. 
Tine  tabc  is  cEaiged  with  spirit  all  but  a  bubble 


of  air,  and  is  tried  on  its  different  sides  to  ascertain 
on  which  side  the  bubble  moves  most  regularly. 
The  stage  of  the  bubble-trier  has  a  micrometer  screw 
for  its  adjustment. 

Bn-cen'taur.  (Fessd.)  The  state  baige  of 
Venice. 

Buck.  (Masonry.)  1.  To  break  ore  into  frag- 
ments with  a  hammer,  crusher,  or  grinder.  This  is 
subsequent  to  the  operations  of  spoiling,  cobbing,  and 
sorting. 

2.  A  frame  of  two  crotches  to  hold  a  stick  while 
being  crass-cut.     See  Buck-saw. 

Buck-board.  (Vehicle.)  A  plank  bolted  to 
the  hind  axle  and  to  a  bolster  on  the  fore  axle, 
being  a  cheap  substitute  for  a  bed,  coupling,  and 
springs. 

Buok'et.  1.  A  vessel  of  wood,  leather,  metal, 
or  other  suitable  material,  provided  with  a  handle, 
and  adapted  for  containing  hquids  or  solid  materials, 
as  in  canying  or  hoisting. 

The  ordinary  wooden  bucket  is  of  pine  or  cedar, 
and  holds  2}  gallons. 

The  bucket  for  hoisting  is  metal -bound,  and  some- 
times is  equal  in  capacity  to  a  cask  of  100  gallons. 
A  corf. 

In  mining,  square  boxes  with  falling  bottoms  are 
known  as  dumping-hvLcketB.  When  having  sides 
wliich  open  when  a  latch  is  withdrawn,  they  are 
tilti7ig-h\ic\ivta. 

On  sliipboard,  buckets  kept  for  emergencies  in  case 
of  fire,  etc.,  are  frequently  of  tarred  or  waxed  can- 
vas or  of  leather.  Watering-buckets  for  horses  are, 
in  the  United  States  military  service,  made  of  stout, 
un tarred  canvas,  and  also  of  sole-leather,  strength- 
ened by  a  copper  rim  at  top  and  bottom  connected 
by  side  stripe. 

Previous  to  the  general  introduction  of  water-mains 
and  fire-plugs,  leathern  fii-e-buckets  were  in  common 
use.  The  spectators,  always  numerous  on  occa- 
sions of  fire,  were  formed  in  two  lines,  one  of  which 
passed  the  full  buckets  from  hand  to  hand,  for  sup- 
plying the  engine,  and  the  other  passed  the  empty 
ones  back  to  be  i^plcnished.  Some  of  these  relics  of 
the  past  may  yet  be  seen  in  old  warehouses,  etc 

2.  (JFaler- wheel.)  The  ixine  or  float  of  a  water- 
wheel. 

The  shrouding  of  a  water-wheel  consists  of  annular 
plates  at  the  periphery,  which  form  the  sides  of  the 
bucket ;  the  o\xc\iii\.-ends,  in  fact,  but  constituting  a 
part  of  the  sides  of  the  wheel. 

A  radial  bucket  is  one  which  lias  the  bottom  in  a 
right  line,  continuous  with  the  radius  of  the  wheel. 

The  lower  piece  of  a  bucket  is  the  bottom  or  floor. 

Fig.  952. 


Water- Wheel  BuckH, 


^ 


IHTCKET-ENGINE.  3 

The  onter  pi(>ce  U  the  arm  or  terial.     The  juuction 
oF  the  boUnm  and  arm  in  the  cUkiw. 

Tlie  bafkrt-pUrh  i*  a  liiruUirline  piusitig  through 
iiv  (.■llnwa  t^  Ihe  scnrH  nf  buiki-ts. 

In  tlie  illustralion  {V\g.  95^),  the  iHiekela  B  arc 
pHili  shnpiii  of  ■  hiiiule  ]iici:i'  of  mi'tal,  mul  thi'V  «re 
riiKlilMMl  (.inlwcvltivrly  on  tlie  rim  A,  whii-h  is  con- 
tinnouH  Hn<1  fnmiH  the  inner  Hide  of  each  bui;ket. 

Tlic  liuikiU  B  on  the  lea-hiinil  siilw  of  the  wheel 

an-  in  Ki^lion,  ami  Rhuw  l\\y.  ihHiw  of  the  interior. 

3;  {Hydraulic  Emji-Hftring. )   'tlie  M'oop  of  n  drvdg- 

ing-niHi'liine,   UHimlly  having  n 

Ht.VA.  Iiiiieiil  bottom,  whifh  la  closeil 

while  nuHino  innil,  eti^.  from  (he 

Inttoin,  aixi  ojirned  to  di'posit 

the  luad.     Tliat  iUustmttfl  is  of 

wuii-i'y  I  indriinUhnlK.',  and  fnrmeil 

ill  two  MTlions,  a  it'.     These  an; 

seiiamteil  when  the  bucket  is  low- 

[■mt  down   into  the  mud,  and 

itniwii   together   by  the   togj(le- 


firrd^r-Bwifl. 


onelutving  a  metallie  mouth,  forming  one  ofa  series 
lixiHl  to  the  eiulh-KH  Itfiud  cif  n  (.'twill -''K'vutor.  Tin: 
ftmin  i«  m-ooji.il  up  at  the  bittfst  imsiliim  of  tlic 
hurket  and  rluK'liaT)ji-d  on  |Kiiuin(;  the  higlivat,  as  in 
a  chain  elevatDr-hueket  ]iuiii]i. 

5.  (.Viiu'ico/.)  A  slobe  of  hoora  eovered  with 
cnnvas,  usni  as  n  rernll-siKliat  Fur  whnle'l'cnta. 

Biiok'«t-eD'Kliw.  illiidranUe  Enginnrivg. )  A 
machine  lontilizcadtreamiirwaterwhiuhliaiconKiil- 
emble  full  and  lint  mnilemtu  iiiuuitity.  It  eonslsla 
of  n  aeries  of  Imcketa  Bltn<:heil  to  ail  enilleaa  chain 
which  niiiH  over  H]iroi'ki-t-wlieel!i,  from  one  or  lioth 
of  whieli  |iower  i«  ohlnined.  The  water  flows  into 
each  bucket  aft.-r  ria«Hiii){  the  auramlt,  and  ia  dls- 
elinrf^ed  aa  each  Ini^^et  reacbea  the  lowaat  part  of  ita 


lit- 9a. 


BilCk'«t-hook.  (Ifiinhnnilrg.)   A  device  for  hold- 

iti);  a  Imcket  B^nat  a  tree  white 
Pitching  sii;^r-nin|>lc  sap.  Itniuy 
lie  ilrivcn  into  the  tree,  or  may 
huve  a  gnir  of  exlnnsible   antia 

Bnok'at-tnak'iiiig  Mo-chine'. 
Si-vrni1  machines  may  be  included 
uniliT  this  Ki'iieml  titln. 
A  lallie  wtiuse  hollow  ehuck 
I  j  Iiotdx  the  Htavea,  whjidi  are  eln- 
'  braced  hv  a  tnisa-hooii,  while  the 
inside  U  tnnie.1  out  and  tW  rim 
tumiil  otrsn  mil  Illy.  Ileiiii;  then 
tuniiit  end  about,  and  tint  uimii 
a  eonieo-rnifilat  ehui'k,  the  outaide  Is  tumeil  smooth, 
the  lower  <-.l;,'e  tiinKtl  olT.  and  the  ertm-  mml-. 

The  piece  to  form  the  hiittom  is  fa-t.-nol  to  a  faee- 
jdate,  anil  tnmed  off  amoolh  and  cirenlaT,  llie  edge 
lieiii;;  featheml  to  til  tlir  emze. 

Anotlier  fona  of  Imcket -machine  in  one  whieh  cnts 
n]>  a  eonleul  fmatum  «t  wowl,  mi  thiil  a  wiies  of  aii. 
nnlareoiueul)iipeniareent  out  of  thesidid,  IhejiiiH'iii 
furuiing  a  neat  of  buukel-sides  littitig  uitldii  each 


Jbrtri. 


BUCRIKO. 

oilier,  and  only  niinos  the  wood  which  wu  lutvni 
-  i  making  the  aaw-kerf. 

Tlie  block  is  iihued  upon  a  uUe  whoae  aaj^r  «ilh 
le  lionzontal  is  sncli  aa  t«  make  Tertical  Ikatiilr 
of  the  bueket-blouk  on  which  the  baod-Mw  ii  mk- 
iii«. 

Bttok'«t-v«lT«.  {SUam.fngint.)  The  nln  m 
the  tup  uf  the  air-7wni;i  bucket  It  liaca  m  tL 
bucket  plunges  into  the  water  in  the ciatemfamuk, 
and  closes  as  the  said  bucket  riaea  l«  diacharge  itt 
load  through  the  ifalipery-ro/n. 

In  mnrine  engines  a  flat  metallic  plate  gOTRUlW 
posxa;^  iH'tueen  the  air.pnmp  and  eomlenarr. 

Btlok'et-irlMaL  {Hydmalie  EfgitueringA  A 
very  ancient  foru  of  water-tsiaing  device,  baring  t 


whi-el  over  which  J 
bni'kets  whieh  dip  li 
discharge  at  tlie  surface. 

In  another  foim  the  pota  are  attaehed  la  the 
wheel  anil  dip  tlie  water  of  a  river,  which  they  Jia- 
charge  into  au  elevated  trough.     See  KuBl*. 


The 


llnat 


nf.flC7. 


shows  a  wheel  aa  used 
in  Syria,  India,  Kfopt, 
i-lc.,  but  mode  in  mod- 
em style  by  the 
Giouts.  The  Imcketa 
are  made  of  galTanin-d 
iron,  and  an  ass  walk- 
ing U  iiiih-s  an  boar 
—  Svnnn  gnit  — will 
mise'  3.120  Rnllona  per 
hour  from  a  de|ith  of 
20  t'.-et. 

Ill  onefofm  of  wnter- 
elcvntoT  the  bucketa 
are  small,  and  consti- 
tute links  ill  a  chain  ; 
the  more  common  fonu 
is  disks  or  tnitlons  on 
n  cliniii  rising  through 
a  tiilie  and  thus  cany- 
ing  up  the  water. 

The  biicket-whee]  it 
ninl  ill  grain -elevators. 
All-  Itri'KKT.  Ahw  in 
CarbHirlnn. 

BnokloK.    1.  lau- 


of  the  jiroceai  of  bleaching  Bltenutfag  wUk  m 
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1  lisht.     Sn-' 


IlirKKAU. 


mi»f.t    TV  n 


p|:n'alcrp*rl  of  huninH-lnu-LIi-*  an-  rillirr 

jufHiinnl  ur  jiUtnl,  thr  fwnH-r  IvinK  nwtl  f"'  "'■ffi"ii 
1)1  dp  ihr  OH'  liy  luunnim,  .  ••lul,  uiil  thr  niinniunrt  kinilmr  harucM  gtrnenllj'  ; 
m  ki^uf -inM,  utJ  tbr  brui-li  in    nml  tin-  Utti-r  Tiir  ■'arriiwi'-tuttiriia. 

I      Thi>  nlnliiiii   iimU-riHl   in   u*ii>11y    tr—n,   tl»iif:l> 
liniT*  hwi-    many  rilvrr-jilatii]  Vaii-kliii  ur  iwtiiifai'tiiiHl. 

j      lliii-li  l<-ii  arv  alvi  niaili-  of  l<ri|!lil  niallmlilr  inm, 

^l\lliHt-iumH/'U*Hrr.t     l.inro  '  anil  oDiluiil  iiun  ;  itte  UtOT  an- llir  kiiiil  i'iiii>l<>vr<l 
uuril   of  lltr  •till   Hill   ffnair  i  in  )iiir«-  n|iii|iiiirnU  (m-  tbc  I'BValiy  in  t)ii'  l'liil>il 
jl  aDil  wravtti)^  liy  Uiiliiix  it    Suin  Sirtiii'. 
1  fu  «bi.-li  la  brakil  taluw.     Tb>-  j      Itiukl--^  ur>-  ilivi.lr.1  ini.i  lar-lHu-klra  hikI  n.lUr- 
I  laK'kl-i,  th-  ••lily  ilttrrmiiv  Iihdk  that  tin-  lalti-r 
Iiavr  a  llijli  Inrlallii-  tolir  aniUnil  tlir  liaT  (>|>)iiMile 
tbr  !■  incur.  «bi>'Ii.  liy  ita  trvulutiim,  rm-ilitalM  tlw 
|iaiua0'  >i(  lltr  >(tB|K 

•I  iriie.  IMiii  hat  a  nin-  (aunnl  tliroi]t:h  thr  i-nih 
of  till'  liHi]!  ami  Ix  lit  i-ihU  In  Tunii  l<>u|{Ura.  t  has  a 
I  U-nl  Kin- ■'»■(«»■  inittlw  «'i>.t  of  tbr   li>»|i.     r,   tlw 

'  iiiiiKiu-  aiiil  |in'i>un'-Uu  uu  uiu-  vruuliir     e  i*  a  tU](- 


'STQ&ih 


p-  of  (W  .11.  uUr  ..^i-  ill  « 

r%  lu  Cr  anm  i)ij>'bjiu<-'l  ao  Ufin-. 
piMiL    (JViaiay.)     Thrniim  1.  Ul4- 
-jWukm. 

I.   iA-*ttfry,  tic.'t     A   .l.virr  nitli  ■ 
.         r  fur  •nnniiK iitia)>>,  rl>'. 
I  — i^liannsi'iouWiiiiOiiii'l  at'in;inir, 

ibr  Britiah  rarruHi  or  tuiituU. 
»4  !■«>•■  n-invM-iil.  IU.I1UI1  l.roi,»<  tnirk- 
br  Biititk  Uu«  uu>.     Th.-;  «.  n-  wmii  ).) 


A^j^ 

-\\r\  -'''h 

VJ^.b 

% 

>5/-© 

Am.  fcU.. !»»..]. 

t>  birn    th-ir   -arfs   Ouwlv 

....      H>    r.^.1  ..r   l)..m    III    II r. 

<iliii,aiKlrU--l..-n-.     S.<r  lln— <». 
>tf«f>  latiwlw-nl  into  KiiKlan.l  ilui- 
iCkartn  II.  iMTo).     Tin---.  «  a.ll 
B.   wnr  mrraltv  liia'l>- ..f  -ilivr, 

1.  -  •.tra.J  «ilh  |.r"  ii..„  .i..i,.-,. 
.^.rirriilai.-rn'iiH'iii^l  .t  iiiiir-iii 

■1  av  uf  1.u.  I.I.-   i.  r..r  r.<t-hi>ik'  til. 
•f  t>an».  ai.,1  l,.,r-  ..,..,|.|,^..t*,  f..r 

nnnilirr.  arr  ..,»l..,  f.,mii.ih 

«r)ii>'li  tlip  Rtrap  i*  pinrlint 
i1  the  li|>  uf  till'  franir.     In 

•I  III.'  •Ila|.  14  [.in.  h.'.l  1ii'l»<-<-ii  tlic  two  |art>  of  tlwi 

fm ,  uliii  h  an-  |>iv<itii|  i.i|p-lbrr.     A  luu  a  nuralirr 

<.l  |aoJi-.-iioiiii,  «)ii''h  til  .-.ini'.i.in.lini:  li.-W  in  thit 
•liaii.  i'  )'•  a  i>kiit-'-i>tni|>  liui'klr.  in  vliii  h  thi'  lonfcna 
•■4n  )■■  liKi'-iinl  riiiln  tlli^  iitnii  W  lifliiv  thr  rrar 
i'IkI  uf  Ihi'  Iiu.k1.'.      t  i.  a  li>K-l>u.'ilr,  in  vliUli  tho 

'  iiii-tiiljji- JnHii  Hii.l  n  loiiicn.-  .'Xli  iiilinK  a>-n>w  lhi4ii. 
I  ui    lia.  a  t«ir  iif  i.nat.-l  rd..-.l    l.k-ki  uliiih  ar.- 

|4u>  br.l  taip-lbi'r  l.v  XUr  MRiin  oil  til.-  ntniji. 
I      3.   A  iriiiMni-nl  ili-l'irti<iD  or  t<«t  in  a  MiW'Miulf, 

or  a  liulfp-  »hi.'h  lu.m  tlu-  ILitn<-Hi  uT  a  nIi.i'l-iwUl 

[ibtr. 
I      .1.  (.«iv.t     Till-  inin  l<->)i  l>y  «hi<'h  a  inill-iaw  ia 

alta.  Ii-I  t.i  th-  -tiaiiiinafrani.-  or  -.•*. 

Biiek'l»«luip«.   tS.,.l.lhty.)   Tli.-i«rtlT«lii.h 

l)i.-l.i>.lilri...-iM.-,)toll'-'tnn-). 

Bnoklad  PUtM.    ili«Mi«9.\    Arormnfinin 
i4.il.'>  liir  tliairiiiii,  liHtiii);  a  hliiclit  i-oiivriilr  in  lli^ 

n>i-MI<-  aii.|  a   Hal  rim   n d  lh<-  «Iri-,  •ajl.'.l  tbr 

/Ulrl.  Tlirv  af  <i>iullv  M|iian'  i»  olJxiiK,  an.)  an* 
lai-l   ui-m  iniu   l<-nii» '  or  ginlrni,   muvrxity  u|»- 


('■  III  in  tlir   liaa. 


-)i.>l>', 

I.    rii.-l..k.'r  li..ir.>f.i<liM.lr'l|'<n1i-1-<r  i.hiitl^r. 

BnclfraBi.  ./ii'-- ..-  i  A  ■■•mi--  faltf  "f  liiiwi 
•T  h.'iii).,  >lilf>'ii<-.l  *ilh  (tliir,  BH<I  |iU<'r<i  in  mat* 
ami  oth-'T  itainii'utii  t.i  lioM  llirni  in  «haiH-. 

Tliii  »■>  iKit  th.'  niai'rial  wni  l>y  KaKlairi  "t«a 
,  tVffUn  iu  burlruKi  kulta."     Jin  IUMUI-AK. 
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ni.98L  Baok-««ir.  Afhune- 

•aw  with  one  extended 
bar  to  foim  a  handle,  and 
adaoted  to  a  nearly  rer- 
ticai  motion,  in  croce- 
cutting  wood  held  by  a 
•aw-back. 

Bnok'ihot  A  kind 
of  leaden  shot,  Urger 
than  swan-fihot,  naed  in 
honting  large  game,  and 
formerly  for  the  military 
aervioe.  Thoee  formerly 
employed  for  inakins 
muaktft-cartridflet  weisn 
about  160  or  170  to  the 
ponnd.  15  (tonietiniea 
12),  or  a  caliber  .69  ball 
and  8  backthot,  were  put 
up  in  a  cartridge. 

They  are  naually  made 
b^  molding  or  comprea- 
son. 

Bnok'sldiL  A  tpe- 
ciea  of  toh  leather,  umu- 
ally  of  yellow  or  ffnyish  hoe,  originalW  (as  its  name 
imports)  prepared  by  treating  (Mer- skins  in  a  pe- 
culiar way  ;  it  is  now,  however,  mostly  nrenared 
from  sheepskins.  There  are  two  processes  ror  oresa- 
ing  skins  to  give  the  soft  character  which  is  admired 
in  buckskin  ;  one  is  by  oil,  and  the  other  by  brains. 
The  latter  more  nearly  resembles  the  Indian  mode, 
and  both  of  them  refiuire  a  great  deal  of  manipula- 
tion. As  to  the  former,  the  skins  are  limed,  then 
worked  out  on  the  beam ;  then  they  are  milled,  straits- 
oil  being  mostly  used,  in  the  proportion  of  seven  to 
fifteen  ^lons  to  100  skins,  acconling  to  size.  The 
surplus  oil  runs  through  the  mill  into  tubs  of  water 
below,  whence  the  oil  and  water  are  pumped  into  a 
tank  in  which  a  certain  amount  of  oil  oi  vitriol  is 
placed  ;  this  causes  the  oil  to  rise  to  the  tofi,  whence 
It  runs  olT  into  barrels,  and  is  known  as  aod-oil,  be- 
in^  used  for  stuffing  and  dresHing  calfskins.  The 
skins  are  then  worked  over  the  beam  win,  this 
operation  being  known  as  "  scudding.**  The  skins 
are  next  dried  ;  then  they  are  put  into  a  lye  consist- 
ing of  from  fifteen  to  forty  fwunds  of  soda-ash  for 
100  skins ;  this  takes  out  the  animal  oil,  which 
rises  to  the  top  and  is  skimmed  off  for  sod-oil. 
They  are  scoured  and  dried  repeatedly,  and  then 
undergo  the  operation  of  staking ;  the  last  operation 
is  the  finishing,  which  is  done  first  on  a  pumice-wheel 
and  then  on  an  emery-wheel.  The  skins  are  then 
ready  to  go  to  the  cutting-Ahop. 

By  the  othcri>lan,  the  sk  inn  are  oraiKud,  brained, 
and  smoked.  The  skin  is  toaked  till  soft,  the  hair 
and  cuticle  curried  off,  beamed,  stretched,  and 
brdcen  in  drying.  It  is  then  soaked  in  brains  dis- 
solved in  warm  water,  which  makes  the  skin  thicrk 
and  spongy.  It  is  carefully  stretched  snd  worked, 
and  is  tested  by  gatherini^  into  a  sack-form  and  in- 
flating, when  pressure  will  drive  otf  the  contained 
water  in  s  spray.  It  is  now  wrung,  Htn*tche<l, 
rubbed,  and  hung  in  a  smoke.  A  slight  tanning  in 
willow- liark  oozh  sometinirs  follows. 

Bnok-wag'on.  (fVAie/r.)  A  nide  wsgon  formed 
of  a  singlv  ItoHnl  n^iiig  on  the  axlHnn'H,  snd  fonu- 
ing  by  its  elasticitv  a  spring  Mmt  for  tlu*  drivt>r. 

Biiok^hoat  ftuU'er.  A  form  of  mill,  or  an 
ordinarv  grinding-mill  with  a  {wrtirulsr  drntt  snd 
M-t  of  the  stont*s,  sdsntetl  to  remove  the  hull  from 
the  grains  of  Imckwhest,  pre]iaratory  to  grinding 
the  fariiisi^eous  |N>rtion  into  flonr. 
Bud'dlnc-kiilfB.    {JyricuUurt.)    A  knife  with 


a  convex  Uade  umI  flattiMd 
ting  the  scioii,  uakinf  tka 
buds  beneath  tlia  bafk  if 
dbaped  slip  oTirwy  at  tiw  kill 
the  Dark  from  the  wood. 

Bad'dto.    (ifM^)     Aa 
in  which  stamped  on  li 
funniuff  water,  in  order  thai 
be  wawed  away  whila  tiM 
Several  different  deseiipCkoa  if 
by  this  name  as  generic 

The  Irunk'huiuiU^  or  Cftiwrnm 

The  ttirrinff-^ttdiU, 
settling-tank. 

The  nieking^buddU  or 
or  aluiee-pU. 

Buddlea  of  difTerent 
/at,  round,  kand^  rctelfaa;  cm 
cotttrivanoea  for  gold-WMUm^ 


if  ft 


lli- 


l 


and   known  by  tedmieal  ■ 
buddlea.    The  rodberSf  ' 
this  manner.    The  bnddla 
Cornwall,  En^and. 

The  ore  is  spread  o 
divided  stream  of  wii« 
grMiuilly  carry  it  down  to  h 
inclination  is  not  so      mL    Aa 
ii  regulated  bv  the  ..       mm  dT 
be  at  the  maximum  ai 
a  circular  aperture  1( 
an  amount  equal  to  • 
The  richer  and  hcavibs 
lighter  portions  are  earner 
tents  of  the  bnddle  are  then 
four  quiditiea,  according  to 
head  of  the  huddle. 

The  vsrious  lota  are 
subjected  to  the  action  u 
chine. 

Bad'dUnc.    {Mining.) 
the  refuse  in  an  inclines*  *^ 
which  water  flowa.    Sec 

Bude-Uglit:    Invent 
Cornwall,  EngUnd. 

It  consists  of  an  oil  01 
a  jet  of  oxygen  ga%  by  y 
flame  is  increasea. 

In  the  Aigand  fo  d 
supplied  up  the  cen^       tnbe. 

Badge-MT'M.    y^ 
bound   barrel   having 
being  cloHed  by  a  leaun»-  m 
string.     It  is  used  for  a 
and  si(*ge-batteries  with 
zme. 

Bnd'ge-ro.    {Boai.)    A 
on  the  Gangea. 

Bud'gvt    (7V7ifHr.>    A 
holding  the  nails  in 

Bnft    A  polis! 

A  riip,  lapi  or  «••««• 
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d 


MocaIM,  m  tht  kind  of  Imtlirr  I      In  a  foarth,  th«  uluft  acU  uiwn  a  |iutoii  in  an  air- 

drenMil  with  oil  or  braiiia,  cylinil<*r,  the  Kpring  U^inK  imruniatic. 

-^^    ft   aaft  aad  foiij  tnrfare.     See    Ucrr-  Thrrr  are  varioiu  muiliAcationN. 

The  byJTrrt  MNHftinicn  tak<»  the  form  of  etiftic 

kk    (OatffMi-MaiHi/vfHfv.)     A  hamper  of  ciwhionn  of  IrathtT,  HtiifTitl  with  hurK-hair ;  or  of 

ft  and  im  a  factory  to  cimvfy  bubbiu«  di«ka  or  bloi'kn  n(  vulfaitinHl  rubber. 
-.^mitt.                                                             I      Buffer-sprinc*    That  which  idvea  reiiilit>ncy  to 

An  elastic  derirc  or  fen«l«*r  for  dfaileti-  the  buiri-r,  and  eiialih'N  it  to  uiodentc  the  jar  inei- 

■Bftrk  canird   by  the  inifiin^meut  of  om*  ih*rit  to  the  runtiu't  t»f  two  cam. 

iMt  anothrr.  Thi-  hujfrr  it  ml  ilntir  jqtriHt/  in  rffiftivr  Iwth  aa  to 

-_  _  r  or  rrailirnt  pail  or  Murk,  pUi*e«|  on  tli**  ri»!liihii^  liiiitoi-t  aiiil  alwi  at  to  the  drawing  apart 

f  nall'i^re  uf  a  r«r-hrd  tn  mcMlcratf  the  con-  in  starting  i>r  iii«'n*iiMini(  hiH^tl. 

m  af  eollidiniK  ran.     Acconliug  to  the  con-  Buffing    and    Pollui-ins  Ma-ohine'.    One 

and    afiplit  atMin,    it    ajMunif^   a   ii|«*«  itii-  having  a  w)i«*rl  corcrril   with  what  iit  technically 

~  tbe  |«rtB  invulvfNl  an*  alwj  di^tingui.-dml  known  ai*  butr leather,  though  nut  UHuallv  made  of 

I  a«  an  alhx,  r.  g.,  —  bntr4io-hi«le.     The  leather  hoUlri  the  |HiIiiitiing  mate- 

kir  or  btiam  ii  atta«'hrtl  to  the  frame,  rial,  eriM-us  n»uge,  or  wliHt  not.     Huffing  Imm  come 

«ar,  and  rarrii*«  the  hnjfirr'har,  in  ahii  h  to  nn-tui  ^miinhing,  from  the  «lrrivetl  name  of  the  hm- 

r'Tvd^  on  whtme  md  t«  the  hufir-tlvd: :  teriiU  whii  h  in  used  in  applying  the  |M>liiihing  mate- 

-TTivea  th«*  ini|«c  t,  »hi<h  iji  n-»ikteil  by  rial. 

incluftnl  in  tlM-  Uit.  I      Btiff-leather.   A  fttrong  oiMeather  iirepared  fmm 

The  butferi  in  une  on  the  hifle  of  t lie  biitftilo,  cTk,  or  ox.     It  in  no  named 

Knglith   railw^yn   ctmfliht  fnmi  the  An^/f^,  or  wild  bull,  of  I'nland  and  Hungarv. 

of  iii<«kt  of  nn-tal  or  wiH>il  Konuerly  it  aaji  Urp-lv  UMti  fur  annur.    It  wa^  mid 
ahith   pri>ji<-t    fn»in    the  •  to  W  j^i^tol-nhut  pmof.  an«l  callable  of  tuniing  the 

rniU  nf  the  carru^e^  anti  eilge  of  a  hhohL     It  wan  tanneii  M>ft  and  white,    lla 

an*     ifMimMinly     covenii  place  ii»  now  hibil  by  the  leather  of  cow-skina  for  a 

with  cii^hiiMiH  itf  leather.  comn»on.  ami  i»f  the  American  buffalo  {himm)  for  a 

The  di«k*»  are  attai-h*>«i  to  auiteritir,  artirle. 

in>ii   roiU  pl.utd   iiiidi-r- .  ItiKVetniuih  UMtl  in  thf*  Mlier,  knapsack,  and 

neath    the  frame   of  the  cart ritlge-1  mix  Iwlti  of  Kuni|«'Hn  anniea. 

rarri.ige,  an<l  .it  tlii'V  are.  The  Imtfert  and  bufrwhei'U  of  the  cutler,  laiiidarr, 

prrsMtl    inward     by    the  and  iNflither  wen*  originally  <H>ven^  with  the  md 

contai-t  of   the  mlj' lining  6u^-ie-ather,  anil  M»nie  an*  yet. 

carnag*',  a<'t  ag-aiiitt    the  A  thick,  tough,  felt«'d  material  of  which  Wlta  were 

eniU  of  elliptic.   tkprin;;%  made  « an  fi»rnierly  conuiwinly  known  in  the  military 

which  leii^-n  thi-  jar  n-.  nervier  an  hujf,  proUibly  from  ita  yellow  rolor  when 

,  ■lilting  fr<»ii  the  rtintact.  not  pibe-«-Iaye«l  ;  and  nniion-r}i'  buff-ittickii,  etc.,  are 

I  The  aim  I'f  th"    Kngli^h  g<-nt  rally  ioVfi-«-d  with  piet'«>a  from  old  Irlta.     It  naa 

J  nii»l**   of   •••ii|iliiig    in    to  an  exivili'iit  Miatt -rial  for  thih  puriMMw. 


'I 
Mb     liring  the  mhuli-  tnuii  to 

the  Minilitioti  o(  an  obj<-rt 

whoM*  un\i>  Idiiig  MN  tion« 

havi*    a   «artil-igin«iiiH   hi- 


Bnll-atlck.     \hJi»hintj.)     A  Mrip  of  wooil  cor. 
eied  with  iHilMi'ather  chargiil  with  iioliiihing*|iow* 

i|«T. 

Btlff-Whael.     {/'>*li.%hittff.)     A  wh«*«'l  of  wood  nr 


?ticuUtion,  which  |»-niiitA  of  oilier  niati-nal.  mvereil  with  leather,  and  UMnl  in 
a  fvrtain  ib't^ni*  of  tb-x-  |HiliHhing  metals  gU!>N  etc.  The  surfai*e  in  |i|iii| 
urv,  exteiiMofi,  aiitl  coin,  with  niati-riul  of  ««urM'  «ir  fine  quality,  ai'coriling  to 
pn-htion  at  til'*  joihtt.  the  i  hara«-ter  and  condition  ot  the  work,  one  butf- 

Auoth'-r  f«>nu  it  a  nhort    whit*l  alwayt  having  ita  own  grade  of  )iolii»hing-pow* 
spiral  spring coviTe«l  with    der,  lie  it  fmrn/,  r-tttn-stunr^  tripitli,  cromt,  roMtjr, 
karing  a  diikk  at  the  end,  plac*-<t  at   the    puttt/funrilrr,  fU\ 
k  of  tSe  main  aide-titnlieni  of  the  ear-,     Bn^'ga-lo^ir.    <JVcv/.  i    An  F.aiit  Inilia  coaating- 

veHti'l  With  one  matt  ami  a  lateen  nail. 
farm  ha«  a  central   Imflfer  with  a  ^haft  .      The  htuf<f\nih   i«  an  .\rab  vr%Ml  of  the  Persian 
ri  a  aiiirml  ■{•nug  lient-ath  the  carriage'    Gulf.     Tlie  £iir/M,  a  prahti  or  Iwiat  trmling  la*twe<'n 

.  8inga|iore  and  the  itiaiidtof  the  Imlian  Archi|ieUgn. 
iftaa|4e,  the  buffer-diaka  E  E  an*  on  n*il>  i      The  bujrah  ia  a  tUt-buttumed  (iangea  Iwat  with 

rabina. 
n«  Wl  Btic'QT.   ( IV. 

Air//.)     A    light 

fonr-wh«'rlei|  ve. 

hicle,    having  a 

K  K  aiiigle  aeat.    The 

"'  l'*is  *ben  it  haa 


V 

s 


TP*— I 


■WM 


.V:- 


5== 


J  one,  is  of  the  Ol- 

\liuk    kind.      In 

Lh^t^thiMcaM•' it  i*  cum* 

\  I  nninly  kn«»wn  an 

a  /"/>-liiiggv. 

Btic'gy4>oat. 

One     having     a 
hirh  impinge  n|M>n  loibil  plate. ;  provinion  fi*r  th«-  att.ii  hment  of  whifU,  au  aa  tu  U* 
ftmth   tiM  car^bedii  an;    aeru    the   converteil  into  a  land  vehicle. 

|4ia^  1      It  waa  invented  and  UMrd    by  Sir  Samuel  Rrn* 


(Mr-lkifrr 
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BUKR-MUSLI9. 


tham,  in  RiiSBia,  1781,  and  was  ]>nt4.>nte(l  by  hiiu. 
He  afterwunls  extended  the  idea  to  bagga^*-wag- 
ons.  A  flexible  boat  of  connei>te<l  sections  was 
also  used  by  him  to  convey  the  Empress  Catharine 
down  the  Dnei^xtr,  and  was  calleil  by  him  the 
•*  Vermicular.'*  The  id<»  has  be*'n  lately  revived  on 
the  Thames,  the  boat  being  cnlletl  the  **Connt»ctor.'* 
Iknthani's  boat  had  six  set-tions,  drew  six  inches  of 
WHt(.'r  when  loaded,  and  was  rowed  by  124  oarsmen. 
No  space  of  more  than  an  inch  was  to  be  found 
between  the  sections  during  flexion  of  the  worm- 
like  vessel.  The  vessel  was  fitted  up  with  cabins 
and  many  conveniences. 

BoK'gy-ctil'ti-va'tor.  (Affrvnilture.)  One  hav- 
ing wheels  and  a  seat  so  that  the  {)erson  may  ride. 
See  Cultivator. 

Bug'gy-plo^ir.    One     having    usually    several 

})lows  attached  to  a  single  fnuiK>,  and  having  a  8<»t 
or  the  plowman,  who  rides  and  drives.     See  Ganu- 

PLOW. 

Bug'gy-top.  (Vehicle.)  The  calash  ton  of  the 
single-seated  vehicle  known  as  a  bug^.  In  many 
of  these  carriages  it  is  now  made  shifting,  so  that  it 
mav  be  entirely  detached  from  the  frame  of  the  seat 
and  constitute  the  vehicle  an  ojKn  buggy.  In  other 
forms  the  top  rail  only  of  the  seat  is  shifting. 

Bn'gle.  1.  (Mitsic)  A  brass  wind-instrument 
of  the  trumiMjt  kind. 

2.  A  long,  slender  glass  bead ;  sometimes  ar- 
ranged in  ornamental  forms  and  attached  to  various 
articU^s  of  ladies*  wearing-apparel.  IVampum^ 
which  formerly  sen'ed  as  a  circulating  medium 
among  the  North  American  Indians,  was  composed 
of  beads  of  this  kind  made  fi-om  the  interior  parts  of 
clam-shells,  by  rubbing  pieei's  of  the  shell  into 
the  re<inired  shape  upon  a  hanl  stone,  drilling  a 
longitudinal  hole,  and  polishing  by  friction.  Those 
forme<l  from  the  bluish-black  [wrtions  of  the  shell 
were  twice  the  value  of  the  white  ones. 

The  ancient  Elgyptians  made  many  kinds  of  beads. 
Ladies  are  representtnl  stringing  them  ;  a  purse  has 
been  found  knitted  with  small  gla.ss  bugler. 

BuhL  The  name  is  derived  from  Andre  Buhl,  an 
Italian  who  was  celebrated  in  France,  in  the  reign 
of  Louis  XIV.,  for  making  artistic  work  in  dartc- 
colored  tortoise-shell  or  wood,  inlaid  with  brass  and 
oniamented  with  the  graver. 

The  term  is  now  more  general,  and  includes  work 
in  contrasted  materials,  inlaid  with  the  saw. 

Reisner  preferred  wood,  and  his  productions  were 
known  as  lie ufiicr -work. 

Veneers  or  thin  idates  of  the  substances  are  glued 
to  the  op^KKsite  sides  of  a  sheet  of  |)aper ;  another 
sheet  is  |»asted  on  one  outside  surfiu'e,  and  on  this 
the  design  is  tracetl.  A  tine  frame-saw  called  a 
buhl-aaw  is  made  to  follow  the  tracing,  cutting 
through  both  thicknesses.     The  two  layers  are  then 

sejja rated,  and  two  pieces 


Fig  96&. 


of  buhl-work  arc  pro- 
duced, as  one  of  each 
will  form  an  inlay  to 
one  of  the  otlier. 

Buhl-saw.  This  saw 
resembles  a  frame  or  htno 
saw  in  that  the  thin 
blade  is  strained  in  a 
frame.  In  the  buhl- 
sain  a  considcmble  space 
is  left  lu'twecu  the  blade 
and  the  buck,  in  order 


that   the   latter   may  ftToid  the   angle  of  l^i^ 
works. 

Bohr.  A  coarep,  flinty,  caTemooe  itoac^  vWw 
cellular  texture  makes  it  highly  wiitaUe  for  aiiU- 
stones. 

France,  Sardinia,  and  Geimany  yield  tbt  kkr. 
stone. 

The  seimrate  blocks  which  are  hooped  tc^grtlicr  to 
form  a  buhr-stone  are  known  as  paiut. 

The  French  buhrs  are  from  a  quanr  near  hm, 
where  the  stratum  is  about  three  millstoDet  tliiik. 
It  is  a  porous  silicious  stone  of  great  hanliieii 

Bohr,  Me-tallia  A  ffriuding-plate  of  mctAl, 
made  as  a  substitute  for  the  real  iaAr-stooe,  iikI 
used  for  some  coarse  work,  such  as  grinding  cum  for 

8t04*k 

Build'er'a  Jack.  A  kind  of  scaflbld  whick  ii 
supported  on  a  window-sill  and  against  the  vail, 
and  extends  outwardly,  to  enable  a  workona  ts 
stand  outside  while  repairing  or  finting 
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Bnildlng-bloek. 

BuiiderU  Jadk.  (Shipbuilding.)    One  rf 

the  temporary  straftaRs 
resting  upon  the  slip,  and  snpportiug  the  kcvl  of  « 
ship  while  building. 

They  consist  of  blocks  of  timber  so  arranicnl  n  to 
be  removable  by  knocking  oat  the  key-pinxs  or 
templets. 

CC,  cape. 

A  B,  angle-block,  shod  with  iron. 

T  7,  w^ges  called  tewpUU, 

O  JF,  groundway. 

K,  keel. 

Build'ing-mov'er.  A  heav^  tmck  on  lullm  or 
wide  track -wheel,  used  in  monng  honaea.  la  the 
example,  the  building  rests  on  a  croM  boUter,  which 

Fig  9QB. 


Buhl'Saw. 


is  supported  by  two  trucks  with  three  rollep  ff^ 
In  turning,  rollers  ioumaled  beneath  the  bolfU^ 
trav<>r8(>  ways  upon  tne  truck  a 

Bufld'ing-^lip  (Shipwriakliitg,)  A  yiid  rre- 
I>are<l  for  shipbuilding.  See  LaVHCH  ;  HTOaArUC 
Slip  ;  Si.ir-nocK. 

Bunt-beam.    (Oaroenirff.)    A  eomponad  U$» 
made  up  of  a  numlier  or  planka,  or  thin, 
laid  ]>iirallel  and  secured  together. 

Built-rib.    (Carpenirjf,)    An  arched 
of  parallel  ])lank  laid  edgewise  and  hotted  t^grta^' 
S<'e  Afu'HKi)  Beam  ;  Rib. 

Built-up.  Said  of  masta  made  of  piieei  ^ 
hoo[H*d  ;  and  of  cannon  haring  an  ioMr^ORi*' 
outer  rfinforn*nK*nts.  ^. 

Buke-mualin.  (Fabrie,)  A  pkia,  dm  IvJ 
of  muslin,  woven  for  working  ui  tht  tM^**  ^ 
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BULLET. 


(SiXMOxns.)    Generally  written 
n. 

Bflge,  or  Bouga    1.  (Coopering.)    The 
etsk,  principally  in  the  middle. 
9build%ng,)     The  flat  portion  of  a  ship's 
See  Bilge. 

ead.  (Shipwrighting.)  A  partition  in  a 
I  divides  the  interior  space  into  compart- 
Q  wooden  vessels  they  are  made  of  timber, 
ps  of  war  are  so  an*anged  as  t^  be  easily 
Q  preparing  for  action,  etc.  In  iron  ves- 
ire  formed  by  plates  riveted  to  the  ribs  or 
th  on  the  sides  and  bottom,  each  bulkhead 
complete  transverse  section  of  the  vessel, 
hole  being  so  secured  as  to  prevent  water 
»m  one  side  to  the  other.  Several  of  these, 
)daced,  divide  the  vessel  into  water-tight 
tats, 

Ikheads  affording  the  greatest  protection 
placed  a  few  feet  respectively  from  the 
stem ;  the  forward  one  checking  the 
would  enter  through  a  damaged  stem, 
ter  one  averting  the  danger  of  any  acci- 
night  arise  to  the  stem-post  or  rudder- 
to  the  tube  of  the  shafts  of  screw- vessels. 
received  into  these  small  compartments 
f  slightly  impede  the  way  of  the  ship  by 
her  out  of  trim,  as  the  quantity  they 
tain  would  be  comparatively  trifling.  The 
more  amidships  assist  in  strengthening 
,  and  prevent  tiro  spreading  beyond  the 
mt  in  which  it  commenced.  In  case  of  a 
confine  the  water  to  that  compartment 
itered. 

iii^t  bulkheads  have  for  ages  been  in  use 
but  have  only  been  generally  introduced 
cmntry  since  iron  ships  have  been  used  ; 
low  generally  employed  in  iron  vessels, 
adoption  has  become  a  law  and  is  cn- 
Euffland,  under  the  regulations  of  their 
*nde ;  in  small  vessels  they  can  only  be 
ivewelv,  but  in  larger  ones  they  may  be 
igitudinally,  and  are  so  employed  in  the 
istern/'  or  were  before  she  was  refitted  to 
for  the  great  work  of  laying  the  submarine 
he  world. 

>  •*  Terror,"  Commander  Back,  fitted  with 
for  Arctic  service  in  1835,  came  home  with 
action  full  of  water. 

>g.  (Fr.  torchis.)  {Metal-working.)  A  re- 
laterial  used  as  a  lining  for  the  boshes  of 
»r  smelting  furnaces.  It  is  a  decomposed 
te  of  iron. 

.    The  awn  or  chaff  from  flax  or  hemp. 
-naU.   An  upholsterer's  nail,  with  a  round 
Drt  shank,  turned  and  lacquered. 

(From  the  French  houlcty  diminutive  of 

11. )     A  small  projectile  for  fire-arms. 

of  ronnd  bullets  dates  back  to  the  time 

lowder  was  first  used  in  ordnance.    Bullets 

ually  cylindrical,  with  conical  or  conoidal 

,  four  thousand  bullets  were  ordered  to 

»f  stone  from  the  quarries  of  Maidstone, 

These    were    probably  for    cannon,    as 

on  ones  mentioned  in  Ryder's  **  Foedera," 

ectory  of  a  bullet  is  the  lino  descril)ed  by 
m  its  passage  through  the  air.  It  would 
>lic  curve  in  a  vacuum,  but  the  resistance 
osphere  greatly  modifies  this  and  reduces 
so  that  a  24-]Klr.  cannon -ball,  fired  at  an 
5**,  with  an  initial  velocity  of  1,400  feet 
rviges  only  some  2,100  yards  instead  of 


moi-e  than  20,000,  as  it  would  do  if  the  atmosphere 
offered  no  resistance. 

The  actual  velocity  ofthe  smooth-bore  musket  round 
ball,  weighing  412  grains,  with  a  charge  of  110 
gi-ains  powder,  at  the  time  of  leaving  the  gun,  has 
been  found  to  be  1,500  feet  per  second,  and  that  of 
the  elongateil  ball,  cal.  .58  of  an  inch,  with  60 
gmins  of  powder,  963  feet  ;  but  though  the  latter 
has  so  much  less  velocity  at  the  time  of  leaving  the 
gun,  its  range  is  at  least  equal  and  its  accuracy  far 
superior. 

The  greater  accuracy  of  the  rifle  is  due  to  the  fact 
that  the  rotary  motion  given  the  bullet  by  the 
spii-al  giooves  of  the  gun  keeps  it  always  )>oint  fore- 
most, and  that  the  bullet  is  causexl  to  completely 
fill  the  bore  so  that  it  leaves  it  in  a  line  with  the 
axis  of  the  piece,  which  rarely  happens  in  a  smooth- 
bore gun,  owing  to  the  difference  in  diameter  between 
the  bullet  and  the  bore. 

The  ritie  was  introduced  by  Roller,  a  gunsmith 

Fig.  969. 
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BuIUts. 

of  Nuremberg,  about  the  l)eginning  of  the  16th 
century,  and  the  increased  accuracy  given  by  this 
species  of  arm  was  soon  appreciated  ;  and  from  the 
fact  of  a  troop  of  horse  known  as  Carabins  having 
been  armed  with  them,  the  weapon  itself  was  8ul>. 
scmiently  called  carbine. 

The  round  ball,  however,  still  held  its  place  until 
very  recently,  both  for  rifled  and  smooth-bore  guns  ; 
an<l  it  was  not  until  the  wars  of  the  French  in 
Algeria,  subsequent  to  1830,  that  experiments  on  an 
extended  scale  were  made  as  to  the  practicability  of 
using  that  form  of  projectile,  the  pointed  and  elon- 
^ted,  which  both  mathematics  and  common-sense 
showed  to  be  best  adapted  to  both  accuracy  and 
long  range. 


Among  the  lint  of  tlic  impro\-iMl  bnllx  v/m  thr 
Itninswick  (»,  Fig.  9flO),  whjvti  had  a  circiinifenn- 
tUl  belt,  and  vm  Hcla|>ted  for  ft  two-omovMl  riHc, 
bb'a  the  DHlvignr,  iiilipteil  for  a  sub-cnlibcr  powder. 
rhamliTT,  and  rvntiii);  by  an  annular  shoulder  upon 
n  wooden  aahot.  It  hait  a  pntvh  of  grauiil  aerso. 
Minie  and  Tliouveiiiti  hitrn<liii:eil  an  idongateil  bullet 
with  a,  cylindrit^al  grooved  body  anil  a  uuniciil  point. 
This  hiul  a  ({reaard  naiier  jmtoh,  and  waa  exjiandnl 
to  fill  the  groovi'a  by  being  drivun  down  n|"on  a 
ti/jt  in  thf  breeidi  of  tbc  gun.  This  waji  aito[iteil  in 
the  French  service  in  1841].  Delvjgne  subaeiguently 
pnti-ntcnl  an  elonaated  bullet  with  a  rveeusiAl  bane 
which  he  called  the  cyliHdro-ogieat. 

Minie,  in  1847,  produced  the  well-known  bill' 
let  f,  in  whivh  the  tige  waa  dispeosed  with,  and  the 
bullet  expandnl  by  Ihc  enploiive  force  of  the  jKiwder 
in  the  cup,  which  wna  inserted  into  •  fruatoH.'onical 
cavity  in  the  bas^  of  the  bullet.  The  Eugtish  aub- 
Btitutnl  a  conoida]  wnoJeii  plug  in  their  Enlielil-riflc 
bullet  d. 

In  1856,  after  a  serEcs  of  eiperitncnts  by  the  Ord- 
nance Deparlnii'nt,  nn  elongated  bullet  c,  with  a 
CBvity,waaadoi)ti'd  for  the  United  States  army.  The 
diameter  ia  .577  of  an  inch,  that  of  the  ami  for  which 
it  is  iiitendi-d  bi-injf;  .ii  of  an  inch.  Tno  varieties 
were  made,  bolh  Iriua  piTiiisely  similar  on  the  exte- 
rior, but  dilfcriuf;  in  tlie  size  of  the  cavity  ',  that  for 
the  riHe-imisket  weighing  600  gniins,  and  the  other 
for  the  {liatol-carbiiiG  but  fSO  grains. 

//  is  the  bullet  of  Thiroum',  a  French  artillety 
onictT.  It  iscompnsett  of  lead  hacked  by  a  i^abot  of 
wood  with  three  circular  srooves  near  its  Ihhk,  The 
Nesler  Imll  o  wai  intended  for  a  smooth-bore. 

Of  tliD  other  bullitts  in  Fig.  019,  souie  are  cele. 
bmied  on  accoucit  of  tlie  ingenuity  or  siiccesa  of 
their  inventors,  othi'i's  as  bsTiiig  been  adopted  by 
diHcivnt  gore  riiniei  its. 

A  is  the  Ameni'iin  conoidal  pointed  bullet. 

J,  the  Colt,  with  a  rabbet  tor  the  cartridge  cap- 

j,  the  American  "picket,"  with  a  hemispherical 

t  k.  Haycock'*  Canadian  bullet,  with  a  conoidal 
]>oint  anil  a  conicHl  bane. 

/,  llangeot'a  bullet  with  a  conoidal  i>oint,  heini- 
«l>herican"a.w,  and  two  circular  groove!. 

m,  the  I'nisBian  needle-gun  bullet. 

n,  Norton  elongated  [leicuuion  lifle-abell,  fitted 
with  woo<l('U  plug  (1630). 

0,  Garilinera  explosive  shell-bullet,  cast  aronnd  a 
thin  shell  of  cojiper  attached  to  a  mandrel,  which  is 
afterwards  witlulrawii,  leaving  a  fuse-hole  iii  the 
rear  through  which  the  charge  is  exploded  in  about 
1|  leconds. 

00  in  n  Spaninb  bullet  containing  a  charge  of 
powder  and  a  fulminate. 

p  is  the  Swiss  feileral  bullet. 

}i  f,  the  Swiss  Wnrstemberger  bullet. 

q  and  q  are  vieu-a  of  the  Jacob's  bullet  and  shell. 

T  and  r  arc  views  of  (he  Peter's  ball,  havinj;  an 
interior  tige ;  one  view  shows  it  diiteuded  and 
battered. 

1  is  the  Belgian  bullet. 
/,  Fritchell's  bullet. 

u,  Mangeot's  bullet. 

r  r,  Austrian  bulleta. 

K  «,  Deane  and  Adanis's  bullets,  with  tails. 

X,  Engliiih  bullet,  with  wad. 

y,  Sanlinian  bullet. 

t,  Beckwith's  bullet, 

a  a,  steel-pointed  bullet. 

h  b,  the  Charrin  bullet,  with  zinc  or  steel  point. 

e  e,  c  c,  Tamiiisier'n  titeel-i>oinled  bullet ;  oiio  view 
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showing  it  intact,  and  the  other  (iter  con 
in  the  grooi'ea  of  (he  HHe. 

d  d,  the  Saxon  bullet. 

;  e,  the  Boilen  moditication  lA  the  Ubii 
tinned  iron  cup. 

//,  Wilkinson's  bullet. 

g  It.  Whitworlir»  hexagonal  bullet 

hh,  Uncaster's  bullet. 

tt,MelfonrBsiib-caliber bullet,  with  q-iral 
on  the  shonliler  to  impart  rotation. 

j  j,  McMurlry's  bullet,  with  spiral  gtworei 

k  t,  Williams's  bullet,  with  a  headed  tigi 
pand  a  rounding  disk  at  the  base. 

/  /,  Dibble's  bullet,  with  a  recrss  for  the  [ 

T>t  in,  Shaler's  triple  bullet,  the  jiieoen  o 
are  intended  to  diverge  after  leaving  the  nni^ 

wn,  Mndnell's  bullet,  which  in  built  upc 
locking  [■ortion.'i.  «-hich  ]«rt  u  they  le 
capsule  and  muzzle. 

q  q,  Shocks's  perforated  bullet,  with  ■  vbi 

r  r.  Hoik's  bullet,  «1th  a  lient  Uil  U>  dir 
a  curved  path. 

f  J,    ]tlatteson*s    bullet,    with     spiral    < 

The  following  table  shows  the  number  of  i 
leaden  balls  in  a  jiound,  from  1-^  to  .237  of 

diameter  :  — 


Bnne^-oom'pMH  ■«■ .    A  |iair  of  aeribi 
iiasses  with  a  bullet  on  the  end  of  one  leg  to 

liolr.     CoM-(omp<uisii,  Club-compaaa. 

Bnllat-flz-baot'oT.    A   pair  of  pinchi 
pn^l■ctingclnw^  adapted  to  imbed  them- 
selves in  a  bullet  so  aa  to  draw  it  from     n 
its  bed  and  extract  it.     When  clnaed, 
these    form  a  smooth,   blnnt   surface, 

it  tb«       . 


Boilefr-hoolE.    A   hook^nded  tool 

for  extracting  bullets. 

An  iron  bullet-hook  was  disintemd 
at  I'ompeii  in  1819  by  Dr.  Savrako,  of 
St.  Petersburg.  It  was  in  company 
with  a  number  of  other  surgiciJ  iuitru- 
nients.      See  Pi:OBE. 

Bul'let-la'dls.     One    for    melting 
lesd  to  run   bullets.     It  is  nanally  a 
heniisjiberieal  ladle  with  a  stwut,  but  in       - 
one  cSH^  the  ladle  has  a  bole  id  the  W 
bottom  guarded  In'  a  spring  plus  and    ^ 
0|H'mt<-d  by  u  trigger  on  the  nandle  ;  in       a 
auotbrr  case  a   part  of    the   ladle   ia 
covi'red,  anil  the  lead  thas  flows  oat  at  a 
0]>riiing  whieh  keeps  l)ack  the  ilroas  of  oiid) 

BttI'l«t-malc'liigMB<otilw  LaadenU 
well  for  the  military  aerricE  as  for  other  p 
were  formerly  all  mwle  bj  nurtiiu. 

The  niont  common   fotm  of  mUct-nKdd 
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3!  nnmbcre  of  bnllets  «ere  rc<iiiirci!,  was  prc- 
f  like  the  common  bullet-molil,  but  casting 
fnr,  Ui  or  more  bnllcts.  The  f^tm  wrre  after- 
nri  cut  off  »nil  the  bullet  trimnieil  Uy  hurid.  The 
iliule  proceas  wm  slow,  sntl  required  a  compam- 
tinly  lir^  number  or  hands. 

Toincrmme  the  rajiiJity  of  fabriiation,  irvolvine 
Inllel-rDalili  were  tnwl,  raiisistin^  of  n  <yliiiil]iciil 
mg,  to  whicli  Rvolution  was  inijiarted  by  a  liniid- 
cnnk  mil  gearing,  the  molten  Irail  being  ted  to  the 
mold  during  its  revolution  ;  the  gntcx  \tn-e  cut  by  a 
tiiTt  ittiched  to  thi!  mold  at  the  mnic  operation  ; 
tlia  M\,  the  mold  was  opened  and  the  bullets  dis- 
^ugtA,  after  which  the  mold  was  claniiwd  shut 
i^n  ind  the  operation  recomnienced.  These  con- 
Irinncn  vere  ingenious,  but  were  very  liable  to 
pi  out  of  order. 

In  1B57,  De  Zens  invented  a  mold  for  plon^tol 
bnlleti,  uinittliiutciT  very  similarly  tti  the  onliimry 
bolltt'iiioM  on  ■  latge  scale,  but  which  was  mouiited 
M  >  ituicl  and  worked  by  mraiis  «f  a  treadle, 
tlircKig)i  which,  aided  by  thi:  hands  of  the  operator 
OD  lilt  hinilles,  the  mold  was  opened  and  closed, 
ud  the  gates  cut  off.  This  whs  an  ingenious  ami 
tliijiint  apparatus,  anil,  with  the  aid  of  a  boy  to 
posr  the  lead,  could  be  worked  with  great  miiidity, 
"fmiiigly  limited  only  by  the  time  required  for  the 
oo^ng  o[  the  metal  at  each  cost. 

PnMd  leaden  bullets  are  undoubtedly  superior 
tocMtoaes,  and  those  for  the  ordinarj'  aims  in  the 
■nililiry  service  are  made  in  the  former  way.  The 
W  ii  generally  procured  in  the  form  of  "bullet 
^it,"  railed  on  reels.  This  is  cut  in  h>ugChs  of  25 
Welles,  md  fed  to  the  machine  by  a  boy.  Elongated 
Wets  ire  formed  by  a  .three-l«rt  die,  which 
ffwi  and  closes  with  great  rapidity,  delivering  the 
Wleta  at  the  rate  of  about  3,000  per  hour ;  llieso 
M'e  «  slight  burr  or  feather  at  the  points  where 
™  die*  come  together,  which  is  afterwards  trimmed 
<*bj-liind. 

"olds  and  rolls  are  provideil  with  each  machine, 
"that  the  bars  may  he  cast  from  this  pig,  and 
■wled.  to  give  them  density  ;  but,  as  observed  above, 
J?";  lead  is  generally  procured  in  the  form  of  wire. 
"  ^  atimated  that  a  man  can  cast  1,300  bars,  or 
'^  and  TotI  2,000  bars,  in  a  day  of  ten  haul's. 
_^**''"''*  machine,  1313,  has  a  furnace  and  a 
P*^*,  In  which  respectively  the  lead  is  cast  into 
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Cair  of  rolls  A,  which  are  gi'noved  longitudinally  ; 
y  thcni  it  is  pniisrd  into  round  rods,  —  or,  moi'e 
com>ctly,  long  cylindrical  pieces,  ^one  Iinlf  of  each  * 

I  of  which  is  formiil  by  the  groove  in  the  lace  of  one 
roll,  while  the  otlu'r  half  is  foitueU  by  the  cor- 
responding groove  in   the    opjiosite  roll,  the    two 

I  working  in  iip|KMition  and  moving  at  an  ei^iml  rale. 
Each  bur,  as  it  falls  from  the  upper  lolls,  alifihts  njion 
the  lower  roll  B,  whioh  is  grooved  eiri-umfeiviitially, 
and  canies  the  ronnd  bar  n^inst  the  cui-ved  steel 
pbte  C,  whose  face  is  grooTed  in  rorrespondcnce  to 
the  grooves  of  the  wheel  £.  The  bar  is  nipiHil  be- 
tween the  surfaces,  and  is  cut  into  sections  by  the 
niljaeent  edgi-s  of  the  toll  and  plate,  and  as  the 
pieces  roll  douni  in  the  grnoves  ot  the  plate  iind  are 
pressed  on  the  oppuhite  sides  in  the  gitiovrs  of  the 


The  elongated  hhot  or  bullets  now  used  for  rifles 
arc  made  at  Woolwich  in  the  following  way ;  The 
machine  for  this  {mi-pOKe  eonsistH  of  fonr  sets  of 
duplicate  j^nnches  and  dier,  independently  worked 
in  jiairs  by  two  eccentrics,  diiveii  by  gearing  from 


upward 
the  hhcariiig-lever  ;  the  giipprm  then 
ii{>en,  the  jiiece  cut  off  falls  down,  and  is  clutched 
by  another  jiipce  of  apjiamtua.  At  this  monw-nt  a 
punch  advances,  nnd  pri.ijses  the  lead  into  the  die, 
ihuK  forming  a  bullet.  A  tniall  plate  comes  np 
inmicdiately  in  front  of  the  die,  and  the  bullet  is 
puijied  throng  it  by  a  tmall  pin,  worked  by  a  k-ver 
and  cam  ;  hy  this  operation  (he  ragged  edge  is  re- 
moved which  had  been  left  on  the  bullet  by  the 
die.  The  machinery,  whi-n  diiven  at  the  rate  of 
thirty  revolutions  per  minute,  will  make  120  bullets 
in  that  time,  or  ''2,000  in  a  day  of  ten  hours. 

Bullet-molcL  An  implement  opening  like  a 
pair  of  pinchers,  hoviuR  jaws  which  shut  closely 
together,  and  a  spherical  o'r  other  shaped  cavity 
niudc  by  a  chenY-reamer,  with  an  ingate  by  which 
the  melted  lead  is  (loured  in, 

Bullet-^obe.  A  round  for  exploring  tissue  to 
Iind  the  n'fus  of  a  bullet.  It  is  usually  a  soft  steel 
wire  with  a  bulbous  extremity.  Nelnlon  used  a 
sound  with  a  Hle-liko  extremity,  which  might  re- 
ceive traces  of  the  bullet  in  cases  wheie  there  is 
doubt  of  the  character  of  the  body  with  which  it  is 
bronght  in  cotlislou.  He  nfterwurds  used  a  tonde, 
with  a  termtnnliun  of  an  olivc-shapcd  body  of  white 
nnvamisliei!  porcelain,  which  would  receive  a  black 
mark  bv  contact  with  the  bnllet. 

Bul'let-4creir.    One  at  the  end  of  a  ramrod  ti 

.  bullet  and  -.,  

Sec  BALL-sr 


a  bullet  and  enable  the  letter  to  be  with- 

_ the  piec 

Btillet-shell    An   explosive   bullet  for  small- 


n  from  the 


Sniff''*  Btdifl'0»mpr'jiins  JUaotw. 

ingots  lud  made  into  round  bullets.     Tlie  ligares 
»fe  lida  and  end  views  of  the  press.     The  lead  is 
CHt  into  flat  plates  of  the  required  tbickneKs,  and   < 
of  ■  width  equal  to  the  length  of  the  rolls.     It   i 
pinri  from  almvcv  downward,  between  the  upper 


Jacoifl's  bullet -shells,  used  with  the  title  of 
General  Ja<:obs  of  the  East  India  senice,  have  an 
inclosed  ca]){ier  tube  containing  the  bursting- charge, 
whiL'h  mav  lie  fulminate  or  common  powder,  and  is 
exploded  by  a  percussion -cap  or  globule  ou  striking. 

In  exiieriments  mude  with  them  at  Enfield  in 
ISS7.  caissons  were  blown  up  at  distances  of  2,000 
and  2,400  yonls ;  and  brick-walls  much  damaged  at 
those  distances  by  their  explosion.     Sec  Bullet. 

Bulling.  {S!<uli»g. )  Parting  a  piece  of  loosened 
rock  frain  its  bed  by  means  of  exploding  gunpowder 
poureil  into  the  lissures. 

Bullion,  1.  A  n'ord  whose  original  ineniiing  indi- 


eda 


nd  or 
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BUNDL1NG-MACHINE. 


It  now  means  i't)  a  tii:ls.s  of  j^old  or  silver  in  Imrs  '      Bom'kin;  Boom'kln.    {HauiietJ.)    a.  Al«cn& 
or  in  ni.iNS,  inu-oini'd  ;  nn«l,  by  associiition,  a  showy    on  each  side  of  the  bow,  to  haul  the  fore>tack  t*. 
metallic  ornament  or  nietal-coveivd  fiinge  ;  if«;enu-        b.  On  the  quarter  for  the  standing  put  of    thr 
ine,  of  goM  or  silver,  but  sometimes  a  men*  colonible    main-bmce. 
imitation  in  Ux-mt  metal.  c.  Over  the  stem,  to  extend  the  mizzen. 

b.  A  form  «>f  heavy  twisted  frinj^e,  who.v  conls  Bomp'er.  A  projecting  hood  at  the  fud  of  a  rmil- 
(L.  buNfi,  an  objiit  swelling  up  and  ix'coming  rouml)  way-car,  to  receive  or  deliver  the  contact  wbcu  «.ar» 
are  prominent  ;  as,  in  degr«*e,  the  strands  nt  a  cable.  , 

Fig.»T8. 


si  'Y'"''^]''  T-  .. 


Cir- Bumper. 


Bull  ion -fiinge  for  ejmulets  is  made  of  silk  covered 
with  line  gold  or  silver  win*. 

2.   (fr/(txH-mnk'iittj.)   The  extreme  end  of  the  glass 
bulb  at  the  end  of  the  blowing-tulM«.    The  bulb  hav- 
ing assumeil  a  conical  fonn  is  restetl  on  a  horizontal 
bar  called  the  ft/////«;/»-/wfr,  to  assist  in  bringing 
it  to  th«*  spherical  fonii.  . 

Bull-nose  Ring.   A  hook  whose  knobs  enter    Q_^  , 
the  nostrils  an«l  clanj^>  the  dividing  cartilage  or  sei>-V=^ 
tum  of  the  nos<'.     It  is  used  to  lead  vicious  or  obsti- 
nate bulls,  and  occasionally  to  fasten  or  hitch  them.  | 

A  ]»assage  in  l-lzekiel  shows  that  lions  and  camels  | 
were  similarly  le<l  alx>ut,  and  that  prisoners  and  cai>-  I 

tives  were  tn^ati^l  in  the  same  way.  Manass«*h,  the  come  together,  and,  by  transferring  the  force  to  • 
vicious  and  unfortunate  king  of  .Tudah,  was  thus  led  si»ring,  mwlerate  the  jar  incident  to  the  oollUiors- 
by  the  nose,  and  carneil  away  captive,  677  n.  C,  by  In  the  illustration  the  i^pring  is  of  a  spiral  foin'V 
the  captain  of  the  ho.-»t  of  the  king  of  Assvria.     Re-  ;  See  also  Hikfku. 

iienting  in  exile,  he  was  restored,  an»l  died  in  peace        Bump'ing -post     {Jiiiiftoay   Engiwering,)    ^-* 
in  Jerusalem.  I  tinilNT  or  set  of  timbers  at  the  tennination  of  a  rti^ 

A  bas-itdief,  discovered  by  Layard  at  Khorsabad,  j  road  track,  to  limit  the  motion  of  the  train  in  thau 
shows  that  the  practice  was  consi<lered  worthy  of  il-  din*ction.  In  the  example,  the  three  uiemben, 
lustration  by  i>ermanent  record  ;  and  it  certainly 
was  far  more  humane  than  the  Kgyptian  moiles  of 
tying  prisoners  in  the  times  of  the  Kameses,  ar.d  the 
practices  in  vogue  among  the  savages  of  Turkestan 
at  this  day,  and  whiih  we  hope  are  now  in  course  of 
abatement  by  Ru.ssia. 

Bull's-eye.  1.  (Snutical.)  a.  A  small  pulley 
of  hard  woo<l,  bavin;'  a  gi-oove  round  the  outside  and 
a  hole  in  the  middle,  answeiing  the  puq)Ose  of  a 
thimble. 

b.  A  bulb  or  thick  disk  of  glass  let  into  a  ship's 
aide  or  deck. 

c.  One  of  the  jwrforated  Iwills  on  tho  jaur-ropc  of  a  " 

2.  The  center  of  a  target. 

8.  The  lens  of  a  dark-lantern. 


zr 
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Fig  972. 


sills  4,  posts  2,  and  braces  18,  —  are  bolted  together^ 
and  a  ])art  of  the  strain  transferred  from  the  |ioati 

4.  {Glass.)    The  centnd  Ik)ss  which  is  attached    thrown  upon  the  sill  beneath  the  track, 
to  the  bunting-iron  or  lentil,  in  the  operation  of'      Bunch.     1.  {Mining.)    The  expanded  |K>Ttion  o^ 
making  crown-glass.  a  pijM-vcin  ;  that  is,  one  which,  instead  of 

5.  (jficrovo})^.)     A  plano-convex  lens,  used  as  an    a  unifonn  size,  has  contractions  and  exiMnsioni. 

illuminator  to  concentrate  ravs   uiwn    IkmIv  of  on»  not  continuous  like  a  cour$e.    Also 
an  ojnnpie  microscopic  object.  '  a  .squat.  ' 

6.  A  small  lanteni  with  a  lens  in  one        2.  {Flax-mnnufncturc.)   Three  bundle*,  or  ISO, 
8i<le  of  it,  to  concentrate  the  light  in    yards,  of  linen  varn. 

any   given   direction.     A  poUcnnon's,  \      Each  bundle  has  60,000  \iird8,  and  is  msde  op 
iratchmanx,  or  dark  lantern.     It  has  a  .  20  hanks,  each  having  10  teas,  and  each  Ua  bein^^^-^^ 
slide  by  which  the  emission  of  light  is  .  300  yards  in  length.     Si»e  BUNDLR. 
prev(>nted,  and  is  unfortunately  almost  ,      Biiu'der-boat.     The  surf-boat  of  the  Milling 
as  handy  for  burglars  as  policemen.    A    coast  of  India. 
dnrk-htntern.  Bun'dle.     {F1ax-man%ifactMr:)     Twenty  bank 

Bull's-eye    Crin'gle.     {ynuticnl.)    or  60,0u0  yanls,  of  linen  yam  make  a  buudit. 
Dttfk-Lnntem    A  wooden   ring  or  thimble  used  as  a 


Table. 
120  yams  of  24  yards  =  300  yarda  =  1  Ira. 
10  )rns  8,000  yards  =  1  hank. 

20  hanks  60,000  yards  =  1  bvndli, 

3  huudlrs  180,000  yards  »  1  burndL 

Bun'dle-pil'lar.    {Archiiecture.)    A  coIhidb 


cringle  in  the  letH.'h  of  a  siil. 

Bull's-nose.  {Carprutri/.)  A  tenn  sonietinies 
applied  to  the  angle  formed  by  the  junction  of  two 
plane  surfaces. 

Bul'wark.  1.  A  rampart,  wall,  or  para|>et  around 
an  iutilosure,  su<:h  as  a  fortification  or  batterv. 

The  htmln'itrd.'i  of  Paris  and  other  cities  are  on  the  '  pier  with  others  of  small  dimensions  sttsched  to  iL 
site  of  the  ramparts  of  the  fonner  fortifications.  Bun'dling-ma*chlne'.    One  for  ffrasping s  nun- 

2.  iXautirnl.)   The  sides  of  a  ship  al»ove  the  up|>or   ber  of  articles  into  a  bundle  ready  lor  tying.     Ms—-* 
diH-k.  «-hines  of    this  character  are    nited    for  fire-wnsd^ 

Bum 'boat.  (Xtiutical.)  A  l>oat  ummI  to  carry  as]>aragus,  and  niany  other  things  told  in  tin^^ 
]>i(iviNious  to  vt'SM<'ls.  So  named  from  its  clum.sy  bundles.  The  handle  is  at^usted  m  pOMtkni  to  cs  "^ 
fun  1 1.  pand  the  bands  or  atrajis  for  reoeiring  tlis  sitkk 


BUNDUNG-rCESS. 


s  dnwn  ilown,  aniJ  by  a  slight 
:e  the  maclihie  will  be  locked 
ondli  held  securely  until  tied  up. 
llll^4na>.  A  \nva  in  which  hanks  of 
mwed  into  cubical  packiif(ea  for  traiispor- 
itnun,  ornle. 

Mi  DM  an  iron  fninie  beneath  the  wooden 
tht  reipective  ends  of  which  thu  yarn  and 
twine  are  placed.     The  hanks  of  yam  are 

7lg.  B78. 
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tween  the  standards  of  the  press-box,  the 
hich  are  slotted,  to  allow  the  strings  lo  be 
•Ition  before  the  ynni  is  litled  in.  The 
^,ahut  donn  and  secured  by  the  key-rods, 
[er  the  notches  in  the  top  bars. 
in  crass  is  then  turned,  operating  a  pinion 
the  table  ;  the  pinion  engages  with  and 
rgeoos-wheel,  to  one  of  whose  anna  n  pitman 
led.  The  pitman  raises  the  follower,  which 
:  bottom  of  the  prT>ss-boT,  and  sipieeles  the 
'  hanks  against  the  top  pieces  which  fonn 
■.  The  atriOKs  are  tlien  brough 
the  slits  in  the  sides  and  top  of  tlic  box 
g  them  to  come  against  the  cotton. 
jin^  the  pressure  is  slackened,  the  kev 
Mlrawn,  the  cover  thrown  back,  and  tfi 
He  withdrawn. 

rention  shown  in  Fig.  977  is  primniily  dc 
T  bundling  yam,  but  is  adajiied  for  coin 
citlier  like  materials.  It  consistii  of  a  frame 
ipri^ts  S  i  at  each  side, 


e  at  t 


For  u 


.  the 


I    to    bi 
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cords  are  passed  around  the  bundle,  and  the  platen 

on  its  guides  and  forced  down  by  means  of 

v  /,   compressing   the  nool    into  a  snnill 

space  ;  the  cords  are  then  tied,  the  platen  run  out 

again,  and  the  bundle  removed. 

Bung.    1.  (Coopering.)     A  stopper  for  the  laiw 

'n  the  bulge  of  a  cask  called  the  buny-hoM. 


The 


Flf  978 


a^^^J 


.arbonic  ai.id  passes  up  tube  d  in  the  hun^,  a, 
and  escapes  into  the  air  aroucid  the  lower  edges  of 
the  cone  c,  which  is  submeigeil  in  the  irscn-oir  b, 
the  latter  Iwing  filled  with  water,  or  [nvferably  with 
the  must,  wine,  or  brer  with  which  the  cask  is  filled. 
It  is  a  substitute  for  n  bent  tube,  inserted  into 
the  bung,  and  its  other  end  inverted  into  a  tumbler 
of  liiiuid  which  stands  on  the  lop  of  the  cask. 
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BUOY. 


It  it  ■  '<>'n-T-1>nii):. 

E  iM  n  Ihiuk  Willi  d  T'lit  mill  \ 

2.  •/•vll-i^.\    A  l-il'  oT  ■wi' 
dH' ..]  .  uluiii'ii  in  ■  kilu. 

Bunc^MT'v.    {i\'-itniig.) 
i.>ri,;i.a.piil  :i  l.iiiifc'-h..li-. 

Buns-cnftei.    A  tniirliiiii!  for  catiiDt;  bungs. 
1.  Hit- uinulat  lor- r.     i." 


fi'iuur  u(  t-'hmiiitiy  at  Bndan.     Alw  (Al  At 

mi  of  the  -  i:i«1n>i-iin  BatUri/  and  the  CkrfM  Mto).  i 

[I'xiificiiiiun   uf  the  Grits  haltnTi  evkM«jt» 

lukr  rr)il*i,-iiix  thr  pUtiouip,  and  ■  aBMN** 

it-|<1uft.        •liniUHiti'  i>f  laHub  ni'laciug  thr  kitife  «M •!  Ar 

{  ■  ivlin.    Cnive  Uttrry. 

la  thin  ri>nii  of  InlteTT,  the  nriMS  *  lAt  h 
austi  tur  !  ■wiiK'liiiin  fuminl  into  a  cQis   Xrpladag  iMt  At 
I  ]il.iliiiiiiii  arul  thr  wnoui  cup. 
I      Tlirn-  HIT  arvirral  uoJiliciitioDkof  tb  hMshl- 
I'TV.  iiniiik  liin-lumol,  liakio);  to  ■  hm*  tM^art 
)     TliU  h.is  a    arr.iii^ii'iu-iit  ■•Tlhi'  rlnnFUl*,  muioiuiiiBg  iif/tai,^t. 
.     .  r-liil  without        Tli--r>'  art-  iiLiu  (rTcial  Tomiulu  for  the  la  \\m» 

tlir  ruuiiii};-<'Utt>T.  wilutiua:  — 

2.  A  laili<- kbi'h  tiinii.  ilir  riniikr  hunjC.  lluiiiKn  :  S  {>i>uD(lst4i'hniinBteor|ialBahdtaMlnd 

3.  A  •'vliivlrk-al  Mw  iihii'li  a<lviiii-i'n  i^ainrit  thi-    in  i  cbUuib  )-uiliii|;  water. 
blaiikiur<.iinvrrw-ly)aii.I  iiitHoiitiK-iruUi  ilbik.     ;      IVvu>t  iS-i>t-iiiWr  27.   ISTO) :   vain,  tW.li- 

t.  A  4i-x>*<-nilioK   tulrtiUr  kuifv  whUh   rut:!   thr    rlnumate  poUah,  M\   Ml|ihuric  afiJ,  H;tkiH« 
ivii  "Ut  >4  Ibc  ■lulT,  uT  •.-uti  a  hjiurc  htatik  Jiitu  a    m\<\.  i. 
drcul.ir  •\ia\-.  V.  Hatjou  :  liiiUrDDiatc  of  jiotaih,  qnicklia^  id- 

(tf  thr  latl-t  cliiH  i«  Ttg.  I>79,  in  wlii<-ll  tlir  aijiinn-    j'hiirii-  avIJ. 
bhKk«  an-  [Jiuvil  ill  a  r-ni-ul  yxX-  in  tbr  hiipjrr,  I      lt.u>l<-t  i.<ei-teniVr  2S,  1^71) :  biel>rnn>t>  ^  |* 
a»>l  fi-il  iiiiluiiuti'Mlly  unr  by  lith'  Iu  thv  iibint^ir,  liv  !  iu>Ii,  wntrr,  iiilratn  of  rithcr  hmIb  ut  potai^  «l 
whii'h  tbry  arc  ftHvcil  thruu^li  Ihu  •.iruular  I'lrity  of   Buhihutii.'  ai'i>l. 

Bunt.    {X-ittlifiU.)      Tbt  niiddlr  pnpsAolK 
lur1ii>ii  '.r  a  -ail. 
Bnntlnc.  {Fahric)   A  tbinwoolcBMaVrf^U 
'  ftnu^  Mr-'  iiuili'. 
I     Btmrins-lTou.     (Q/oM.)     Tlw   aim  \\%mn'% 

Bontllne.  \SaHliad.\  CucBf  thtiBpaattoiihl 
to  Ihe  rvul-r«ii-'<>ra  Mil.whkb  p^Msin  fntf  i<lk 
!  cauv.^^  ana  i.  oi.r  of  th«  uxaua oT  takbu  it  HH>- 
iiiK  it  ii]>  rur«4r<l  w  a*  to  a)iiU  tb*  wiad  tad aial 


th"  .  :itt.'r  nn.l  fomx-1  iiii..  .'vliii.lri.-a)  blnnkv     i  i< 
thr  !"-.liii«  t.li.|.--l«r  *liii.'h  i..i-.|,.-s  III-  |..we.l  Maiik 
of  III"  yWr  \«n.A\V  ilir  i.liiiipT  r,  wliiJ,  fonvs  it 
J,.»i,  ..]..tilh".ir.-i,l,ir.'iill.-r/'. 
Bun'go.     ./.--i'.>     A  kin.)  nf  .'unnp  uwl  in  lli.- 

BunB-*tart'n.    ,''..y.r,j„)     A/f^Kr.     A  Kit 
t-i  -t  <H  ill--  l.iiriK  .'f  ,1  ,  MKk  l.y  liiMiiii)(  on  tb"  Inil^T 

Buug-vent.   A  iv.-.:ii,-  f-.r  ii-Iiniitiiis  sir  thronub 

Ili.-l*ji,::..f.,.a,k.i...,ll..-vjir.-,- 

Rb  ON'.  I1..W  ..f  li,M,i,|  fr.,u,  tk-   t.,,..      Til 

II..-    .VHMI.l.-.    il„-   ,.,vi.v   i.,    Ihi- 

r'..i£i^  ;;:;f,;;r;;;;r:;:;:;;',;:;:^:; 


■Alp'  •■f  si-'i  from  till'  lam-l.    of  an^-thing  nnder  wal«».  ■•  ■ 
"I"'  "i-"!-  iilinal,  or  ■laDftn'  of  »■/ 1       ' 

',)    A  •-•■^il-iiKvUlowik-rka'      Bnoyk.  In  9-Mnl.  Mk  • 


Bun'aan-lHitt«r-]r.    lii> 


BUOY. 
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buu-cutti:k. 


Btended  m  a  nuak  by  which  to  point  out  a  Hhoal, 
rnuiflnl  to  cany  a  mast  or  fmme  of  cage-work,  and 
oadeu  ao  as  to  lloat  in  a  vertical  ]>osition.  Sniiiller 
taovB  of  this  kind  arc  used  as  anchor-buoys. 

Tlus  ean'buoij  {b)  is  conical,  frusto-conical,  or 
onoidal  in  shape,  aiul  floats  u[ion  its  sido  when 
uoored. 

The  ea*(k-bttoi/  is  a  short  fnistum  of  a  spindle, 
runcatetl  at  each  end ;  it  is  sonictinu*^  eylindritul 
If  uuarLy  so.  It  is  chiofly  uM.*d  for  carrying  the 
nrps  of  vessels  laying  at  niooiings.  A  good  tight 
Duimon  cask  may  be  used  for  trie  same  pur|)ose, 
ad  in  far  less  expensive. 

Li/c  or  sa/etij  buoys  are  infendfid  to  save  the  life 
if  a  person  falling  overboard.  They  arc  suK|>ended 
kIow  a  ship's  tafl'rail,  and  are  so  arningeil  that  th4>y 
in  be  let  go  at  a  moment's  notice  ;  the  same  )>uU 
rhich  casts  the  buoy  loose  lighting  a  ]K)rt-Kre, 
)  indicate  the  position  of  the  buoy  to  tlic  jierson 
rerbuard  as  well  as  to  the  crew  of  the  boat  Hent  to 
Eck  hiiu  VL\y,  thus  ser\'ing  as  a  ]K>int  of  n'sort  for 
9th.  Such  is  the  life-buoy  of  Lieutenant  Cook.  A 
ise,  cbmixMed  of  a  proper  mixture  of  phosphide  of 
dciiun,  IS  attached  to  the  buoy.  1  n  com;  of  a  man 
rerboanl,  the  life-presiTVer  is  thrown  into  the 
mter ;  the  moment  the  fuse  becomes  wet,  it  begins 
I  give  off  a  gas  which  takes  tire  in  tlie  air  ;  and  the 
vtter  it  becomes  the  more  giis  and  the  brighter  the 
ght  produced.  The  light  can  be  made  to  lust  an 
onr.     See  Life-buoy. 

Spar-buoys  are  also  fre<iuently  emplovetl  to  ]H>int 
at  channels  in  rivers  and  less  exiH).sed  Kituutions  ; 
tiete  ans  nothing  more  tlum  masts  or  sinii-s  of 
roper  length,  |)ainted  of  any  desired  color,  and 
ucnored. 

Buoys  are  made  either  of  wood  or  sheet-iron  ; 
titta-percha  stretched  on  wooden  or  metallic  fnimes 
aa  also  been  pro|X)sed. 

When  employed  to  i>oint  out  shoals  or  dangei-s, 
bey  are  painted  of  some  distinctly  visiiile  color, 
nd  where  nioi«  than  one  is  anchoivd  in  the  same 
icinity,  their  colors  are  varied  so  that  they  may  be 
eadily  distinguished  from  each  other  ;  for  exami>le, 
he  bnoys  on  one  side  of  a  channel  may  Ije  black 
nd  those  on  the  other  rhI,  so  that  the  navigator 
an  tell  at  once,  by  the  color,  on  which  side  they  are 
o  be  passed.  Herbert's  buoy  {,a)  is  intended  to  be 
nchoRil  by  having  the  mooring-chain  attacheil 
lear  its  center  of  gravity,  so  as  to  reduce  the  ten- 
lency  to  pitch  and  roll  in  rough  water  and  impart 
;reater  stabilitv  to  the  buoy  ;  the  shai>e  of  the  buoy 
md  the  conical  hollow  in  its  l)asc  also  conduce  to 
heae  objects. 

An  improved  buoy  (/),  designtnl  to  have  similar 
idvantnges,  was  jwtented  by  W.  M.  Kllis,  Oct.  7, 
1856.  It  is  moored  by  attaching  the  cables  in  the 
ine  of  the  calculated  (tenter  of  tidal  |)ressure  ;  and 
Jie  forked  or  V-link  or  shackle  is  comiected  to  the 
>noy  by  means  of  a  trunnion-lK>lt  {mssing  through  a 
netallic  tul>e  or  pipe  set  and  secured  within  the 
JUoy.  The  figure  /will  show  the  method  of  elfect- 
ng  these  objects. 

Submeiiged  buoys  have  b<H»n  suggested,  anchored 
)y  a  weight  heavier  than  the  iloatlng  i>ower  of  the 
tmoy.  As  the  weight  ceases  to  exert  a  sinking 
»rce  when  it  reaches  the  Iwttom,  the  capafrity  of  the 
Mioy  to  sustain  a  lo«id  is  the  same  as  if  it  floated  at 
;he  surface,  and  an  upright  or  spindle  on  its  up[K'r 
Mrt  presents  but  a  small  surface  to  the  action  of 
raves.  Two  or  more  such  buoys  sunk  to  the  dead- 
vater  point  may  be  so  ari-anged  as  to  siipiNiii  a 
aper8tni«-ture  above  the  level  of  the  sea,  a.s  in  d. 

uaojB  in  certain  situations  may  Ije  moored  by 
iea*ii'-i>iles  {€),  which  are  readily  driven  by  rotation 


into  the  sand  or  mud,  and  enei^tically  op|)oso  re- 
tniction. 

Other  designations  are  :  — 

Anchor  buoy,  one  attached  by  a  roiHJ  to  an  anchor 
to  show  the  ]>osition  of  the  latter. 

Cubic  buoy,  an  empty  cask  to  keep  a  hemiien 
cable  above  the  bottom  in  nx^ky  anchorage. 

LauUmj  buoy,  in  the  fonn  of  a  millstone. 

Soanding  buoy,  used  in  sounding  an  anchorage- 
ground. 

The  sUngs  of  a  buoy  are  the  part  of  the  buoy-roi>e 
IxMJt  to  or  around  the  buoy. 

Buoy-rope.  {Nauticul.)  The  ro^H)  which  fas- 
tens a  buoy  to  an  anchor. 

Buoy-aafe.     A  Fig  082. 

metallic  iKxly  di- 
vide<l  into  compart- 
ments, by  which  it 
is  braced,  and  hav- 
ing  water-tight 
doors  opening  to 
the  inside.  The 
buoy  has  an  en- 
ciivling  aiinor  of 
cork. 

Bur;  Burr.  1. 
(Machinery.)  A 
small  circular  saw 
or  toothetl  drum 
us<fd  on  a  mandrel 
])laced  l)etween  the  vL^ 
centers  of  a  lathe. 

2.  {Metal-work'  Buoy-Saf^, 
ing.)    A  roughness 

left  on  metal  by  a  cutting- tool,  such  as  a  graver  or 
turning-chisel.  The  bur  of  a  graver  is  ivmoved  by 
a  scraiKjr  ;  that  of  a  lathe-tool  by  a  buniisher  or  in 
the  iwlisliing  ynocess.  A  bur  is  purj^sely  made  on 
a  cuiriers  knife  nnd  a  coinb-maker's  tile,  and  in 
each  case  constitutes  the  cutting  edge. 

3.  {KniUiny-DKichinc.)  A  wheel  with  thin  jilati's 
or  projections  inclined  to  the  axis  of  the  bur,  and 
ustrd  to  depR'ss  the  thiead  lietween  the  needles 
and  l)elow  tlie  bairds  ;  it  is  then  called  a  ifinker.  It 
becomes  n  kaockcr-off  when  it  raises  the  loojis  over 
the  top  of  the  needle.     See  SlNKEli. 

4.  A  fluted  ream- 
ing-tool. 

5.  {Dentistry.) 
A  dentist's  instru- 
ment of  t^lie  nature 
of  a  drill,  but  hav- 
ing a  sermte<l  or 
tile-cut  head,  larger  , 
than  the  shank.  •  ' 
The  instruments 
are  made  of  many 
sizes,  and  the  heads 
aiv  spherical,  bul- 
bous, cylimlrical, 
frustal,  disk- 
shai)ed,  or  conical. 

In    the  exani]>le 
are  shown   the   rounds   whccly   inverted  cone,  cone^ 
cylinder^  cylindroid^  cn,ioid  bura. 

6.  A  triangular  chiNcl. 

7.  A  plancliet  driven  out  of  a  sheet  of  metal  by  a 
punch. 

8.  A  washer  placed  on  the  small  end  of  a  rivet 
before  the  end  is  swaged  down. 

9.  The  jtt,  .sprue,  or  neck  on  a  cast  bullet. 
Bur-chis'el.    A  tiiangular  chisel,  usetl  to  clear 

the  corners  of  mortises. 
Bur-cut'ter.    {Mctal-workiHg.)    A  nipi»er8   for 


i^-k 


« 


DfntiMl's  Burs 
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cutting  »**y  llir  lUufp-  rruiii  a  Iculrii  bulirt  orlnll.  ] 


torjiLilui-s,  Milnvtii 
''iiu  a  lam|i,  and 

la-<l,  mill  tlivreby  tnlUnv  tile  attentioii 
t<i  llir  ilixturliaiiiv.  The  uonliinnvg 
t  liL'  MuiTjuU  of  Wi>r<*itrr,  with  alanu, 
liUtol,  i>  ilfxcrilnl  iiiliu  **  (.Vutnty  uf 


.     f  otrmun  work, 

Whirh  lit-  ••v'rl  til'  jKrCflH  uf  lill 

Biir>d«tt'.    if'iAfiV.i     Anill tuff.  ._ .,   „    _   . 

Bnr-diUL     A  ilrill  villi  >n  niLirjiiil  hcail  iiMfl        Uni-  ilrvivir  hu  a  hiD({iil  |i 
liv     oivrativv     d*u- ■  tlif  ilwir,       ' — ■'-■■--    


no/thciUn 

«  liMi»nmlV 
fln-.tinJtr.Bid 


.ntlKtbmbddrf 


'  ^O-S?© 


■^vj-i 


Th<-  wt  lonMat*  ur 
Til 


'  r<NitiirB|*iwiii<«tmn)[tlH'iti 


pul)>-i'iiiuil  rrani<  . 
■iimll  mill  Uiwr;  tlir 
nniii.1  Uir-dnll;  llir 

fiar-Aitti.  ilrn-uttiiiic   Imr-Jrill. 

S,'.-  aluo  m-K. 
Bn-tetta'.  A  nuall,  Kntiliuinl  n\mt  tnbr  unrJ 
ill  [■linniwy  dr  in  Ihr  UWniliiry  fur  lunuurinK  »r 
tmiiMTrrriii;;  MiiatI  iiiunlilir*  i>r'lii|iii'l.  ll  Minir- 
liuii-4  Iku  4  >li>{>-iin-k,  uiwl  (111-  <1Jm-Imi](i:  iIii-uukU 
itM  Hiiiall  (iriliiT  ia  Hiiii<-tiiur«  cttwkiil  by  lli<-  tiii^rr 
libu-nl  110  tbe  uti-nillg  abuvi-,  u  iii  llie  rrliHdkt  or 

Am  iiivriitiil  1-y  <:ay  l.iiinac,  fur  itivMing  ■  Diil'l 
iuto  iiiiiiiil<>  |Hr(i<-ii«,  it  •iiiiiutk  of  a  laivr  tuW, 
(m'tiiati-.l  !•>  ii.,  Hii.l  TiA,...  and  a  auiallor  jianilkl 
t-otiiinti'd  III!--. 

Bttr-gas*-  uV'iitttrorii»g.\  A  jJule  (lerfurateil 
will)  liolvTi  uf  KniilUittnl  riif*.  whwx-  iiuiiiU*(H  tlvter- 
iiiiiir  llir  liwlr  liu-K  uf  drill>  unil  Imre. 

Bor-gtttt'.    i.V'iiirinif.)    A   fl^tc  fiiditig  in  two 


eoflhti^ 


d.|« 
■IHI  i>y  iimiix  oi  ■  KviT  Biiit  niil  ai: 
hIhiw  liiigiiiKKivmiuliwof  the  iinv 
liwlrr. 

AiiutliPT  :  an  ordinary  rlnck-alann  b  |>bml  >ilk 
ill  n  cjue  atiw-linl  1o  tlie  door,  aui)  U  ■jmiiic  hf  Ik 
iiimiiiilt  (if  till'  I  liar. 

Tlie  illuMrnlioii  nhnwi  Ihrvc  Ibnui :  a  |iiatal  •  ^ 
trnnl  la  tlir  iliior-jaluL  l>y  iti  jiivoteil  l>aat.  whoa 
lATig  MTewn  into  t)ir  Jaiiili.  Ita  miuuli-  la  |aacat(4 
(iiwanlii  tlip  rnu.'k  of  the  iIiNir,  and  ita  tria*  ■ 
tri)>]H'il  whvii  tlir  <loor  ii|iriik,  vilb  (-oii*ci(ileBUB  I* 
till-  chuiiiliiTiiiaid  iir  liiu  iiilixiliive  frienil*. 

/•  ih  |iIh''»I  aiiyHln-re  jii  tli>-  luuii.  ami  ia  triifai 
liV  B  c<inl  IvailiitK  tu  u  diHir  ur  aiiijaar  whoK  imp 
titiiHia  ojiriiiuu  i>  t»  be  ■uiiuunird. 

c  in  a  turiHib  si]>|iFndHl  by  a  Ian  from  tka  dav, 
I  Biul  tln^i|irtl  H'liFii  tlie  lattrr  ojieua. 

Vi^  ItM  iliows  oiiF  bf  thr  naiwRMa  facM*  «t  tki 
!  ap|>ti<'uHuii  uf  thr  rln-tiic  drruit  aaJ  aiifantw  b 
giianl  ihr  window*  ainl  iloon  of  a  hoaae. 

I  ('oiiixT  Hin.1  niiiiiiiig  thnMifih  Uu  hamm  «•  «•• 
iin'tFit  with  a  battro'.  aiiJ  ba*c  cipcait  cMWMliNi 
■ttai'lml  tu  llie  duoiM  ami  irilMkHaa,  ao  tbM  wkw  ■ 
duur  or  window  ia  u]iriird  the  a       ' 


SiMiH-  alainiit  an-  imrlulilr.  l<i  U-  ii>.i--I 
ivrlrt^  in  -Hi-iiiinu  thrirdiHin  a-.-aiiist  iiiliiiM«ii. 
i> ir  ii.iiii-  iihli'uti-s  lliKV  in-  iiitticliil  ti>  iiuk- 
-'  hIii'Ii  ><liitt>il,  nud  tlipy  cuii*!*!  of  Iwlls  Ih<- 


.;■ idliKlil'-tli.-W.,.  ... 

B}iT^\MT-m-imxm'  Look.   A  lock  with  m  ■ 

H|i|>.ii3tit>.  mill,  linl  «•  that,  wlirn  j ' ' 

Kiiiit'  will  W  I'lit  ill  Din-Tatinu  and  an  ___ 
ill  i-av  lb-  Udl  uf  lli^  Ink  i«  inmratcrij  ■ 
Wln-ii  the  latrh  i*  drawn  In,  At  taeaftm 
in  nMiti<>ii,  UiliK  ilrivn  by  the  < 
h\inni!,  rnrli  |<nlMitioii  nf  tbr  MrapW  , 
a  Idow  uf  llii.-  haamier  upou  th«  ball 
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nrRNiNo. 


d 


.1 


-^> 


/v'^^'JJCOWOW'J 


•'•^•. 


'«  0 


r  rr 


I 


>e 


A  iuitfiiMi\  ol..i|>->l  fonn  i»f  ('(iffin. 
i  Taii*Ki«  ni.if' rtii*.  mim*!,  iiift.il,  i-.iri!)<-ii* 
ttmrprtr,  .i-|i' utt'iiii  <  ••iii|HMiiiiK,  |u|>i('r- 
lu  fiiriii>tiiM;;  .iii>l  iiMiii^'' III' iif  iiixolvf 
aimt*  III  til*-  li>i».  L'l-*'>"  *>\*r  tlt^*  t.t>i-,  iiHMii«t 
uuML  )i*rTiti-n>  il  <M.ili!i^,  .iii'I  ill*-  •  ••iiipli'tt* 
I  vi  th*  \m»\}  fpiiii  .11  r  liy  I  ii^il«i|ini^  the 
ia  A  i*-«iii*Mi^  ft  oxU'  r   air-i'\<-liiiliii^   rmii- 

].  «A*  '/'••M-i-i-f  »     Tin- ''littiii;;  ttMil  (if  iiii 

»«nr  •      A   tri  tii^-.;!.ir    >  |ndii'-«}i  i]ifil   stit-l 

nlnl  ulf  •*>•!!  pX<  I \  Jt   tli>-  rn<l,  •*•!  ;|H  |iii-\li||iit 

•4.      It  i«  •K4|>il  hki*  4  >?n&«iT,  Mii'l  U  ujm-iI 
ttarliW-»iMkt-r. 

i/'i'."-,.-  »     A  « itttM-    lii-.ivv  C'»'"U  for 

Sm  liA'lr  -tf  jut*-,   ll.lX,   lU.tlilll.l,   <•!    h'  li»)i. 
la^      I  ll'--'<ii<..i  i<iii/>r''i(r>    t      A  I'll*- •'<»<»  ill 

■«M««  t  lotii  i«  ft^iiiiii*!!   l<>r   it-ii;",  fl.iws 

Irlrriirr  wrii*,  i-t*  ..  ail'li*  i<  ii>  y  !■  in;;  iti.ii|<' 

I  ftivHt!- ,  aii-l  ••tfiiioi\i    niittii^  r>iii<'\i*l. 

ka*  tbr  ttsiiK-  iil'l  Kii;;Ii<«}i  'It-liiiiti-iii  .1^  /I'lir, 

bAiu'  <*f  t)i''    |>r<»i'<^»    i<i   |*riil>.ilii'i    iliiiviil 

V   ^Uo  «>l    !•:  k.ii^   ••vi:    tti"    ''!(.«    limn    th*- 


I  fl'-tf.^  .t  m  i.ft'.f.f.iry   .     A    M»rt 

rn  or  rii]'|"r«.  ii«  1  in  *'*•■'   i  >  •  !«illi 

IMJ  nil  rhlm'      (hi*     t"r   rinM\ini;    khi'tn 

HMVi-rn   |i|i*|'-<  !iii|;   fiMin    llii-   iHilfi't-  Iff 

t»-|>iii-  f.iliili^'. 

Tint    pirt  ttf   4  luliliii;;  .'i|i{Mr-.it'i<t  .it 

it^wttftti  III    tAi  «    |i.i'<-.      Sf   (iAo  lit  J.M  l:  ; 

7U%t.m. 

lyp^lirvi  t'i  t!.>  ■  f'Tt  •(«<ii'liii^  |N>rii<-no  ••(  yM- 
ift4  ^t«  ff'-f'  »  .%)•)•  ]i  V  I  I.  Si-i-  .tl^*  V  \iiii:- 
:  Frik"!  » I  v    M<*^  I 

t-lslO^      A  |<t'»  •  «^  fur  |in-«<  nliii):  •{•  •  .i\ 
m^d  fel>ff«*u«  tLd'cruU  nr  f.iliii>  H,  |i.i|i-iiii  •!  m 
by  Rariir;!.  |».s7. 
Pvad  OT  hlvf  II  iiiMiiiTiMtl    111  .-«    >"!ii!i<in  "( 

«f  fWr,  1    |«iillii|  ;    Wiitt  r.    I  ^'rfll>*ii«  (•.•    i^iM-i. 

br  Clil«i  «.  *J  piUifii^  fi»r  flit,  •  ••.-iijiin'I  111 
k. 

aiiiratfil    twti   «Uy<i  f<ir  ••••h  in- h  ••! 
IIkIi  iirt  i«ii  ripl  t'i  •ii.iiii  fiii  l.'i'in  tuii 

TBffV*.  r'tn\M$fr,  ah'l  Wiiulttm  :iii-  iiniiiir*"! 

]     i  Ji/*t»ii-irurli>itf  )     .liiitiin:;   iii*t.il<« 
.iKir  »lja«  rht  rtl^i-H,  i*r  }H->«litij  lli<-  .i>l- 
iii*l  nifiiiiiix  lilt*'  til*'  iiit«riiii iluti-  ■'jui f 
li  tjf  tb*-  laiiic  Liiiti. 


It  (liir«TH  fntiii  M»|iliTiii^  in  tliis  :  -  - 

111  I'lnniiif;,  a  limt  U  iii|iiin-<l  ^ufti•*it'tlt  tu  iiivlt 
t)t«-  iiii;;iiii«l  iiiftut,  uinl  a  tlnx  i>  m-Moih  um-iI. 

Ill  M<lili-rin>rt  A  louiT  lit-at  i>  um-iI  mimI  u  iihhv  fiisi- 
M>'  liift.tl  i'nipltiwtl,  a^^iHiitl  by  a  tlu\. 

Tlif  !«ii|i<Ti»r  «|UHlity  i»f  t}i«-  riiiiin-i  jipM-rNH  niiM'si 
frmu  tli<'  l4t-t  that  th<-  joint  will  williMuml  tlii*  niiiu* 
hfat  113  I  lit-  ImmIv  of  till-  artii-U-. 

m 

It  i^  ;i|it  to  *••'  Mriiii^iT,  an  tin*  aili<  li-  >riI,|i-nMl  |i.i<« 
i>hu.iIIv  iiH>n*  tfiia>  itv  thiiii  tiii*  h4iIi1i*i  ;  lin-iOiiti*  <»r 
i-ntiiMT  tli.in  th*'  ulh»y  of  till  iiiiil  l*-.til.  for  in!»taiii'«-. 

I  In-  iirtj  !«•  huriuti  (tmfftjiu,'  U-iii;;  Itdtiiii^iiiNins 
till'  |i.itt«i  r\|i.iihl  iiihI  iiiiitMit  I'Vi-iiJy  hy  chNli^t-H  ill 
*.»  ni|M|.itui«'  ;  till'  i»<iI«li-iH  hiivi'  a  grrati-r  mii^f  uf  i-x* 
piifiiin  liy  );i\«-ii  ■  h.iiip"«  tif  ti'iii|H'i»turv  tluiii  th«* 
iiift.iln  tli*-y  •  iiiint-t  t. 

Tlif  MiMi-iH  oxiiji/i'  iiii»r«'  or  h'sti  fnt-Iy  than  th«r 
iii«-taU  llii-\  I  iiiini-<-t,  aiii)  i-otahlinh  piNaiiii'  i-irt'iiitM 
mlii'h  ihntinx  lli>-  ititt^iity  ttf  tin-  joint  ;  fN|M-(  ialty 
ill  till*  |i|i-<M-ii>  I-  (if  h'-.it,  iiiiii»tun'.  Ml  ai-i«N. 

Ah  an  iiiHt.iih  ■-,  ihi-  li'u<li-n  \t-«^U  aii<l  i-hanilif^r^ 
f  .r  Mil|thun<-  u>  I'i  •.iiiiiiit  ]i|iiiii.ii>l\  U-  uiiiiiil  with 
till  hf»M>r.  4^  till-  ai  !•!  HI  !•«  HI  fii-t'ly  on  thf  tin.  Th** 
jifiiit  wan  iht-ii  fnii-  iiMili'  hy  tli*nliliii^  tin*  iilp'!^  in  • 
hnlliiw  l.«|irfiil  |»>iiitn;:  P<l-li  •!  l*Mii  on  to  tln' joint. 
Thi.H  1^  iiiiw  ]«  il<>riiii-ii  i'\  /'iTii I Ji 7 /"•/•//<« r,  th«*  h<'.it 
U'iii^  a|i)ili<-«l  \'\  uii  ait«i-h\<lii'^«'n  hl<>u.]ii|N>.  S«v 
hi.iiW-i'irK. 

ri-mtir  i-*  hur,\fi1  t4»-tffhrr  \»\  A  iii-aily  nil-hot  Mil- 
ili-iin;{-hit.  ulii>  h  nil  It. «  a  '«tii}«  of  (H-wti-r  lai«l  in  the 
aii;{li-.      Mil"  vtliiiiiii  iiiilal  i!^  tiliil  iill  hIu'Ii  •  uhl. 

Itr.t<t'«  in  {ill nil" i  t>ip  ili<  I,  at  in  thf  raM*  of  hrnw 
niuial  I  in  If-  lur  oI>n«  i\.tliiiii'H,  that  an-  fnini  4  t«i  ti 
fi-f  t  in  tliaiiiftiT,  Bill!  .in- « .i>t  in  six  or  iiion-  ^'i^iirntM. 

Thf    flliU    of    llir     <M';.MI|i  lltn    Rff     tlli'il     •  I'-ail  ;    t«0 

|ii*-i-*-4  an-  hx'il  virii<a!lv  in  a  miii«I  iiiul>l,  in  tlti-ir 
!•  Iati\f  |MiMiiiiiio  :  a  hh.illou  >|Ki('f  in  hit  aroiuiil  thf 
jmnt,  ami  thf  *  ntin-  ihurp-  uf  a  t  rm  iMt-,  f^ty  thirty 
III  li'fty  ihiiinilonf  thf  iiH-lti-il  hr.itH,  ujittl*'  ht'ttfrtlian 
uoUtl,  iH  tlf-n  |«inifil  on  thf  ji'int  to  hfat  it  to  tlii* 
no  lliir^-iMiii.t.  Thf  im-tii)  ii\iitloUH  th*-  ohalhiw  <  haiu- 
I--I  or  IimI.-,  aii«l  iiiiiH  into  a  |iit  |'t>-|i.in-tl  tnr  it  in  thf 
%.iii<L  hut  fin-  l.o>t  i|iiaiitily  of  int  tal  that  n-niaiiiH 
-MiiiiUhf*  with  llif  i-iuli  «if  thf  •i*-i:nifiit^  4ii«l  fiiniiN  a 
ji'int  aliiio-t  or  i|uitf  a-  jififfft  a-  thf  fffiii-ral  Mib- 
•i.iiiff  of  th*'  ni*-t.il.  Th*'  |»n»*-M  is  nj^'at***!  fi»r 
*  \*ry  jiiiiit  of  thf  « in  ]••. 

< '.tot-iron  i->  ul'^i  nnitiil  hy  hnrniiiK'-  It  n^a^  firat 
|>i.i>  tii'-tl  hy  th*-  natiVf  sinitliH  •>!  Iniiia  an<l  <  hinn, 
uhi  iH-i-atiiiiMil  iniii  h  hiir|iri'«'  to  lh«'ir  On  iihrila] 
:i*  i;:iiU>ro  l<\  th*' way  in  uhiih  lloy  iiii-nih-*!  i,lM- 
imn  kittli-t  alhl  I«it'«,  vihi<h  ut)i>  HiiiiiNisf.l  tu  U* 
iiT<-tii*'V.iMy  rniii-*V 

Till-  III"!  iiiiti>i-i«t  ii  hy  r.'inij-aii'.  :ii>|M-.irs  tii  have 
U't-n  hy  Viiii  llraani.  in  I7'.*4  -  ''.'*.  hImi  w.io  all.«<  hf«| 
til  thi-  Pntih  KiiiKis-v  .it  !'•  km,  iimI  wh«i  iill«r»aiiU 
•>«  ttjifl  in  thf  riiit*-il  .^t.(ti-s. 

Thf  ti^i^iin-  n-{>i>  <»i-nt^  ih«-  itirii-iMit   iiti»t  with  hit 

IMitlahh-  !«»rni\  at  wnik  in  th*-  -in*-!  Thi-  front 
i.ilt  of  th*'  «ti«"i*n  I  h'-ot  1-  hi-*  Fu»n->'  tinj,  nv  l»-l- 
]<>uo.  It-^  )iiiiii  i|>)i-  I-*  thit  iif  th*'  iliHihii-  .i>'liii;{ 
|iin-f  |iiiiii|i,  ami    it    i«    i  ••n-lnii  t*-«l  uimllv  <>f    wi«nI, 

I  \«  i-pt    ill*-   \.lIvi-o   .III*]     |«.i    kill;:   I't    '.ill-     |<l<(i*lt,    whl'li 

nn-  |i>i|"-r.  an^l  '>in;riil.iil\  iliir.ti<]*-.  Tii*-  lunL;  l-iMkI'>•- 
t.i• ,  \%ith  a  |*tiihiii:;i  ii  oio'H.rh  r\tr*iiiil\  to  kliih' 
t)ii"U)'h  a  tin;:,  tixfii  *>\\  th>  <  h*<»!,  lo  .i  .  niiiiiuin  ■•  • 
'  •  fMiiy  til  a  Itnk'T's  h:i>i::<  *  !'\  !h*  .iri.in;;i  infill, 
hi  iMix«i  •».«•  ^  .1  tiih-i.ilily  ^'"•••1  ■>  .I'^'itiiti-  fill  .1  l«-ni  II 
.11.1  \  I'M  ,  anil  I  .III  111' n  ii^'-  "f  •..'•■•nioh  th«-  pii'ssur*' 
«•!  llo-  ti|f  lilt  tiifi'lM'it  ••|«*i**il  nil.  Ill  |i|i-.ioiiti-. 
Till-  Kiiiti|«iii  |iliin  ti»i   '■ '  ■        I  '■•■/.'/.-.■  1 .1*1  inm 

•t'Hla*  fi  I  iin«io|«  in   uhih^*  .ui  iv I   im  !.il  whl*  li 

i>  |«iiinil  •  ••ntiiiiiiiM^lv  tliTiiii;;!.  'Ii<   f.o«iii*- iiiilil  thi* 

•-l;j«-!t   «if    tiif    lio-t.il    .111-    111    .1    *»  Iill  l!  11^1    « uthlitiulM 


l(rilXIX(W!LASS. 


mnrh  lu  in  t)i'  tmp  of  thr  Irniu  uiiiinl  c!rcU-3  yrp. 

Ai  iii'nrly  aii.iliitfiiiiii  to  th'-  just-iliwrilnii  jiro- 
cnM<-«,  miy  Ir  nriilioiiril  iu  ihU  iitai'c  llir  infuliii  uf 
nniliutt^  iiii^il  lonir'tal  liy  Miii[i]i>1ii-al  autl  i-unUi't. 

A  llim  |iUtr  of  KilrFT  ami  u  ii|imb>r  Imrof  vu|>|>i>r, 
thi-ir  ■iirrai'r!'  ln-iiij;  vihiriI  (irifii'tty  rti«a,  »n  ti^l 
tii)(pt1i<'r  l>v  >  l>iii<liiiit-win-  aii'l  aiiitiit  liy  |nrtLi) 
tnsvto  H'iiliiiut  Ihr  ai<l  of  hdMt.  Tlir  two  mctiiU 
•re  nUrd  to  u  linit  jilrt  shiirl  iif  tin;  liit-ltinK-I'>iiit 
••i «iln>r,  ami  nbi'U  ■rl•■rH-Il^l^'  Mllnl  llii-  two  mi-tiili 
naint.ihi  n  [R'rrivt  luiitai-lan'l  tlM-Min<<iir'iiiortiniiHl 
thii-kiiiiii  liiiiTfTrr  Dll<'Tiuut<-.l  ttify  iiuiy  iNHiiniP. 

Tbr  n»ii|irti>jtiiiii  lnt;iiii>-  or  the  uhruiuinietrr  >nil 
■ii|vriiir  wiiii'lii-o  it  aiiiitlirr  r;iiiiii|iU  vl  thit  union  cif 
nietali  l<r  lir^l  .iii<l  (iaita>-t. 

The  laiUiiiv  U  ■  imiall  lly-wlio-l  inwlf  of  oli»  jiiii-o 
of  ntpi'l,  •'•>v<-ml  with  ■  ho^i  iif  linuit.  U*  |irin<'i- 
plm  ami  Hi^ilU-riiiiiaiHn-  •li->i-HI<iil  ninliT  II.M,.VNi'K 
iwliii-li  Mv<.  Thr  two  DK'tal"  an-  tbtH  unitnl :  the 
ilixb  of  Mrt-t,  whiMi  tuiii-'-l  nii-l  liirivril  with  a  •vn- 
tml  hot.',  i-  Kkv.!  I.r  a  litite  »'ivw-I^Jt  hicI  iiik  t.> 
the  luill.Hii  ..r  B  Mnjll  .-rurihle  H'itli  h  .nittal  vl-vj- 
timi  Miull'-t  thiin  the  M*k.  Tlie  Imts  t*  iw-llnl  aixl 
niaieil  ititii  th-  rni-'il>1i'  nniiiiiil  the  <li-fc.  WIh-ii 
eo.ile.1.  the  <-ni.'il>le  i,  hn.keii.  the  !.i|i..rltiinu!<  l>r»s4 

i*  tnrne.1  .<t[  in  tli''  liihe,  tl rt>..  an-  iii^i-te  liy  th« 

"    iH  U4I4I.  ami  huilv,  th"  h<-i|.  is  iliriiW  in  t»u 


*>  BtJRNINfMIIBaOI. 

nmiM  or  tb«  lena  and  thi  qnt  on  wfakh  At  iAmIiI 

Ahiiit  1774.  H.  lie  TrudanoraditneMftl** 
KIiim  leii*.  ot  1 1  trtt  fwua,  filled  with  flU  <f  Mw- 
tiiic,  uf  whii'h  It  hel.1  140  I'aru  jiuiu  (Marit^ 
to  the  Mine  number  of  Eniclikli  qnaita)-  tj  tit 
I-nH  a  t>ir  of  uteri  1  ini.-h»  lung  aMl  j  af  ■  M 
Mtuuri- v-M  nielt«l  iii  live  minntas.  Himmiit 
I  livre  kUtct  (liecrH  wt-n  fiunl  in  a  few  BnMd^  wi 
J  Kniiii*  of  jilatiiiiini  were  meltnl  uificimtl;  lai^a^ 
.but  nut  lu  funn  a  H|>h<!rie>l  dtnp. 

Thu  "I'arki-r"  iviu  or  iMiniiug-gbn  •»  laiiii 
I>iliih>nBtai>»lorC3,SUU.  It  wb«  of  lint  ^i^ 
I  -JH  ini'hm  in  iliuineler,  Juutihe  rativu,  iu  iMh  t» 
lti<»uufBi.|>hen-uf  IH  fnt  nuliiu.     ItifacMSMi 

I  f--rt  »  in<'hi-<i :  iliniiieler  of  fuviu  at  tlut  -■!- .  1 

iiK'h  ;  wei([ht.  :fl2  ixunaii.  A  kvuhI  kw  if  H 
'  iiu.-he>  (lUini'trr  anil  wcj^t  SI  loiwdi^  mm  Mil  M 
I  ■i)uiviitrBt>'  the  niyii,  tiK  fuivl  dialann  Wiaf  tta 
•h)  iiK-lien,  the  ilimwter  uf  bcna  |  inch,  tta  !■ 
:wiu<'umi->l  to  (.'biiia  hvun  oOinr  is  thairitorf 
Irfinl  Uaoarturv,  an<l  left  at  IVkin. 
Tliu  vtTi-Lta  If  thr   bnniing  a 


I  of  il-.  llJHTI 


eal  ai 


.eed  U-t  Willi 
lb'  atn-l  •ti.k  aixl  ih-  irti.  il.lr. 

The  uim-litvlii  wn  Mi>w|ii|i>',  a  ni<i>tilK'ati<>ii  uf  thr 
ovyhylhiu-ii'  hl-w-iii)-  iuv.iit.'.l  l>y  l>r.  Ilaiv.  uf 
l'hib.l<'1jihi:i,  ii  iihM  in  nirltin;;  the  ailjaeent  v\Kea 
of  tni>lal>  ui  a>  !■•  iiiiiti'  them  W  fiiitinn,  ur  tii  fuiintt 
HtrijM  uf  llie  -anie  nx'Idl  uver  a  wuin  ur  jiiini  whiTi^ 
the  <<.1;,V'.  uf  Hti'i'l-imul  abut  uixincaihutlwr.     »w* 


Bl.>i^ 


Til- 


>i)<i>ii-'.i  tu  111.'  i.ti.-..i 
BomliiE-flau.     < 


fin.il  If.ilinK  of  lUv  « 
h-  ./ri«f  ur  f.i^mt-i  n, 
in-.    The  Bh./H  ,.r  eiuini 


■  li<iit    W  I'uni'eutnitiiii!   ibi-  >uii's  ravH  »u  h 
rerv  ■uiull  iin-;i, 

iHiiiy  states  Ibiit  llie  jiK-ienl.  ha.1  i.'1u)<-«  of  k1'<" 
uiilerviinl  vhii'U  |>i»>lii-iil  liri>, uud  I ^iiuueiLi aihU 
Ihat  II  ijIiiM  ..(■here  full  ..f  H.it'-r  .li'l  th"»irii.-. 


Steel 
Txluu 
KTiirnlU 

Flint 


Bamlns-llOBML  (ifrfaffuryy.)  Amtt^M 
tiir  a  kiln  ur  MutinK-funiai-r  in  whieli  vaMfe^ 
etal  iiiatl.»  are  eiiwlW.  aa  ibe  Mltbv  iM« 

l.yrit.».     A  kiln. 

Bamlns-mli-'ror.  A  ront-aTe  niiror, «  ■  M 
liinatiuii  uf  |>1hiii-  iiiinvn.  mi  amiigi<d  ■■  to  (MM 
tnit>-  tlw  MiuH  heatinit  nxt  an  a  ■■noiw— aMwi 

Tlie  lii.»t  .'>'h'1'rat.>.i  uf  thne  an  ihl  mktmi 
Anliinii'ileK,  whu  tli>tvh>' liurnnl Iha  Bsmm lidi 
Mam'Mll^  ut  Svm-iiw.  Each  oouan  ^mim 
Bejiarutrly  liinipVl,  and  thif  «rcn  b«M^  M  bar! 
iiiniliiiiati'iii  nimn  IIm  ohject  in  the  aaoitoM  felA 

III  I'l-ni,  iqi-vinUH  to  the  SianU  CMfMi  t 
nvK  of  th*  «un  were  ivllfvUtl  ia  a  eoaan  abi 
aii'il  Hr  ktn<U->)  thinliy. 

lh>id<-»  th<-  fiiniiliiir  inntaiMe  of  th*  fc 
the   Meet  of  Mairrltnii  liy  Awhiwrfi^ 
ttaniv  in  eili'd  by  the  hiatotian  Z        ■&  . 
tlwt  I'roi'luH  iiiiiHUinH)  br  a 
hlii|H  of  the  S-rthUn  leadrr  . . 
Me)tPil  Cxuxtatitmoiile  iu  Ibe  b 
lYntuTT.     Il  luUKt,  bovi-ver,  b.  »^ 
lain,  anntheruhl  •'hranii'ler,  m<n      mm 
Hteil  uii  tlibi  oi-caniun  Iht  bami 
u[>i>n  till'  >hi)M  In-  luarhine^ 

yt'-tlahi.  a  i-anuu  uf  Utlan,  nada  k 
Hw-tnr  with  a  foritK  of  45  firl,  at  \ 
i^iitiil  wihhI.     Il    il    undenlood   — 
•■fllwifunii.  ibiHi^  Dimraintba 
N<<wtun  uiul  Na|iier  lu  the  anntkn 

Villi-ite,  im  tiiitii.-ian  of  l^an^  • 
iiiirrun  alont  16711.  One  «r  th 
the  KiiiK  uf  Fmni-e,  wat  SO  Inok- 
m  inches  fimu.    Tba 


BUKKINn-OX. 
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Ill'ltMSlMMMlING. 


Wh.     It    iniiunli.itrW   -rt  lir<-  !■<  fi n  iImI  lli-  h-U  )aD>l  vf  tin'  niirruii-r  is  friT  fur  UiikIUiiii 

1  Ibw]  ultrr 4n.l  .-oi'i-t  ill  *  U*  --< mlK  ili"  o-rk. 

-T  ■uiiiu-  iiliibnl  l.n.  L  aii.l  Hint  .'.iill..  tW  .iitl  liiu-r  oi.rk.  Xhr  Ixinii.lirr  is  nt  thi-  lul- 

rw  i.-n  T<  li>"D)i.m.i.  -  iLinor.  l<i-7.  »...  t<>'..  ■  ii.l  ..(  4  i-.t.'  .11.1.  t.-l..l  lii.iii  tli.'  <-,ili„g. 

r   WUlIl.-  I>Utr  i  t.'t  A  itirli->  III  •IlHllW. T.  A    t',.<l  I'l.i.M    l>lir>lU<'r   i<  UM-.!    in    n-l«lllllt   III.- 

1^   r    I.-1I    lriiinh"t   IH    l-'I       ll<  •»•■(-  ".I::-- til  th"  l<vilii>(  ihr..niil-iiuk>'i'i>hl>^     Tl>w 

■bTiDi),.»   ..I  il,'-iiiiit»rj>t     It.),  ,iiia  IT  I"ili,ii>'iii<iM.vi>h<',  U'll  4.lii-«-l,  jiiil  luvra  lur- 

fd  Ikit   -!  il'  <>4>  li  .■.■I-II....1   11.1..  ..   kio'l  0.-I.I  II..  iKiali.m  ••■  1.'.  . 

jllw.  vKi  !..  hIi-ii    IjiI   Ii..|4   ..r  l.>  ..   jMii  A  x-iin-l  l'iiii>l-)»'i  I- ■)•••  ii<^l  r.i  ir-oMi- tBi.- »)» 

nK'vuM  '•  ilmoii  '"It  ii.r-liUni-Nlv  t-:\t-  *••<]  -i-.i]-!  iionl  l<y  •  jliiM-liuk'-h.  iu  Lie 

bn,  )>:vr-l   III  4  (i.ii-    I  >.|..ii.i-.K   1.1-  A1-<  I'vilo'iini-riii  ii"'»'niiiKi>H-«ir'.n)s<-<>'' 

Vi'-'M-"-'-"-**      Ui-li-JI"!  ih-  >i«i>"i'.    1.1.  i.iiil-:     r..\l..[^^i..r. Ii.'^'i.i)>:iiiu-ii">'7. 

M    m    ■>■! N      I"  tl.    ,1;     .1     .ll.t.M,..'    ..I     •;•;  I'),.    .iMllM..  I'llllM'.lK'r    l,.l>.    .1    hllllxllv  .|.)l.-ri<-|l!, 

•wt.  br  tin-i    Mt.'ll   .•Tl'l   l.'H.       Willi    ,  g-.lw  .|   ].|..1.  .  .]l..l- 't  (■  J  illlll.lll'll    l.>r  l.tli.»>[|lillK  Ihr  nUI- 

»ri!i-.^..u,r.^i/ ui"i"i".i!»!"r'.i 'i'"ii  ""  " ' " "'""" " '"        •■■•*  *'■ 

I   nrltnl  *  «!>«  l'l..l-    It  .;'.  f"  1       M-   1I1.I1  ■                                »!.■  ■■": 


IIkh 


- 1. - 


Tli.-.l.'-.i...l..r»l.i:ni;.lrri-f..r 
hi 


I'l. .  ih-  ti.,1  tiK.  K  UK"  il'l-  II.  ^'l  ■ikI  t 
l«u«.tii.fc^  »r-  !..  I.  ■'■.•■.•■-i.  !l,.  i>...lM>  i„.!.,lli.  ...l.i,...th..t  ;li.  si,,  li  „.-,li,„i 
|iMn>)  -.hi-'iji  K-t-i  ■     -■»■■»  ;).  M,  iiMil     I,.  iiiimxlMli.ijili'  li'..>l  i-  )i-'.il<>l  I'T  U-'. 

<UT««ir("  —  1-  ■■ -,i:.  ij. -l~..i-  I..  III..).     >...  fi,  r  M-iiiM.  Ml.  iiiNK. 

ibttKio'^j)      Tl,-  )!'»  i-<-..r.i'.  t    ,r,.i  [).■'        Bur'nlah-Klld'liis.    A  ii».|,- „f  ki:-!>>u-  j 


til. 


rti..-i..i! 


Tl,.'    .lull   fi 
■T.     A   lu'l  Ii.r  -.11— ,:hiij   ■■r   [r.— mj    j;!..,..  ,.  i-t.   .  .,1  ..lii.|  ,.l.j,.  1  1,,  I- pll.  |.        "-— — — 

>■  l.l.„n..,t'.i/.-'.,ii,|  ul.ilirt'u. 

n-r's  l.:,n...li- PI- .1.1.1.-  ,.|  -t.^l.  .;iii.-i.        Til.'  ..ntl-i..'  i -.fli-'l  •iili  i-;ii.i,r.-i.,ii.'  mi.l 

^•nrttoi.,  <■•  I .  <:.iii.i;  !»  ..  'I.ill   fiul  Ilk-     ;;].i..-isi|M'r. 

IkV,.,  p.v.iv.-.  ..  ,.,i.„'.r  ,.f  .^,r-..f  ..  i-...!i,r 
>■•  t^*  -i.-,.,  (..rill, , I  .■(  I'll-  .  U.  ..  I  .  l,..lk,  1.1 .,  k  I.  1.1.  M>.'i. 
--N        '  .1 .1  t.1.11..  k\  1.1,. .1.  thnii.,'!  fillL  1.  -.liiti..i,  ..I  1;. 

^^^^^  '•-^  I...  .1.;.  .1...  ....l.t.i.  .f  i.  !.M    .iL.l  l.ii...i.l....l 


i.  111.  t:„|.M...ri.  I..i.i  ..Il'l  l.iiriii0...l.     Sir 


I,  h-M  1, . 1.1,, .1:... 1,1, -.,.,•..  11..., -  -^ 


".l..r»      l-i,.i 
•       t-~l  I 
pi>~i>.. 


t> 


TTJ 


-i:rr'*:^',::-;.,:;;.!2!;";,.,.,.    n—i — t i-m— j 

.•.-,h.. , .:.,,„„..-  J    J                    L  J    JJ 

l..,l,l-...l!..iik...|.-. JJ        J             ^                         f- 

,r4.»  a./ .,..J  I.,  .„tl.>.. I......  .,      I. i i.il 1 


LU..,.a«.., J  .!.].:, 


m-RXlSmXG-MACHINE. 
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BlIKrB  KIITEU. 


iWiiiii.     Tlir  tniniUhiiix- 
*l.>.-k./i»i.liuiii<lrfl<M>ul 
Ibr  lnHA-Mih-  by  BliJinij-tpiK" 


Oik- tor  pvinKHiwl-  mUuncr,  U  Mmiiwd   bv   the   pUu.     A  vAr  I 

tlir  iiiH.;liiii>->  r»r  imr.  cuvrrvd   with   spinl  Ijlulm,    rmil*M  aptait  Ai 

it-ailc.      Hue  u(  t)i.'  |>IhI<-.  hO'I    i-arrim  olT  the   >rmtad    ban,  IWlto 
with  anv  Imlm  uf  wool  which  nwj  br  •ttMM  ti 

tri<nllr  lu  th<-  •-»«.  thnii.  ami  thniwi  tltrm  l»:k  tA  the  djrliadrr  M,  Ai 

■•'I'ii-r.  iiHitiiiii  frucn  tin-  iban*  «  "  >'  Irriii  ut  ohith  thniv  thrni  faavk  orvr  the  hoi  rf 

l>  ■!  a\     Itv  iii.-iiii>  .if  H .  iiil.-)i  (  r  f  tL  Kniliiix  tu  a  wihII  llutiil  ruiU-r  A',  which  drtinn 

r   i,^   n-v.-rV.'.|   w.  that   thi-   l-^t-wle  ih-'  \s>\  of  wm>i  -  by  (hi.  lime    dctachnl  traa  ik 

ink  »ihI  thi>ii  lunxil  Uik  biir^— dimii  tlii-  hlojuiig  linanl. 


v«lvi- 


K'lilll 


Kith    11 


t.  A  vitriiii'd  lii-'k. 
Bui'nw-plpe.    A  tub 


RrruM'  uf  tvw  Btlk. 
^.  Hill. 


Til.'  «u»l  nhi'li  hiu  iwum]   thr  ofwiiuif  al  th* 
I    i>liit>'  is  larrinl  i>D  bv  the  <'iiiuba  till  it  i>  •OiM>4 
oir  bv  Iht'  iHUkhri.  li'xnl  in  the  uirIh  o(  •  wr 
iiriMiwli*'  n'lkr  £,  which  dvUvpra  it  Uown  tke  i» 


I  L'liii.-.! 
'  worhN 


.PrvyflilrtA  A  nxdlrv  uf  hhut, 
>t<iii">.  i-liniikH  »f  inni,  etc..  In  Ix-  l>nijn:tc(l  fiuui  a 
rmitiiiii  at  i-tiiirt  mi|!r.      EutrTiifliry  -hut.     Lan-jrrl. 

Bni'rlof.  1  H''i'lfH-ift.i—ii'ularf.''  A  ]it>.i-« in 
thr  iiiitiiuUiliiP-  'if  wiK>1  by  Khi>*b  I'liri  ami  (i>n-iKn 
niallviH  *ir  n-iii-ivnt  fvulii  tlii'  Wiail,  whii'h  haa  bn-u 
i^*-ii<il  bv  ihr  iiniiiliiis  iriHi.iri'.nj.(ir">'<'!,a, 

BuT'fing-ma-dtliM'.    \   iiuvh fur    pitiisy 

anil  hurriHg  »i-J.  It  f»1l»«->  thr  irillmriMg  lua- 
rhin."  au«l  !*«■.•< li-i  •••ir-lin-j. 

A  jibi-i'iijr  <ia-f  hiirfXH-i  m.irki»t  vt  pxbil>itnl  it)  a 
m'timi  wliiih  •1i->]>Uv!>  tbr  workinji  {larlK.  A  is  tbf 
fml -li-th  l>y  vhi.'li  th>-  w<i<>l  ii  ••irrinl  into  tlir 
iitai'hiiir  ;  <■  <<  an>  iw-i  Ibiinl  inm  mllrio  whii'h  ilniw 
iu  the  vuvl,  aD'l  it  i>  thru  rxlawl  lu  the  actiuu  uf 


A  imntnl  wbwl  or  bUdr  whidl 
,11  a  liiirhng-luai'hilie  to  irin  tbr  Kbm  rf 
111  (liaw  ihrm  away  fratn  the  faotv  "hiA 
(aimut  {«■»  th<'  uiKniDg  tlitmigh  which   th*  W 

Btir'rliig-irliaaL    A  cirenlar  or  anBDUr  whM 

ikilb  H-natnl   |ictii  hcry,  lueil  in  burring  woal  m 
ginning  .uUuu. 


,:-/ 


.       .  tiail^l  U'  H  .IL-k  tUuT)  M  tW  c*4  rfft 

'  jiump-rnl.  thi'  i'->nr  i'<>IU|wiikf(  aa  it  i*  dipcitJ,  mA 
.  rx|aiiihii|!  by  ihr  vri^ht  of  the  (vIbhb  «f  «M«M 

Bttnt-lns-clWTi*.   1.  iVianf.l   AmiadMII 
.<r  till-'  i-'H'Tr.  |'U-r<l  in  rntitart  with  ■  ^wpa 


:i  lh>'  >Ii 


:h.-.t.':h  /'.  »l:ii.'  i  au.i    m 

mini:''.     Tl loth  />h.uA 

..'ii  ^li..  lb-  liiil.  ..f  «J,i-h  «.nk    bi 


.<■]   t 


ill.-  lattT      It  U  noiialty  limt  by  roltair  ■ 

2.  .'W«.i».v.>     Tb<-'cbancF  of  powder  Mnfeil 

.1     r.r  l-iiTvIini:  X  >hr)<  ..r  .-aM-oKol  ;  jl  My  b*  mmJ 

I     i,,  I..~..  .,r  ,.l.u-r.l  in  a  A„,-«-ta,. 

X        Bvr'ton.     A  i-.  utur  i.iyle  of  tackfe.     tt  kM  « 

'valib-  bh.  k»  ur  pallrra  nail  t««  MK 

r>i.l^l  lu  a  book-UoA  i^% 


*  i-  .vi.tibl.-  .<  grvM   ' 

T-l  la-r..|-l.  f  >.irf..|J   nili,.. 

.ir-  ni-'NMbir  |.tili..v    Til- 

Ih.-  t.t!.i..ii.  ..f  .!iff.i..,i  .,.r 
il,-->       But  tOD-t«ckltt. 


of  nmla  aad  p^lkja  li  ^ 


k«rSL3!liZ 


pen.    .In  inttm»i 


rt^irip 

>-  '■■:'■   I    . 

i:.i--»'I.^I  fr>< 

.i.llh->..un.t 

,    111k- an-1  >  n>l _ 

.■U(;b  la  JnccuJia^  bat  "kip' 


wtltoiwC^ 
il-knIiMB 


nrsH. 
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BrsT. 


rvi  SM 


'b 


•  « 


^ 


■5^    ''i*  :i 


(b 


I     I 


■■/ 


P 
\ 


:  /" 


FwiVVS 


1 


) 


'i) 


w|. 


V. 


i 

I" 


1     !■    ■ 

•  •• 


a 


Qu 


I 


!• 


Bush-iiamrnfT. 


t> 


5»/«ii.<t  liM'i   n» 


an«l  ito|rt  ruiiiiiik^  i»r  i^   {•ulli-il   }!3<'k«Aril. 
ilau  iiiilu atrs  :).•-  |<;ri  i^i-  ij|».iiiil-ili»wii  il«-|>;h 

u  \Vr  ^m.-A/,  1  ii)«>uth  '  A  l-'irin;:  f.tr  a 
nr  Afbir.M  III  ttit- 1  .iM*  ill  thi-  uiti»l.>n  •  ht^-k^  ; 
ito  /ui/oi'vra,  vi}iiiii  •.iirro'in-l  :)i'-  "j'iri  ilr 
tW  eYP  (if  A  )**I«!>iCH-,  d:i  I  foriii  til"  uj>]H-r 
ef  the  «piiiill".  A  ^•i«'f  i.f  lilt  tul  '-r  w— kI 
into  a  |*Utr  ti»  n-i(i\i-  t!.i-  Mrar  i-f  i  pix'it 


Hu*%img» 


r.  «///-nr,  i^ir  Ji-^ll-w  ^'N-ki-t  |»l.ii-l  iu  \  h«>le 
tt  or  MiK-k.  anl  ii>l.ip!"l  t-i  r«->  i-i\>-  i  oi'iiil!**. 
>«  or  |*irut.      It  fiiriiit  A  iiEtiu^  f>-r  a  i-Mriii^'-  . 

b4  worn  l»ivot-h'»ln*  ip-  Inm  l  ••  ;t,  1'U*li.-  I, 

*«  I^VoC'holr  •Inll<-<1       Tl Hi;  ••:  a  U?!i>'- 

U  *  bii%h.     (>'iti-vi  liti  .ir*'  t-'i«:.>-'l       l^.l^ll- 
A  bronir    -  I  >ip|H'r  J).  I  till       u<M>l  t>ir  ji>  ir* 

lroC-h<'lr^  uf  th>*  «•!•!  fi^hi-Mi*- 1  «■•■•  I*  n  >\.,  >k*i 

ibrU  with  Uit  nr  ]«iT  ;•••■  w  >.ki.      fi  •^'\%ii.n1 

r-trvr  «ooU  •!»>   air>TU^  ^i^^l    Mii:>riiil   fur 

ba»hinf(. 

trruUr  ipiiilr  in  »)ti  ti  a  r<»l  %!!  l<-ii. 

caUr  |«|i^^  "f  iii-tAl  1ft  »!»!■•  ill    nht-aw^  i.f 

*^\m  mm  luTr  irutl  |i|tt^ 

r  ftn**J7i'l  a   |«t<«!-<!>  r<»l  xf  a  ^MMrinj;  in  ■ 
r  U  »unt'-!:r?i<-^  la!!'  1  a  I-:."!!.     >••■  Itr>iii- 

Ct'or.       fl  .*'"  if  •/  }     An     iiuplf 
I  l>««ii*Mii  ••'!'.   ^'   ^'.  ••  .i;i<i  ,»'r<i''i       It  u^-iilly 
oir  •   Wtrt   iuMiit^   .It    it«    I'iWi  :  till    II   il.iu. 

ir  icnipl'l***  »"'  h  I'lii'li'-^  tl..-  •.•nil  III  :lif 

llftt   tne   If  Vf  r.  .iii  i  tiii-M,    l!.<-   !•  v<-r   !>  iiu* 

^  by  rucking  on  it^  r>!!i:i,;  Oi>p  or  iixli .  t!.i 

na  tll«  full' mm.  atfl  ili.  ^t-iK  ii  '••ru  r.]<  i>\ 

It  U  (jf  tin-  nnturr  "f  a  •  iawiai  ur  •  .irit- 

i  •  |«ir  of  claw*. 

'.    I.  TIm' ti:a%i)n'!»  I.irp- )>rt  .ikiiiK- 


Biisb-liar'ro^r.  An  tif;- 
ri>  ultuiol  iiii|il«  iin'nt  «^on»iit* 
in^  iif  a  nuiiiU'r  of  liiitl»<i  f>r 
•ia|>!in^  inntiiifl  in  a  fntUH* 

llll'l  ilrH^fil  il«iT  ^1iiUll<i    ti> 

t  iiVf r  jfra'^H'«^f«l. 

Bush'lns.  A  lining'  for  a 
Ifilf.  nft*ii  i.illi-il  .1  Iti>if 
twhi>'h  sfi-t. 

fi  i^  a  liu-lkitii*  for  t)if  liUn;;-lioIf  nf  a  tiarrfl. 

A  iii  a  luiMliiii^  tii  n-ilii'  f  tiif  i-atilM*r  of  a  ^un-for- 
rf ! ;  a  tA|Mr  tuU' ).« l<r.u:t<l  in  ]>lai-«'  at  thf  viui  lii'twifii 
thf  two.  aid  iiink««  all  fii<*t. 

(  i<i  a  lin-vi'li-lonlinf^  fannon,  having  a  IniKTiinx 
•.*iur»*<l  by  jiiint-v  nwji  atiil  a  rt'inforci*  on  thr  rxtr* 
riuf. 

(/  i«  A  nwtallii'  hub  with  an  iiinrr  bushing  to  fomi 
tlif  ii\!'--fMix. 

Buah-«cythe.  A  •iti>ut  short  arvthe  for  cutting 
brii-'li  «n«l  'in-'p*. 

Boftk.  A  ^tiiffninjt  Nmr  or  f>Ute  in  a  ror^t,  to 
inaintaiii  it^  ^h.ii>^  aii'l  pn-vfnt  its  t^ntlit-ring  in 
fiilils  an>i  Mfiiikif.*  aror.n<l  thf  uaint.  Thi*  biiftk  ii 
nuilf  of  ir.in.|,  *t»i  I,  bnis«s  whal«'lion«',  m  vuloanit**. 

BlUA.  ifVcv/.)  A  twii-nia^t<^l  H*>hiiii!*vr%M>|  cif 
from  Alt  ti»  7*i  t<ini  Ininhzi.  It  ban  a  r.ibin  at  iMih 
•  Inl. 

•'Th**)*  bavf  A  ■l»'i»ijnif  to  gi-t  t)if  kiii^f  to  bir**  a 
<l<i«-ki*  for  thv  lifrriiig  biiHM.'a  tu  lir  up  in."  -    l*i  i-Vn, 


Bdllrr'i  liaiiifiH-r  fir  tlr<  ""^itj;:  n.i'UtiUM"* 
m\  bit*  an*  ii«.il!y  ilfta<  h  il>i<-  f.'-'ji  tii' 
of  tKff  hcotU,  to  riiiii'.i-  tb'-iii  til  U   >!:•— 1  <1  i^!i 


i|ilr  thr  fmrnc  i«  nM'b*  nf  t'<\<i  puito, 
k  Aii'l  with   avJti>-4  lot  \>.\\*,  :kii<i  i*Ti>- 


t  riMU} 

Ml«l«r«i.  Aii'l  »itn   aviii>-4  lot  i»>>i!«.  :kii<i  )• 
tnm  lb--  Lav  f^r  thr  iiij|»|Hirt  of  thf  •  iitt*-r<« 
fv  aocLcic^l  lbrr\-iu 


Bust    A  *\A\Ur  uf 
the  upiNT  |iart  iif  thf 

INr<M>n.f nibm.  tn^^thf 
HMil,   sli<iii)ih-r^,  an<l 
bri'4Ht. 

Lv^i^tratus        thr 

<M  UiJ'lor.     \%    «  itnl    AH 

llif  nivrntor  of  ra^t- 
111  j:  bu4t%.  «-ti-.,  fioiii 
iiioM-s  3'JS  n.  (-. 
hu-'t^  fioiii  thf  f.i  •■ 
in  |il;i*t^r  uf  l*an<i 
wfp*  fir*t  tiik«n  by 
Aii«ir«-a  Vfnmhi, 
A  IK  I4fl«i  Thf 
{•laoti'f  I'A^t  it  niAilf 
liv  {••mrnix  thf  tliii  1 
i>I.i<«!fr  nMuii'l  th>* 
iif.iii  4ii<i  fa'-f.  whii  h 
.Iff    pffviiii-ly    Will 

otlf'i,  tu    pri-Vrlit    »<1* 

hf'«ioii,  tip*  hnir  N-iTifc: 
|iri»tfi't»-i|  by  dii  oib-tl 
I'M]!.     W I  It'll  tb<*  ]*\m- 


Tit  909 


A 


4  ft, 


/ 


hvfimm  kmit*»,€i*. 


ni'TrHKlJ-KNIFK. 
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lUTTEIMVORKEB. 


tci-  li.i'«  imnitilly  si-t,  aii<l  \v1iilr>  it  in  yrt  in  a.  Mift 
••t.iti*.  til*'  iiii*M  i^  iliviiliMl  intu  sftii»ii«  lor  n-inoval 
liy  ••triiik'H  "r  tin*-  wips  ]«rtvion'<lv  RiMiip'd  in  thi- 
iiitriii»r.  KiiHtt  art'  now  tninctl  i»y  fnnr'1iin**n'  ton- 
•>tin<t«Ml  on  thf  |trini-i]i]«' iif  liUni-haiirs  Uttu*  tor 
tuiiiin;;  irrf;;ul>ir  t'nun^,  wliii-h  wns  oii;;iUfillv  np- 
jili"il  to  turning  ^un->»tiK  k-»  .iul  M|N>ki'}i  for  rnrriaj;*- 

Butch 'er-knife.  A  knif<-  for  mttinx  nuat.  The 
tAUii  itf  tlif  lil.ifli-  it'  U'«ii.tily  rivt'tnl  iN'twtfn  two 
/»oiUh,  which  form  thi*  h.iiiillc 

Tho  Koniiin  hiit*h»'r-knivi«'<,  us*'il  hIso  for  wit -rili- 
«'iiil  mir)Mjs«-%  wiTi-  wiib*  nt  th<'  hilt-rnd  of  tin*  Itlaili*, 
.mil  lud  ^harp  |>riintH.  The  jKih-uxc  in  aNo  hhown 
in  th#*  (ij^iin*. 

NfXt  to  thi"  |i«»le-.ixe  in  thi*  .vm  or  Mcecipifu,  for 
cnttin:;  thi'  llinint^  of  tlic  AnimaN.  On  th»*  h-ft  i?* 
Xh%'  ti'tftthm,  for  «li-n»'*inU'rin^.  Im-Iaw  arv  the  cul- 
tri  wx  ri'Jf.J-i.  fi>r  Hkinniiii;  .iifl  sHciu;;. 

But'ment-cheek.  \*:trif,itnj,)  T)i<- ]>art  of  a 
rnoiiiM"!  tinilHT  lunoniflinii;  thf  mortise,  and  aj^ainst 
wlii'h  thf  shoul.ii-rs  of  tht*  ti-non  Urar. 

Butt.  Thf  hinder,  Iar;;er,  (»r  hlunter  end  of  an 
ohj.-ot  ;  a.n  of  a  gnn,  a  lonm-rtin^-nKl,  a  orow-liar, 

1.  Thr  rnd  of  a  r>»ij' <•/ /.»•/- rr*7  ajpiin^t  which  the 
fmr!."f  i>  iitt.i<:hft|  hy  x\u'  s'nijt,  O/ifff^  and  ^ih, 

1.  Thi"  rnd  of  an  olyect  whiTt?  it  coniea  tM[uar(.'Iy 
a;;.iin!«t  annthrr. 

3.  A  juint  wht'n*  the  end*  of  two  ohjfctH  conit- 
hi)uarrly  t<><;i'thfr  without  Mi'artin>;  or  chanif«*ring. 

4.  A  fiinn  of  d«Hir-!»in^«'  which  scn-ws  to  tht*  »*ilge 
of  a  dtior,  ;inl  hviK^  .i.:;iin>t  th^  casing;  instead  of  ex- 
tending; alt)n^  thi*  face  of  a  dot»r,  like  the  «r/"rri»-hin^e. 
It  consixts  of  two  nhlinu  I'liitert,  one  etl^je  of  each  of 
whiih  is  di'ntatetl  to  lit  Un  f-llow,  a  y^i.itlt  travei-s- 
\\\^  each  interliM'kin^;  ]iortiun  to  form  a  joint.  See 
Hn  r-inN»:r.  \ 

'».  a.   A  tarjijet.  | 

I,  A  wimdcn  strii«tnns  oon«istingof  wveral  thick- 1 
ne'«M-'»  of  lH».irds,  M'li.initeil  hy  small  inter\*aN,  for  the  | 
i»urihiH«-  of  ai-  'itunin^  the  depth  of  (H-netration  of 
Imllils.  I 

c  .V  frami-  of  ir^n  an«l  wm>.l,  rrprfientin^j  a  larjce 
section  of  armor-jdatiu:^,  and  nK>ored  in  ]Misition  for  | 
detinnuiinx  thi*  ilestiui  tive  ]>owi'r  of  bhot,  shell,  and 
f:iviii  »h.ir^«-'»  «»f  iitiwd'T.  I 

•/.  \  fnu'.iinl  «>i  e.ii  til  to  ri'ceive  the  bullets  in  the  ! 
j>nH»f  of  ;^in-l»iri i-U.  I 

♦».  \  S\:itt-Ki!.ii.i  f.^     The   nieetinj;- joint   of  two 
;'^|.l^.■^  in  .\  5t,'".k'f.     Th«'  j»>int  Ih-tween  two  »t rakes  • 
i's  a  sr  i.;i.  ' 

7.  The  thitk  p.irt  «^f  nn  ox-hi.le. 

8.  Thi'  •ii.iU'lini'  i«*>rtit»n  of  a  half-coupling  at  the 
end  i)f  a  ho-ii'. 

V.  The  nliouldiT-enil  of  A  ^in-sto*'k  covered  with 
aheel-plati'. 

\'l   A  l.irtfi'  cask  i^initaining  126  vrino  pillon^. 

Butt-chain.  (.N'«V7Ar/. \  A -^hoit  chain  which 
PMchi"*  frnjii  th»-  h.itlurtu^  to  the  single-tni',  to 
iM«'h  iif  wliich  it  is  htnikiil. 

But'ter.  1.  I /r.«-/-u''.rti»7. ^  A  mailnne  for. 
N.inin;;  olf  the  rr.-U  of  IxMrd"*,  to  render  th-.-ni  vpiaie  . 
and  l«)  li-move  fauhy  portion^.  j 

In  tin-  larire  Mw-nnlN  of  th»*  luniUr.rii;i«>ns  «lon- 
Mi'  btittcis  are  u-m- I,  one  s;iw  lieing  jn'Mnaiient  and  { 
the  other  adjiMiaM*'  1>y  a  stpliitr  on  a  uroovi-d  niiin* 
ih»l.  t«»  ailapt  i!  f'>r  InunU  of  varyin;;  leni^hs.  The 
1hi.ii.U  are  Yiid  \\\**tu  ]»;irallel,  traver&ing,  endle>!s 
ihiiiH.  with  ilo^  It  intervali.  , 

li.  S.i.  ruiKs. 

But'ter-fly-cock.     A  valve  having  two  semi- ' 
eiuular  \\in>:'«  pivotal  on  a  central  ciou-lHir.     A 
huttcrtlv- valve. 


BitttttJIf  rfllvra 


But'ter-fly-valva    A  double  clack-vBlwt^ 

leaf  of  which  is  hingeil 

to  a   Uir  croh^iij;  the  flC'  MM. 

Iia<«sii^-way,  aa  in  the  -r  - 

exanipleH  annexed. 

II,    luitterlly    pum|>-  j 
valvi-. 

A,  hutlerfly  thwttle* 
valve. 

But'ter-U.  {Forri' 
ft'i.s  A  knife  with  a 
lit-nt  >h:uik,  u<»itl  hy  blacksnuths  to  puv  the 
i>f  h<>rH*'<«.  It  has  a  Matle  like  a  chisfl,  and  iaoprr- 
a  til  I  hy  a  thni.it  movement,  the  lianUle  n^atinga^MHl 
the  shoulder. 

The  ti-nn  is  prv>Uihly  from  the  French  hoiUmr ; 
I*rovinii.d,  fujuf/totn.  Some  old  Koniaii  |iahi^im- 
pleini-nt-*  f»f  in>n  are  yet  extant. 

But'ter-mold.    \  Hn  yh'uidnj.  >   A n  iiuulemeBt  bjf 
whii-h  iKitH  of  liutter  of  u  given  size  an  anapnl  saJ 
•rinti'd  f<>r  market. 


1 

Butter- 
tonga.    An 

imph-nient  for 
cutting  ami 
transferring 
piece.s  of  but- 
ter. In  Kig. 
lnnithebladi-4 
are  atUicheil  to 
shanks  which 
unite  in  a 
lipring  coil,  so 
Bs  to  M'jiiLrate 
them  when 
not  in  actual 
use. 


Fif  1001. 


BmUtf-T^rngB. 


But'ter-work'er.  Klluthandr^,)  An  im; 

Fig.  1001 


Ac(t«r-ir0r|«r. 


for  pressing  anil  rolling  butter  to  Arte  it  of  the  hifr 
tennilk.     It  nuiy  be  a  fluted  roller  worfciag  ii  • 


FIf  1001 


BtiMr-Wi 


1k)w1  or  on  a  boanl,  or  a  conical  roller  o« 
ing  boaiiJ  which  |iemiits  the  buttermOk  lo 


III'TT-HOWKI,. 


4i:» 


nrTTox. 


tL      ffV^irri.i^.  I       A    li<mi*liii;f-.i«l/i' 
A  liinpr  fiirmnl  of  t^n  platfi  aiiiI 

mm 

OB  the  Uc*^  u(  \\k  dwtt  mi  A  J4lllii  llkt*  I  hi* 


•  -. 
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Ail.'    /I  ll<r 

linc^.  t>>''  i'  *^'*  ^'''  <«-<":t><l  til  till'  il<Nir 
X  al  |»'t:i!«  will  li  I'  «'  M|-<i)  »-i>li  iitlirr. 
^  ^M.*;  I*  •  ti '  in  u!.i  h  :l..  i<.tf  .kt*.i<)i>«l  to 
a.«i-rii^i<«  .!•  t!i'-  \lw,x  *,%  i.j-Mii-1,  .III  111'  hill' 
%t  I  !ii|1  ::ij  oil  til*  111  !:!i«-  •■(  :h«-  |Mit  it 
•u  a«  to  «".\'-  t-'  til'-  •iiM.i  a  triiili-iioy  to 
,n«i  rli*<«-  i:i  ^n  •i>':i.j 
i<i«ui^  naz.fs  jfi  kn  >)An  iit  tlti*  ti.iile  :  — 

Wi.ii:;:!i:.l.iitti. 

TA'.:.-'Mit!^ 

rit  l»Ul!%  K.i'!j  •:'!:  »'-.!t«. 

r  halt  4.  A>  •rii-tipi- -1  li'kttn. 


tu. 


)\  A  !i.  I'  liiiii  li.ivir^  pl.iiji?  ^■ 
n  tlf  t4' f  i.f  .1  <i;«k>^t  III  • '.,  *iii<i  iio«  i  (••) 
1^  cunirhiiff.  <ji  luuii'lin^'  tKv  iii>l^  ut  jiii'>t*> 


^  n 


timbm  aif^l  ni   tlw-  fr<i!.>o<-f    «'.'!i<  <:!ti'.nl 
■1^    rtr.      Thr    •?'.;?!    i^    !   il    .tl-.i.-.i-lt     th* 

•  'mI   L%  frtl   l||.  I  l..l'.%|*i-  t-i  •),.    .  ijtt-  I. 

<  I'^Ki  7-  I      A    '■•i".i  .1     on    tI.'- 
■iki...^  tbr  h'.ili  '^i(//t,  Ar)<i  wl.iili  itiiiit^ 


rif  !'••» 


0b:rr«f.Kiiif 


tilt'  iiiwrtnl  luovt'iiH'iit  of  till*  uhfi'K  ni  tli*>  1itu'h-|4D 
«•!'  .ixli -nut  «liM'H  till'  iiutw.iiil.  Ill  th«*  rx  Mill  ill',  a 
I'll t! ill;:- Haii;:«'  on  ill*'  nxli"  i'iitrr>»  n  >»nii»Vf  in  th<*  iii- 
ii**r  I  ml  (if  tli«*  Uix.  mill  altiits  nt^aiiiiit  h|)iiii;:»  n  Iium* 
tl.i«i!iiity  ]i"^vtifc  ihf  jnr  uhtii  tlif  wh*^!  |>l.ty«  luii- 
^itii<liii.tl)v  lilt  Its  «>|iiit«ii<.-. 

But'ting-Aamr.  A  I'n •<•<«. rut  saw  attiirh«*<l  tu  a 
sii*  k  at  I'll'-  i-ii<i,  :iiiil  iiM-il  tui  l>iittiM;;  \^*^:H  uii  lip' 
i-.iiiii;;<-  of  .1  s.iw-niiil.  M.iiiy  lo;:^  aii*  l*iun;;ht  ti» 
t}i<-  mill  \\i!li  til*-  >l.iiitini;  k'-rV  ^ivni  liy  tin-  ^iXf  in 
f«  liin,^  i-r  Ik^uhi;;.     Tu  futtf  a  l^^  is  tn  t-nt  or  n:(w  it 

•  •tr  «i|ii.iTv  at  till'  rinl,  (ui  tli.it  it  iii;iy  )i«'  ^.ifi'iy  ii|M)ti 
till'  I  iMn-t  i>r  tli<-  h' -.i<l-l)Ii><-k  in  any  ]Mi.,itii.in,  untl 
!«•  ii.i'lily  li»*M  liv  tin*  *\nij^.  Tilt-  ui  tiun  uf  thin 
s.Lit  i«  tli.it  of  .1  '/i-if';-'«iiu. 

Butt-joint.     A  j"iiit  ill  wlii'li  tin'  piiifH  n4ii<' 

^•|i|.ii*-  ii;;.iili«t  r.i<  li  ii!l|i|.  i-mhtiM'.  in  lloli  l«i»lk 
till-  |i.iit^  .iM'  \«f|i|i'.l,  i(n«l  till'  ti'ini  i'«  iivil  III  mil* 
tM-li"^!!!.  ti«»n  t«i  u  /««/»-|iiint  i»r  W'M. 

But'tock.   \  Sfi  if.i'.'i  f'lhif.  t  Tin- 1  o\ini1i'il-iii,  nrrr- 

li.iiiu'inu  |i.»it -.t>  li  ^i<li*  ami  in  fnint  ••(  tin'  ni'lJvr  ; 

ti  Miini.i*itt«'  U  iii-.itit  l>\  iiii-t.'ini;  intii  tli«   i  ii.i. 

But'tock-liiies.  Yli«'  •  iii\i'4  olniM  n  l>y  a  vitIiimI 
liin::itiiilin.il  »«■<  tifit  iT  tin-  after  |*.iit  **(  a  !»lii|>*» 
liiill.  }>.ii  lili'l  til  till-  ki-'-l.  A  "iniiLii  "MH  tioii  f<ir- 
w.iTil  <  xliiliitfi  till-  '•' •'-•Iiii*  4.  .lii'l  a  •  iiiitiniiiiut  m'i** 
ti<>n  tlinMik'li  .tlir  wiflf  l"ii;^tli  nf  tlif  •«lii|i  till* 
bnffitk  .III'!  '"■*/•    I  ■  %. 

Button.  1.  A  -iMill  •  i:<  iil.ir  ili^k  ••!  kmil*  with 
ii  Hli.iiik  for  .i!t.i>  li!n'  n!  t<>  .m  ii)>ji-<  t,  .iii>l  OifiniiitEt  in 

iiilM'lt  WItll  .III  i>|'*  hi!:;;  11)  :illiitli>r  ot-jfi-t,  nf 
.llh'tlifl    "I'll-  III     *lir    oiliii,  .1    III!  alls  uf    t  ("ti'Mlllg    tlii* 

tw'i  ti'^i'-tlii  r, 
Th'-  .nil  it-iit  Tn«-l'  ^  1.1  1  i'«t'  nin^  ilif^"H's  wore  |'in%, 

1>|iMM  liin,  li:|i  kl'-t.  .li.-l  ?l«    •Tli:j;> 

lliifl,   ^S-»'l.   !■•  in-.   !■  j'l'«  I,     l-«|i-I,    liMil,    piM,   h\\* 

\i'i.  lioMi,  hIm  11.  |-  111.  t'lit.ij-^-^liill,  ivmy,  Iwiif, 
hiMiS,  li.iii,  s;ll^,  .  .•t'l.n.  liiii  11,  Ki'ifi'ii'.int',  pitta* 
I- I- 111,  iii'Ii  I  r*.:!'^- t.  vnl  .i:.i!i-.  .iinliii,  vrlvrl, 
■  I'tli,  >;l.i«*,  ]«')-iNiii,  Uiniil,  t  iMMul,  ji-t,  ifiin- 
|ii •«.«••. I  ..iitli,  ili\,  |.|i-  iiittii  «.tii;ir^,  an'  aiiiuii;;  llw 
iii'i<«t  {•futiiiiit  lit  ^ul'^taii' I"*  fiii[ili<yi-<l  III  tilt*  iiiiinn* 
f.ii'tuii'  rif  liuttiiii'^ 
1  liut'.iiiio  I'f  1r.i»i  an-  iintii'i'-l  on  ilp-nnfa  of  thi* 
/  t'litli  I'litnry.  Al^inl  1»^7"  tin'  iii'tilli'-  Imttiin* 
'*  ni.iiinf.P  tnr»-  "f  Kiijlir;-!  t-Mik  it-  n*!'. 

A  iM.innfat  ti>ry  \\.i«  •  «?ali|iilifil  m  ln:niin;;hani, 

K.ii;:1.uiil.  1<>'.*.    .itnl  that  •  i!y  still   ni.iint.iiiis  a 

j-rii  Miihi  !!■  •■intLi"  Mi  ir.nf.i'  tni'*,  as  in  ^iniinyotln-r^, 

•■ni|>!'i\in;;  n<»  !•  *•»  tl.-m  4.'.»'«1  |'in»ini'*  in  this  lifrfiith 

I'!  iii'In^try  .iluiir »r'lii.^'  to  th**  •••■ii''»ii  ot  l"**!!. 

M*tiilli>'  liMttoij<«  With  «)itnk«i  ai<-  r.iisally  !n.ii1^ 
I'V  juin- liiii^  till-  «ii-k.»  ?.':mj:ii;:  th- it  fa- •■•<  out  of  a 
j'.ati- of  •»h»'»-t  l-t.i*'>  •  kIi!  iiiiMi;;  !i-*i  /in-  than  •  oni- 
iii'iii  hra^i  ;  th'  i  •I.'<  -  "t  !l,>-  •li<«ks  mii-  attirx^anU 
tMtiini>'il  to  i>Tito\i  !^•  I'M,  lie!  tii'ir  fi<fs  ar** 
l''..ii.i«hi •!  nii'li  T  fill  ai  !i"ii  of  a  lianiiiii't 

Th'  ni.ik'-r's  nann  i<>  •>*  in  j-'l  "ii  t)i**  1«.ii  k  a!i<!  the 
f  f  '  tiiilHi^^^il  at  on-  "I  '  ia!i"n,  hy  iiirann  rf  •  .uiiro 
.in>l  int.iifiio  ilii-H 

Th-  blanks  Hn-  ni.i  1«  if  \\\iv  h\  a  ma- hinr  ;  a 
•hi-ir«'iUt^  oir  .1  |"h  ■  t  ..f  sMi'.ihh-  I'-ii^rth  from  tlif 

•  oil  .  a  «tii'l   thi-n  |iif*<.i-.  A;rnn<*l  thi-  nii-i-ih'  of  tht* 

•  lit  pii-i  I',  aii'l  luri  ■ "  jt  'ftwi-'ii  thf  ji«*itf  a  viir, 
\\lii'li  ;ri\f  It  .1  st.ii'h  .jik»-  (iiUn.  •  "»in|»»- **in>J  it  Si» 
.1"  t'l  foiiii  tin*  >\'-  of  !!.«  •hank  :  i!  in  tlii-n  stnn  k 
l>y  a  »>ntall  hanniM  r.  ^^!.i•h  inaki-i  it  ii'Vi-I,  aU'l 
Aiiothi  I  iiiovi  tiii-iit  ''roi^  :'.  iiito  a  U'X 

Th'- shanks  ail-  tic  n   i  I. 1  m  thfir  yitoi^r  immi* 

t: -ij*  Mil    th'*  •l»»k'».  ■•.ii«'   i»v«iti"l    I'V  a   l«nt.  Hat 

otnji  I'l    iioM,  a   I'l !'   "•■'.•hi   l-iii^  fihii*''i]   at  tin* 

f.wit  iif  •  a>  h  iliaiik.  \  i  UI.  ii'-'l  or  iiHirt*  Rtf  thru 
put 'ill  .lU  iion  I'lati  ■),  I  hiati'l  in  hii  ovt-n  until 
thf  soMi  I    !•••  It-,  '.Xiiip^   th<-   tiiaiik   anil   fi«riiiiiig  A 


nrrrox. 
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KiikiiiK  to  th«*  liiitton.  Th«*y  mt*  t}if*ii  tiirntrd  S4'|iii- 
Mti'ly  in  A  Uthe  iiiUiiii*tl  for  the  {MiqiOM*,  and,  if  dv- 
Mrnl,  gilt,  which  niicmtion  wim,  previoiiH  to  the 
eltN' tro.pl  at  ini;  [inwi-vH  I  wing  iifrftHrti^d,  jNTf«*nn«i  by 
ciMtin;;  the  hnivi  (ii!»k  with  nn  anial^m  of  mtfrcury 
A  III  I  ;;ol<l,  th(!  fomitr  of  whii-Ii  waji  aften^'anl  drivfu 
off  hy  hral. 

Wh«'ii  thv  fiici'  only  in  ^It,  th**  huttonK  an*  trch- 
nically  knuwn  as  ^7>^  hut  when  gihling  is  a]>i»Iii'<l 
to  l\w  uholi'  ftiiiTuce  th«'y  an*  tcnneil  ttl/-4fvcrs. 
TiK"  gihlin;;.  though  extrfniely  thin,  a<linitn  of  being 
brightly  |Niltshfd  by  nMfan!»  of  an  agato  or  bloo«l- 
bti>nv  InirniNhtT. 

iJilt  buttons  first  maih:  by  Taylor,  of  Htmiing* 
ham,  Kuvilind,  \7*iS.    Manufacture  iniprovetl,  17UU. 

Metallic  buttouH  without  shanks  are  fonneil  by 
iitani|»ing:  th«»s«*  of  woixl,  l>niie,  rto.,  are  tumetl ; 
the  holcjs  of  whi'h  there  nuy  In*  two  or  four  for  at- 
tarliin;;  the  button  to  the  ganneiit,  an*  clrilie<l  while 
the  button  IH  in  the  lathe  by  nieann  of  four  long 
JrilU  i.'(»n verging  towanl  the  button,  forming  all  four 
of  the  holes  at  oui'e. 

Cost  buttons  nn'  nia<le  by  taking  a  large  nunilwr 
of  inlp^v^^i•»nH  in  a  in:>l<l  an<l  inserting  in  eai.*h  the 
l<M)j)  of  metal,  who'***  ex|ian<li'il  ends  |u-ojert  into  the 
niohl  an4l  are  surnmndril  by  the  metal  of  the  button. 
The  buttons,  Iwing  rleane«l  from  the  sand,  are  ehuekwl 
and  turnt'd,  when  tlb-y  niiiy  be  tinneil,  silvervd,  or 
gibled,  as  nsniiiT'.l. 

ra|iier-ma«*he  buttons  were  maile  in  1778. 

Mother-of-jM-arl  buttons  nre  cut  out  of  the  shell 
bv  means  of  a  small  cvliuiliioal  naw.  The  <iisks  are 
turneil  in  a  lathe,  and  if  the  nhell  be  !»uffieiently 
thick  it  i.s  hnlit  so  an  to  fonii  two  buttons.  A  ilove- 
tnil  hole  is  drilled  for  the  nhank,  whieh  is  fixed  by 
a  slight  blow  with  a  liannner,  itH  lower  |«rt  ex> 
)Nin«iing  into  the  ilovetail.  M)  a.s  to  prvvent  its  Inring 
readily  withtlriuvn.  The  ornamental  tlutingn  and 
rornigaiitins  when  present  are  form.>«l  in  the  lathe 
bv  nit-ans  of  an  trcentric  churk  and  sliiie.n*.st. 

A  numU*r  of  patents  for  making  eoveml  luittonii, 
which  are  in  such  extensive  use  for  outer  garments 
have  lietMi  taken  out  in  England  since  the  fii-^t 
|t.itent  of  Samlers  in  lr09;  but  the  general  prin- 
ciples of  ctm-^trnciion  of  'he  more  intjiortant  kinds 
m.iv  be  ivilnctsl  to  two  :  iu  one  of  th>'s<'  a  metallic 
dif»k  or  ^Ai-//  iH  ^tanii>e«l  out  of  tliin  slu-et-iron,  foi 
the  fare  ]Mrt,  and  a  HmalbT  »ii'*l:  or  otlUf^  having  a 
jM'rforition  f«»r  the  shank  ti>  ]«hs  through,  is 
stiimfieil  out  in  like  m.inner  for  tlie  Kick.  A  circular 
pi«M'e  of  the  textile  f.ibric  to  l)e  u^mI  is  cut  out  by  a 
die,  and  a  |miI  of  simibir  shaiH>,  commonly  made  of 
soft  ika|M'r.  silk,  and  thtead  iH  fomiisl.  which  fills  up 
the  vai-ant  sp.n  e  U'twivn  the  tw*»  met:illic  di^ks. 
The  iiartn  -  nani'-ly,  the  two  disks,  the  pui  an>l  the 
circular  pil^e  ni  linen,  silk,  or  other  material  forming 
the  f.ice  —  are  unitiMl  tocouAtitute  the  finisheil  but- 
ton by  means  of  a  stamping- pre vi  anil  appropriate 
convfx  and  comave  dies.  The  sli.ink,  of  -^oft  mate- 
rial thhiagh  wluch  a  uoimIK'  can  W  p.isM'il,  pn)trude<s 
at  lui  k  through  the  a|ierture  in  the  collet. 

In  I  hi*  other  idan,  the  disk  for  the  l»Oily  is  left 
flat,  nnd  the  Kick  piece  is  a  small  cin^dar  disk  with 
a  rouu'l  hob'  in  its  ci'titer,  and  having  its  edg*»  cut 
into  eight  sharp  triangular  |K)intN  which  &rv  so 
lient  a^  to  fonn  neaily  a  right  ansrle  with  the  ilink, 
inclining  slightly  inwanl.  To  complete  tlie  button 
thn-e  piece.**  of  ]Ki}^r  anil  tw<»  pifi-es  of  cli>th  nre 
necessary,  which  an-  arranged  in  the  following  man- 
ner. 

On  the  pits'e  of  cloth  fonning  the  oiitt-r  •overinc 
is  laiii  a  ]»iece  of  )«|»i>r  of  the  Ktnn'  size,  u|»on  which 
i**  placi-d  th"  iii»n  dt«k  forming  the  lH>ly  ;  on  thii  i» 
anothei  pi<ee  of  |N»|H>r  the  same  size  as  the  body  ; 


rif.ioor. 


on  thi.s  is  a  small  |M>Uet  of  pa|wr  to  lidp  fcnn'  lit 
shank ;  a  juece  of  cnnrw  eloth  is  USil  flS  fMi^  ibA 
the  metallic  Imck  placed  orer  it.  In  pattfaw'wlht 
back,  the  cloth  is  gathered  up  over  the  vMt  of  Iht 
materials  and  the  jiointN  of  the  back  pRMpi  iMS 
the  cloth  ;  as  thesi'  are  lient  olightly  Invari.  tk 
pressun*  cauM*8  them  lo  hend  still  moiv  m  ikfT 
enter  the  doth,  fonniiig  eight  little  bookii  wUcm 
hold  the  button  together  in  a  neat  ainl  Hbrtaal 
manner ;  the  ftatier  iwdlet  catisea  the  cloth  to  fio- 
tnide  through  tlie  hole  in  the  back,  fonaing  tht 
cloth  hliank  bv  which  the  button  is  irwej  to  tht 
coat. 

Fig.  1007  shows  two  forms  of 
M*lf.f.iittening  buttons,  having 
serews  which  iiosh  from  the  rear 
of  the  material  into  the  shanks. 

'2.      iCarjH-ntri/.)      A    small 

Iiiece  of  wood  or  metal,  swivcleU 
)y  a  SiH'W  through  the  middle, 
and  used  as  a  fastening  for  a 
floor  or  gate. 

A  knob  on  a  sliding-holt. 

3.   {AfcfnUiirjif.)     A   globule 
of  metal  remaining  in  the  cujiel  &//.j 
after  fusion. 

But'ton-brmce.  A  tool  for  makinc  tiattoas. 
The  handle  is  like  the  common  lirmce ;  the  uit  hoa  cvt- 
ters,  but  no  muter,  and  remorca  a  drmlar  Kfauik  or 
planchet  of  l>one,  ftearl,  wood,  or  whatever  the  om- 
teiial  may  U* ;  an  anHular  bii  oiiermtinglike  acioob* 
haw  or  ti-ephine. 

But'ton-liola  Cattmr.  A  tlerioe  on  the  ihmn 
principle,  H|iecially  adapted  for  cutting  Imttoo-helM ; 
the  variations  in  const  motion  |>rinci|«llj  rchte  to 
means  for  af^usting  the  length  of  the  eat.  aad  ili 
angle  with  the  eilgv  of  the  cloth. 

In  Fig.  1008,  the  cutter  d  may  hr 


toward  the  center  of  motion,  so  as  to  cat  its 


Bottom  HM  C»tUT 

length,  or  projected  outwardly  so  that  itn  e4p 
only  )H\rti«illy  lx*ar  against   the  jaw  m,  to 
shorter  cut. 

Bntton-hole  8«wliif-BUMhlaflL  la 
ing  button-holes  by  machinery',  it  bron 
]>erforoting-neeille  'to  descend  tint  thmwdi  the  Wi- 
terial  Imck  from  the  i>Iit«  and  then  tnio«|||l  At 
slit,  or  else  a  thri'ad  may  Ite  carried  fron  tki  waitt 
.•^ide  up  over  the  iHlge  of  the  material,  and  he  Mkii 
by  the  nectlle  in  its  next  descent  The  Bfodlt  aw 
W  made  to  de^cend  through  themttcrhil  aaddMNp 
the  slit,  by  moving  the  ms'terial  latcimllTt  M 
forwnnl  by  the  feei],  as  in  patent  to  II wr^ 
7,  1^54  ;  or  the  ninlle-ranying  boK  nmj  bt 
latendly  after  each  stitch,  ny  meutt  of  a 
IMtent  to  Humidiiey,  October  7,  1B6S. 
tliiead  is  b^-keu  at  each  descent  \ty  o 
earned  by  either  a  loo)ter  or  a  shnttle. 
Sleiner.  June  10,  1860,  the  needle  and 
ate  as  in  an  onlinary  machine,  bal 
hiis  nassetl  through  the  loop  of 
catrhis  its  thread  and  naaset  it  In  the 
up  thiough  the  button-hole  alit  and 
path  of,  and  the  needle  eaten  it  at  Ili 
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IIYKSA. 


thm 


t  to  Krbfius   Umy  23.  1^65,  tli«*  tiffU**  <1«*. 

Uu^Nlj^  the  malrrial  Xmrk  fnuii  tlif  hi  it.  a 

Ml  ■  It*  titrvwl  thniiuh  th<*  limii  **(  ii«'«-^lli-- 

■iiJ  tbfi  |«Mr<  u|i  tnniUKh  tlif  %lit.  »li*-if 

»  caught  liv  a  h«Hfk,  ainl  «|>rva<l  in  th**  )iai1i 

llr,  vliKh  rntrr«  It  at  itj»  nt-xt  il»*<Mtiit. 

tlM»U  at  vorkitiK  hutltin*hul(«  )iav<*  U*«'n 

».  Imii  not  ftwiiil  iirat-tii-altk. 

A   M*iMon  ha%-iiif(  an 
aiyii^tabihty      fitr 


to 


IrliKth  of  cut,  fot 
thr  |Mir]ioii'  Iff  t.'ut> 
tinic  buttiiii>hol«ni. 
Ill  on**  rxaili|ilr,  a 
M*t  MTrw  on  niif 
^  i«rt  of  thi>  iiheani 
liran  afptinnt  a 
wajkhrr  on  th**  oth> 
rr  |M>ni(in.  t«>  r<t;ii- 
latftliervlativf  Lit- 
rral  ai^iutuirnt  of 
thr  two  |«rtH. 

■  tlir  oibrr  ^iaini>li*.  tlir  tnit  tun -hole  cuttrr  in  at- 

md  U»  tiir  «liank  *t(  tlir  «hf.tM. 


NW«  rwi#». 


i»tuflr,  anil  thf  winfpi  niak**  a  rinrular  cut,  ruttinK  out 
a  iliok  of  the  uiatrrUI.  wliirh  ih  advantTtl  to  the  cut' 
tcr  l>y  a  i^lhlin^  lur  in  thi*  Uick  |iop|N*t*hoad. 

In  th<*  fxanipl**,  tli«*  iii<ivin>;  jaw  of  the  I'luti'h  in 
f<»rr«il  af^iiiit  tlif  liUnk  by  a  Mtring,  and  drawn 
Ikii-k  liy  dr)in*a»i«»n  of  the  tri'a4llv.  The  l>it«  are 
bniiiKht  tkinuW  and  alt4*niatfly  against  the  hiank, 
bring  niovnitllu'n'to  by  thr  bvll-cimuk  handdfVcr. 

Button-loom.  {'li'mnHtf.)  A  loom  for  wrav- 
ing  button-blank  i^o^'friiiga. 

Bnt'ton-mold.  A  diak  of  Iwnr,  wood,  or  mrtal, 
to  \m-  Mivfiv«l  with  fabrio  to  fnmi  a  button. 

Button  Rlv'«t-lnf-nia-olilB«'.  A  tool  for 
rmti'iiiiig  buttonn  to  gariiKiita  by  hwaging  down  on 
tlif  iMi  k  of  I  hi*  wa^hri  thf  rnd  of  thr  rivi>t  which 
fomiK  thr  nhitiik  of  thr  buttiiii.      In  the  riaiuph;  the 


flminm-HoU  Mfmn. 


mkot 


A  hoiik  fir  ^.i«iiin:;  a  butttm 
1,  Ml  nnifr  to  draw  it  thnmgh  thf  but- 
•  '-ifi*n  it. 

J  or  FMit«n-or.    A  M|trin::  lonis 
vh It'll,    U-ing  |Kivii-«l  thi>>ii>:h  tbi* 
butt«m,  rx|ian>l  tt  a*  to  ho)i|  tb*-  \*»*\t  in 


BMtom'Rtrtttmg  ]ht$». 


|ilnnKrr  is  |»f»int(il,r«itati-H  a^  it  tb'M'rnds  and  !i|irpiiiU 

tbrttid«tr  thr  ri«rt.  A  hbfVr  (»il  thr  {ilungrr  titn 
thr  hi»ibi»  III  tli«*  faiv  of  thf  biitt«in.  and  thr  flHngi*«l 
brail  of  thr  rivrt  in  lirtit  ovrr  towRiU  the  faUir, 
whirh  in  tht'h-l.y  «1aniiird  af^initt  thr  couvrxity  of 
thr  Imttnn. 

But'ton-tooL    A  tool  for  rutting  ont  bnttonn  or 
lirvular  bUnka    thrrrfor.      An   annuUr  bit.      rii« 

ItrnnN-LAIIIK. 

But'trMft.     1.  \Mnmm7y.\     a.  A  |>irr  or  biin-to 

o  «ith- 
•taining 


and  k»^p  ih-  Wt.»n  in  \t\A»»\     A  i-ittr  of     j.ilLir  on  thi-  rxtrrior  of  a  wall,  to  rnalilf  it  to  «ith- 

•f<*  tuni*,  \%  b1<mi  uv-il     ».tand  an  iiilrrior  thrust,  aa  in  thr  vasf  of  a  n'taining 

or  bniiNt  wall. 


#«i  virr.  nuking  t«o  or  nttin* 

tlua  |Nir|vMr. 

NttlMl  lalllft     A  niai-hinr  for  nittiiitf   Minrl        b.  A  flying  buttn-<iN  i«  onr  mhirh  Ih  in  thr  form  of 

U  lot  UilitMta.     Thf  HMtrrtal  ('on<»i*t4  .*f  \>Uu-^  ..f    h  Motion  *of  an  anh,  springing  front  a  wall  or  jiillar. 

••  ^••'-  >»«nf.  w***!,  iiiothrr-of.|«'arl,  elr.     The  1      2.  {Fnrtifinitum.)      A   touiitrrfort   or   snntaiiiing 

Hall  or  {iilbir,  bnilt  agnin^t  and  at  right 
anglra  to  thr  wall  to  whii'h  it  foinw  a  h** 

V«-tnN-nt.      SiT  TiM  STKflKi'KT. 

Bntt-weld.     (/»rr/iMi|  )     A  wild  in 
*h    thr   itlgrn   arr   iMiiinrr-liuttiil  ninl 
jiiiiiiiifil    ngaiiist    rui  h    nthrr,    ami   thrn 
Wfldr<|.      A  juwp'Vrhi. 

Bqis-miw.     a  not  hrr  namr  for  thr  lir- 

I  ll  I                          ^                I   '        fy\\M  WW,  di  rivr«i  fiirtn  thr  bnzx  or  hum 

I  V  *i                                            I  in«'iilrnt  to  thr  high  njiwil  at  which  it  ia 

5f  U  y^  run.     S«f  rii;i  ri.AK  Saw. 

^  B  I    I                By'ard.     ^MiningA     A  Iralhrr  brva«t. 

■  K  II  atra|i  nwtl  by  niinrrs  in  hauling  thr  wagons 

■  K  1    I  in  rnal-niinr<i. 

Ik  ll  Bye-wash,     ilfutimulie  KnfiHetrinn.) 

■  ^  K  I  I  o.   A  channrl   to   ilivfrt   ]Mwt  a  imrrrnir 
tl                            >" — ""— ^                 U  watrr  iif  Htrrania  wbiih  woubl  othrrwi«» 

■  ^ --^ ^-  flow   with    it,  ami  »bi  h   an-    inifnin*   ur 

^^tm^Lmiht  othrrwiw  uiidrnirublf.      i'allrd  aluo  a  di- 

t^rniiin-rut. 
r  b  Uk*  a  ^«^frr-litt,  rxrrjK  that  lH>th  of  thf        h.  Tlir  outb-t  of  «alfr  fmni  a  dam.      A  iiviirf/. 
i  afv  rmiUn,  aAd  not  onr  ni  thrm  a  r^-tUr.        Bys'sa.     f>*i'Y.,iri.n. »     An  ain-irnt  form  of  ran- 
irrolTuif ,  the  oeutrr-|iin   tnn^hxra  thr    nun  for  throwing  ktoitfx. 


o. 


Ouimiiuj,  the  mWh 
thi-  warT>-thmiliL 
CtitL    1.  At«g 


.m'l  rent.     Th«  «by  or  dait.  i      CbUi 
(  of  tbE  not  by  th*  d'utpmng  of  |  lorrnfTly 


ir  r<Hir  whn-tKl,  oni-'h<>fM.  rlow^ 
■vt  two  ]irni»iM  iniiilr,  and  hmv- 
iliK  an  rlcrnlnl  ktbI  Tor  th<-  drivrr  in  front.  Tl»- 
hanMin'i'ali  hu  a  in-al  Ivhinil  fur  th>?  ilrivrr.  Tlu' 
cab  of  I'ickwiiik'*  time  hail  tun  whwls  anJ  an  oiit- 
M.1-  x-At  on  th-  riuht  iiitie,  unr  tlir  >rh<f I.  In  tli- 
■'■-  -' ■-  ^<3t  Iwliiuil  tbe  UbIj  of  the 


anjipottiiix    Mmuta-hfHpi  <■ 

^  ...    .    of  a  nnmfarr  of  wit*  lap^  «A< 

whkh  niniiiitMl  of  win  twutcd  lata  ilNadh  k 
(■rnHion-bnilfie  nilitn  an  now  nuda  at  BfMMri 
(tn-lrhnl  itMl  wiin,  nuh  of  whlek  ta  hai^t* 
i-tTtniii  atrain,  and  the  liunrh  hound  npintaaaH 
H'TBp)>Kl,  i«rcelrd,  and  then  aervid  wtth  wki  ■ 
)«ant«l. 


uT  nitta-)«n.'ha  or  india-nibhor. 

A  UrftP  cable-laid  roiie  ii  Ihna  made :  — 
//<M/i  i*  laid  up  rigil-hanJt^  into  jH^fc 
ranu  are  laid  up  Irjl-haiulid  iuto  Kmwh 
Tlirre    Mntniit  ate   laid    up    rifb-AaaAtf  hi 

Tlimi  Adicwr*  laid  ui>  It/^Aa>tW  uak*  aaiil 

K.-r  Bore. 

Ilrlow  ten  iiichei  in  cireuufcteoM^  •  nfab^ 

hawaer. 


,.Uu* 

u]<rniii8  ill  thr  ba<-k  n(  ll»>  niviY  to  ptrmit  comniuni- 

caticin  lrt»n-n  thi'  iliivi-r  ajirl  iHiw-njCpr. 

I'ah:<  Hvr-  iiilt..hi,^l  into  Uiidon  fur  hiir,  1823. 
Piftjr  wen  lint  utartrtl :  tlicre  an-  iiuH'  7,000  ill  that 

i  Th»«iiT 

Csb'bllnf.  (UrUlluryi,.)  A  proivu  nf  1<r<-ikinR 
np  pieitn  xf  Hat  iiuii,  to  U'  (aiiutn),  ivIii»(h1,  and 
ndt.-<l. 

Tlf  trrir*  of  )ira.-i-i»i^  are  a.«  folli 

1.  Tlie  j>iK-iii>n  i«  XmU-<l  in  a  iv: 

3.  Thp  iiMii  is  f<iix<->l. 

3.  )li-ltiil  iu  i-iintact  Willi  chiircoal,  and  worked 
■rilli  •  rulMi. 

4.  riVfnf ;  liiiikiiiK  a  flat.  otbI  plate. 

6.  fitMtii:  tbal  ia,  Irukvii  up  into  |ii.' 
4.  J''n4juUd. 

7.  Rebt'ait-J  in  •  rcTvrbcntary  fanuu.-e. 


9.  Hollrd. 

C«-b«'C«.  iFahrir.i  Tlu>  fiii^at  kJiHla  of  India 
■lilk.  ai  •listinimiohrd  frotn  the  hirni,  or  itiferiur 
kind.      LhUa,. 

Cftb'l-n«t-fila.  .\  imoolh,  Miifcle-iut  file,  aM«l 
•iirkiiiK,  pHprcially  l<y  funiitiin--iiiaken  aod 


iifunr.)     A   Kuprrior  cla» 


CaM>iWt-or'gUL 
ui>l  )>i»'  ••{  rml  iirjiaii. 

Catxl*.  1.  Tbe  mtunftnit  kind  of  nyt,  i-hain,  ur 
rlusliT  III  wim  dMipini  fur  hotdiiiK  a  hIii]'  at  anvliur, 
for  ■>ii]>jii>rtiiiK  tlir  nuilMay  of  a  i>uii|irn)iiou  bridge. 
Tut  iijiKiriii^,  wui[>iii|;,  and  fnt  ultiir  purjuin. 


&rrcii:  bound  with  Itip^ 
atutr,  to  nrevent  chatin](. 

Upliail:  united  by  working  tb*  Tans  OT  itmm 

tlw  twu  {urtiuna  toKriher, 

I'amlttl;  wr4|i|ied  with  tanvd  OHima. 

M'ernud ;  haviug  tlw  «|ijnl  civtWh  Mmh  Ai 
laya  Mini  with  (trauda :  uMiaUj  a  |«dWH7  M 

A  ntUt'f  fnufA  la  ISO  (Ubom  —  7W  Int. 
A  tfrwiM  cable  ia  a  bawKT  ht  moofiu 
To  bit  thr  eable,  ia  to  wind  it  tmmaA  th*  Mk 
To  baay  tlip  ralilr,  U  to  anjiport  It  \ij  faab  win 

keep  it  I'liwr  of  thr  gmund  ia  a  nckj  aacbnpi 
To  o'lV  the  rahlr.  ia  to  diapoa*  It  b  haHcd  «n 
Til  cHt  thr  cable,  ia  la  aenr  it  b;  an  ant  m  M 

uiisliBi'kliiiK,  iu  tlu-b-luiiUitif  «r  to  Mn  tk  tiw 

Tu  cfni;  tbce^e,  u  to  haul  it  la  tka  wikt  af  Ai 

Tojferf  thccal>1e.  isloallow  it  la  awp  WA« 
the  irA^/fu  of  tlie  raialan  or  windbi^  aa  thi  tdk 
cliinhx  nil  to  thr  laixiT  ]«rt  ofthecoaau 

To  )uact  tbe  L'alilr,  ia  to  haul  in  aloatC 

To  ni>>  the  cable,  in  to  atop  tbe  iwwtag  Mt  If  ■ 
|iinvhiiif>-ro|>r,  rlam)!,  or  Irrrr. 

To  fug  But,  ia  to  allow  iha  cable  to  !■■  aaL 

To  arrn  the  ralde,  ia  to  Wrap  it  with  nfaalihiV 
it  from  beinK  cliafed. 

To  «fi>  iIk  cable,  U  to  let  It  na  ckar  a^  O* 
lokiiig  the  cable. 

Tu  1-iri/ier,  lo  faiteti  to  the  Utta, 

Tu  unfeHif,  to  detai'h  fran  tbe  aaAar. 

Tu  utiilfrruH ;  with  hnupM  hawaai^  la  lito  ■ 
hoanl  on  one  aideof  aboataad|My  oataattasABt 
rxiuiiiniiig  aud  ileaiiuiig. 

Tu  rrer  a  .-able,  tu  ^low  It  to  na  wm,  kafit 

A  till-  ia  a  abdrt  liim  in  a  c«ble  mVUk  fHHfe 
its  m  nil  in}-  thniiiKb  thr  hawae-bola^ 

Sbii^'  .xbtn  were  anciently  uule  of  li^pMiib 
or  H)>ur(iuiu  ;  more  lately  of  ftaup  ar  Mh^  VHIM 
usually  of  iron  linka. 

A  h.ni|a-ii  calde  of  H  ittchM  gbth  ■   * "^ 

ikiB.  fT4n  tt—t\  Iniiif     Hviiflu  ~  "*~  * 


■■•J  bjr  n«lti|4]rlHK  tic  mitun-  iif  th' '     Ck-«a 

•«bn  b*  al.     Tkr  iirmluit  in  ibr  uritflit     ihr  tkn* 
iik)   by  ilivi  - 


B  |a)aiiil(  Iijr  lOU  ;  tliin  icivi-i  (he  bcvjk- 

caM<-»rii|>iraliirT-II. 
iltaii.\  A  floatiiiK  ubjo  t 
urbur,  ti>  drniitp  (li*  jubI- 


CAOE. 

U.    A  mill  for  grindinjc  <Iip  nnt  of 

nmui,   til  mlilrr  it  tii  III-  tiiOililtna 

It  ililTrni  fnKn  rhmiblr   in  WinK 

■■.rti..|i  i>f  ill  hull,  iii*tn>.|  <ir  WliiK 

r  grillililiK'      It   I*  liiitnl   ill 

«ilh    fl'Hir,    iiu|i<ir,    Hi-.,    anil     IHHnnl 

'  T  nf  Ktn-I  niilU  A-wiiililinj;  jnuiil- 


n  •hirh  tbr  caMr  W  Iwnlnl  III  IHI  K  IIIHII' 

Ufr>hi|i  haviiiitii  Ur|(r  nuialirr  of  hauls 

iMflU  1 Ill   tiilhi   inlPttn     It  may  Ulan 

M  ta  ■  h>«rr.  fur  uii.lpmililiiiiK  tlir  »t.l.'. 

bHk  by  whKb  thr  rxhlr  ik   iMn.||p.l.       Kni'U 
hM  ft  houk  M  tifMii^-Mf  Ihr  i-ablr  or  |Mi-k- 


.^r-riilh    h<>ll.-l 

i)h'    b<i'|>[ii'r 

Ihmiixh  a  m 

niillii,  liy  wbU'h   th'  niit   ii  mlin-nl  ■ 

umliiMitit    intiniBtfly    iiinin'minl    thi'n^itli    by 

iimm  lit  rKL-tiiin,  lii'Ul,  Mul  thr  uil  i'viiItpiI  fruni  thv 

Thr  Thfiihrajnn  mma,  •'F""!  (>tr  thr  ftnila,"  wi 
li.inml  by  IJnn:i'iis  flun  «Iiirh  I'ariui,  bninia,  aliil 
I'liiu'dlali'  an-  ntailr,  in  (jmwii  in  (*araii«i>.  In  thr 
sli.-llrn'<l  vallrvs  MM  f-rt  abnvr  tliP  h-vrl  (>r  lllr 
*'a.  Thr  Mriii-aa  nanir  i*  mnmall.  Thr  (iw  i» 
:;•>  frrt  ill  hif[hl,  ami  fmiot^tly  i>lantnl  irith  in- 
trniii-<liti(r  n-ir«  lit  i-iiirrr-ln-ni,  tii  ttirltrr  thr  yuuiiK 
'•■rrhiiig  brat.     Tb«ifi|iaair 


tnih 


.  A  l>-(ha[v<l  rim;  nr  r 
u  la  rahir  i*  cnnitntril  ti) 
m,  thr  «l>)p  cauiir.'lr.l  tu  ai 


...  I.   tbr   ralilr. 


r.^l  in  it- 
aill   ,..,.lu.r 


wrWA^H 


till   U|i   raUr-wiw,     ttatlirmi  iii  a   (irriuil  al  \hm  vivka  iir  m,  m  tliry 
— -  turn  y'-lliiw.     Aftrr  U-init  alliHiBl  to  Iir  in  liraiia 

Idln^  A  lirail  or  Iiinii  mnhlinfi.  rut  '  (<t  a  linir  tu  falthrr  ri|irTi.  thr  ]t»U  at*  ujirnHl.  tlir 
uMH  w'  tbr  laialint:  ■>(  a  nil',  luiith  lUiil  til  lnil|i  nin-ivnl.  aiiij  thr  l>-ani>  kiiniil  nn  nata  ill  tliu 
r  fnioJ  i/  Ibr  Simnan  itvlr.  mu.      A<  ttirv  .Irv.  •■>•  li  olitaiiio  a  bar.1,  thill  i.kin, 

ll  Ip'pir.  iXaitlifil\  A  il-Tiir  HTTiiiu  anil  i* -if  ihrMfr'or  a  kulnry  Iran.  Thr  iirxt  |iru- 
tbr  mftw^/rr  t«  thr  ralili'.  *t»t  ■iiiii|aH-.l  .vwm  air  tiii«r  of  tlif  liiatiufarla)^.  «ho  cniii- 
n of  rvfir-yama  or  tniall  atulT  iiuuhil  In-  nirii< rm  U-  ri'aatiiiK  iIh-  niiti and  miiuTiii|[ Ihr  huiJi*. 
I      C«-«hJi-»'do.     |>'ii^tr.)     A   ktntl    at   K]«ni*b 

iithrr.        Cm-AmtM'.     A  ruuiniuii  kind  of  cart>rt,  impoHnl 

>l>j.vt.      fnai.  Ihr  I.rv;,.,t. 

I  Cad'ml-unL  Kiiuiralml,  it ;  aymlinl,  Cd.  : 
n  Unp  it|ii<-  ihi-  Rravily,  h.A5 ;  fiuin){-|iflinl,  150'  F.  A 
Jilr,  a  j  «l<ili-  liirl.i]  tvai-Diblin^  ttH  III  a|i]n>anv«  and  Itlli' 

|ii.|.r-.|.rr1iri 

Ckd'rana.    An  inotniiiH-ni  r<>r  inrKiiiKnjt  Ihr  >■>> 

(llr«  ill  cuKiiiit  aiiil  |ii>li>)iiii|,'  r.i'iiiJh     Krr  ANKI'f'M- 


^^ 


:^^ 


c*na. 

ira.tiii 


iF-hrif  I     . 

ll  ill  iii.ii^. 

.mall  .'Mk  1 


lirr  t■^Ilvi•il>n^.  A  t-j. 
Can.  ].  Tlir  i.ri>nii  ><r 
iial1yi>iii.l.'>ir-ir.'..i>. 
ihtits  •«  atri)>  i>r  linlal. 


kiiitl  iif  |tiiiitnl  rinlh  fpim 
•ti  f>iT  faekinf;  lirrriiiKi  an 


■m  «]i-lr  nn  tW  ni\.  l-rine  n 
y  bf  an  m^ntriflilly  ohittnl  i 

ia  |«Hr.l  anmn-I  iIh-  liii   i 


— Wbrr. 

UnAiiHturt.)     A 
—■I  ia  Ibr  flntrs  of  • 


otiiriiiis  I'ilKtir 
>  >niall  hnnw  .• 


I.Vnii/jna/ )     K(i«)n  fo|«-.]rar 


TIio*-  fvr  wiuinrlii  or  mio  han*  naually  a  ilonni- 
tory  Bt  onr  ciiil,  ami  ■  i-ylinilra  in  wliiuh  thr  anfinal 
ii  aiitiiiOMil  to  amuH*  hiiiwlt  1>jr  niiiiiiiiK  witlimit 
tunking  any  |>Tu|pi-«.     In  llu-  rxannAv,  llif  Inn  uf 


a^mmrl-Olf. 


the  trrail-wliM-l  ar*  mnili-  by  rultinff  iilota  in  a  iheet 
of  mplHJ  MilMHiiU'iitlv  Ivlit  to  a  cylinilriiTal  iliaiiH. 

S.  1J/1RM7.)  a.  TW)il>tlnnnon  which  tnindleaur 
liuli-hni  are  raiint  nr  lowrml  in  a  ihaft. 

In  cual-niininit,  tlir  hulrhri  or  low-wheel  can  aro 
Iiiaili-<1  ami  Imiiiicbt  to  the  Tiut  of  thi  aban,  whrre 
fruin  one  to  foar  an.-  |ilaiv<i  <in  th(  cafce  to  ba  cle- 
nttwL  AniTnl  at  tb«  top,  ihr  caf^  nsta  on  tha 
fuUlinK-Nianlii,  whirh  oprn  lurrnn-  it  and  then  abut 
autiiniHtii'ally  brnvath  it.  Ttii'  kaldiea  an-  th«i  mn 
oir,  (luiDiwil,  aoJ  muruitlto  the  ca|^  to  be  loweml 
a^in.     Srr  HiiisTiNa-MACHise. 

ProvJMon  ia  ninilr  to  Mop  thv  cage  in  f»t  of  the 
bn-akinf(  of  the  hoUtiii|{-rop«,  aud  alio  to  [vevcnt  it* 
uTw-winiliiig. 

Thr  aafrty-infr  ahown  in  Fig.  1017  ninaannrtical 


mil  t  141  whicli  thr   tv\<r  i«  atlai-hcJ.      In 


h  bean  down  tha 


0  CAlSgQK. 

bun  ttrl,  anil  amal  the  downward  MVMfflka  ait 
bbATT  r.-nil-hutch«aan  tbaplallonaasaadbafk 
aiirl  ihe  illiiatntion  uliowa  tlie  npa  m  hnfaial 
t)ie  diiicriit  armlnt. 

b.  The  tntndle-wheel  of  a  whin  oa  wkU  tW  Hfi 
U  woiinil.     Wto  call.-.!  ■  drum  or  a  Imntm. 

3.  {MaAiiury.)  a.  A  akelHoB  tnmm  to«Htat 
a  faall-valve  within  a  crnain  range  cf  BidM. 

(.  A  wire  gUBitl  placrd  orer  an  cdM 
to  allow  Ijiiuid  to  yum,  but  Ratraln  tl     , 

1.  iCarptidTy.)     An  oater  wotk  of  tWhaf  fa  fe 

clitting  aiiotlicT  work,  m  the 

5.  For  DUcnwropic 
ill  water.a  rup  harina 
Iwttoni  and   cover,    I 
which  a  drop  of  wat 
taining  aninialculn,  or  other  = 
minate  objecta,  ia  |iUr«l  for 
iiiirrnacoi>iR  exaniinatioa,   In 
onlrr  to  prevent  their  escaping  facjroMl  thafacMrf 
tile  niirmwoiie. 

C>-UW.  {BoelMm^)^.]  A  |ak  •«  ^tari 
ahtrtB  ;  the  auweaaive  nuniben  of  a  avU. 

C«-lqii«'.    A  b«t  uied  on  tb*  DotihdiML 

Cnla'BOa  1.  A  carriage  arcompujiH  a  Ml- 
piree  to  ranj  ammunition,  and  jpaitktpug  wM 
It  in  iuinaneurer^  foming  in  Hm  fBOtMrff 
itB  piece  when  the  lailer  la  in  Mtiiw.  TW  tmm 
eaiaon  ia  alao  applied  to  an  UUMM^tim^t^ 
See  UUK-CAHHIAOB. 

3.  A  watfT-tight  atmctnra  or  li^  pliwj  \maA 
a  aunken  vpaarl.  and  then  citlMr  mh4M  wkh  Ml 
by  pumping  oiil  the  water  and  alla«n(  life  I*  tain; 
or  diatended  l:^  air  fnun  an  air-pomm  ■•  H  !•  hM 
in  ftnating  tlie  rnael. 

S.  A  water-tiKht  box  or  tailBg  DMd  fai  taa^N 
and  building  itnictnm  in  water  too  dMp  fm  At 
i-ofltr-dam  ;  such  aa  pien  of  IrldgM^  <l**n  •**■ 

Tli>>  ninons  employed  in  boildiag  {^jkMtd 
the  tBilimd  bridge  over  the  SoaqucbuM  M  Hani 
de  Gncr,  Ud.,  are  an  example  cf  iIh  Mt  k  At 
Bnt-mentiiined  rapai-ity. 

'■  ■  «ti..g.i 


]g  have  pTDTcd  lo  be  un-                  ^^  m^ 
lie,    a*    waa    eTinml    at         , — -^- _ 


ttriilxr. 
thecaiaaon  wbb  undennitied 
by  the  runviit ;  the  atnw-^Jl 
tUrti  waa  aavnt    liy  aheel-^^^ 
piling  and  underpinning. 

The  plan  ailoMed  hj 
Pi'tnnnet  anrl  otner  emi< 
nent  Frrnrh  arrhitecta  waa 
tci  drive  a  aulntratum  of 
pilea,  whirh  wete  uwn  off 
to  a  Irvel  aurfacr.  forming  • 
foiiiidalion  for  the  atractura 
which  Betllnl  the  eainon 
on  it*  bnl  of  pile*  aa  tb* 
maaonry  pmgriiiBed.  For 
the  piiqiose  of  wcnring  tbt 
coincidrni'r  of  the  raioon  tmA 
of  the  latter  waa  allowed  to 
hi^h  at  the  top  of  (he  eiiiaa 
W|»lcr-tight  curb  whjfli  wat 
long  file  formeil  a  gnida, 
hfltle  I'lirm-tiy  into  jiotitii 
lieen  uriaAionally  naed,  but  li  bj  BO 
aarv  r«iturr  of  the  work. 

ft'heii  the  work  ia  conelDdfd.  tka  rite  af  •• 
(■aiaton  are  knw'keil  away,  leavliqt  tka  J/lm  fel  W^ 
tion,  aa  iJiomu  in  the  iUiutntlBa. 


TAIMOS. 

4 

wnU  Ihr  Mnkins  of  tbp  r 

•inon. 

MOM  UK-I  br  I>r  I'nflir 

in  17S; 

IM  bnlK<  >t  S.umur  * 

rv  muk 

■  of  pin,  lh<   hr»l.  <.f 

-hxh  » 

bra.      >:vh  »i*>n  tm 

•.  n  ai 

r»-l.    Ill^ 

lr.1  iin>l  th> 

.  br  «tr<l  ■Ilk  uiKth-'T  Lrtfrn  artrr  Hi- 

«M  hi4   u^rk  t»  thi-  wntrr-liii',     Th' 

a  Hi»r  (if  loBrr  l-«n»  t-i.l  wlr  l.v  M<lr. 

■d   14   lifln   ihKk,   aii-l   llv   fmii-    lini- 

fmbhrlnl  t">  ti^wivp  ihf  ujirittlitK  <if  lli<' . 
Irh  >rn-  •rt'urni  t->  Ihr  Uiltiiin  fimniiiiK  )iy  I 
tmA  •nlp-v  ■>  rhir,  tbr  Uitrr  l>riii|c  with- ; 

im   Brrr    IS    ftl    huih,  nf  urantliiiK  Isiil  | 

W  rtlBtl  Mill  Olrtll-*!  I>n<-ni.  wi  M  In  mi>t  I 

of  tbr  ■itrr.  mi'l  ■!«•  )>y  U|-^-iiiIk  ui-\  I 
»  Uf  ini:!"  ■•f  ill-  •ai—.ii.  ili-  tth-lr 
r^knl  T);'  ''■i»>i>  -u  Iwilt  oil  ll»'  Ui.k  , 
•T  a|ii«  111"*  -IK  t»  tlirn-  ililf-  n-iil  luiililo  I 
•  «am  i  W  Mi>'kinii  u|i.  ii-  l*iti<-iii  watj 
I  whiU  Iniiklititr,  bikI  I'V  niii'iviKK  \h<-^  • 
rf  vilfa  tbr  iii.l   <if  ja.  k-.  II   VM   Iillnl   »  ! 


nt   !<«>. 


i  CAISSON. 

mi'lill'  rhuiihrr  ('.  BrtinK  u  ill'  romnii  <ir  nitiniiiini- 
ratinn.  )>i'inti  fillnl  «iih  kir  at  iintiiial  |>ivmiui<',  ur 

■  ith  <'-'iiii-rriiMil  air,  air-n-liiitc  an  il  in  iu  LMmmiini- 

■■tt .Ith  tlir  ..|-->i  .it  of  .  liaiiil-r  A'  ur  thr  .-on- 

•l'(ii-->l  air  -r  .'liatiil.^  II.  1')i<-  .Irvit-r  «hi<-h  thu> 
■•'(It  w  Mil  intrinHilJHb*  ii  trriuni  ■»  lir-Wk,  uid  ii 
till'  iviulil'  I'liiil  iif  iiivrntiiin  in  (lir  apjaratiu. 

Th*   ■H'.t-iniii    liiti'i    mbirli    ni|iiifirl    tbr    ui-bnl 

liriilif-  'iv-r  ili<>  M<il»iiy  at   llii.'l>Hi'r,  KnpUnil, 

■  •'T-'  Miiik  liV  itiP  llini)i>  iif  iiHajlniaiitl  air,  vhii'li 
k'l'i  ilimi  I'liiiilyiif  H'Btrr  «liilr  wurknirii  rxravatnl 
l)w  OMtrriaN  iiiMilr  tlir  yUn.     Ku'li  |iUr  cvmmU 


M'l'iTi'i't'tTfrTrri't-m 


MM,  wl  ll»-  nia>nirt    l.i 

1   iiiilil   It   •link 

■  tW  hn.K  ■  J  111.'  fil.  > 

Ef-,„.„ 

.  -hi.  h   i.  «ink 

|Mrk*u>.U  .-r  «it,iii.'ri.-l 

,..!l,   ..rr..  L.  i. 

iMMi   ..(   M      Tn;-rl.    ul... 

.I,lMV.-(    l.v    tl,. 

Hn]*  111    k<v|>    Dir    i*.tt 

in*   nlimlm.   wl.i.  h   1 

1    •■vi.'ll.'.l   rr.»i 

:    ,.n- 


iUuinMm)i'.jii....n<-<  M   Trii.ir,  »ii'l  -f  T'nrtrm  i^t-inti  rvlin-l'ii  |4j|'<<1  in  a  iIihiLI' 

aa(i)iBnliT-lt    >iiii)>l-    f-.rm    Hhrli    tli"  n>a,  ami  onlik  llimucli  tW  U''I  xf  tlir  Hrrr  iiitu  ihr 

MMnI   mhrn   n.il   f.^r  .ihkin;;  .t  .iiit|.;>  liar.l .  )iilk . 

ih   ■   «MrT'l>-aiiiii:   otratiiiii   *l..v.    I'l-  TIti-  lilali  i«  th-  P'V.fM'  '.f  hill'»  himU  nf  Mnkins 

■  &«»•(  in  llii'Hiiih  II,'    lit-  .(  to  llir  .'vlinil'TN  ill  olii'li  tli-  hIt  ii  iiitli<ltBiin  fioni  tin- 

mt  H.   •)».  h   )ui>  .  iiMii  li..|.'   Ill   th.-  ii'it-ri-r  n>  ».  t.,   iitili/>'   Di-'   fh'-ni"   ..f  Ih.'  ■(iii<»- 

J  ia  Ibr  nii-l.t)r  .  t.'M,)^r.  -lii.'li  hn.  \\i.ir.  il.  fiwriiiK  III'  !«[■'  .|..»Ti«Arl.  •I.il*  111-  ma. 

IwlaiNiUrrilinit.      /' i- a  |n|- l>r  >thi' li  (.rial,  ..f  a  ■.mi.-uliil  ^.fl  iiatiit<'.  ■»  .  nrf"!   inKi  lh*> 

rtrr  Mr  FjninI  friaii  'Wi.l.r  /(,  iiii-l"i    ''tliiKkr      Tb^   «<-r'   foon  liiof  m  tim* 

•f  thr  mtul-nW  ati  111  III-' la't'T      111,  •■(■.{■nl    nnl.    afl'l    lli''    ait-rthaii>linif    (imma    rr- 

i»  rbaiiilT  H  h'iiiK  ■-'I-  Il  a t  i..it.'.I.     Thi>  flali  ai-  I'l-).!.-'!  *Jth  a  1tvI|P-  <hi<'h 

lh<-m..tlilii<>ii'|r.Mi.l.  i),r.«ii.'h  Th.'  .'T»^»- thr  Tliatli- ii-:ir  IfL.'hlii..li.l.  Klix^mt 

IkwfA  ihamlirr   H  ui,.|   .|..«.  tl>.  Km    I"'."'  i.  a  ■-' T1..1,  ..f  th-    ii..'.4t.1..  ir.«  r-iwnn 

.  wwA       .V\i iim  ail   (iMiii  ■),itiil-'i   /.'  ■I'.-l   ill   iM.iMiim    t).-'   I'lr-     "t    a    l.ii'lir  ■!   I'»|m- 

•Mir*  iciiul  .■>  i),r  i«.^  \,.    ..,.„.  ,),.     U^^;.,  |i.i.in..ik        II   I'll-.. ).|^r  .haail-r 

>r>.t>l.aii.l.r  '' ai..|   .U'.t.'K  T.i  hi.    ..» mii.->iiiij  oill.  th-   .m. I.mi.'.lialr  »r  air- 

^■ckrta    an     ittuilarty    niw»(.-»<l,   tbr  .haiiilrt,  bulb  r-iual  aiKtiihii'lti"!  in  an-tMU,  attJa 


Inwer  RorkiiiR-rhamlHT  of  liir)^r  iipction  than  the 
rrin-goinK,  iiiul  lulnjiti'il  to  tl»^  nhiipe  of  thr  pirr  ; 
the  wliuir  i-niMil  ur  lowpml  j>y  HUK[>enHion-chiiiiiii, 
Hiiil  bnlliuitnl  nilli  initi  iiml  wntiT  t-onUjiuil  in  two 
•miuUr  chnioNTH  A  nml  if.  siirroundiiig  the  lower 
iHirt  of  llii^  nir-liH'k.  In  u'urkirii',  llie  B|i[nmtiiii 
»HK  1att.->v<1  to  the  l«tt<)iii  ..r  lh.i  *aWr,  ami  aii  >x- 
uivntiuii  iimile  until  ii  Hlnitiitii  citiuiblc  iif  funiiin);  n 
auliil  rouiidution  wu  n-iu'liiil  ;  u|>uii  thU  a  layer  of 
ounerele  wan  biiil,  anil  ll)en  t}|i-  Htnietiiru  raiiigilrteJ 
witli  I>ri<-k-wi>rk  luei-il  with  fttanite ;  tliK  eaimuti  waH 
KTwIilnlly  niiiie.1  an  thh  )>r<>fcn-sseil.  anil  wlieii  il  was 
liiiUtii-J  uji  to  lliu  watcr-liite,  the  vaiiMuo  with  it« 


Bispfndins  nt-iRp  and  lac-klinjt  wm 


ti)<oti   A,.-  piii 


12  CALASH. 

Htnictcil  by  mcaiu  of  an  analogmu  device.  Hcc  Alt 
l^ir'K.  opi>.  p.  49. 

Thru-,  however,  an  not  drained  to  Iw  rmioTaltr. 
TliK  riMtter  to  be  cxcaTatrd,  briiiK  priDcipallj  onl, 
JH  liraught  II])  by  i«nd-puni]M  with  extcniuin  nrtira. 
yipfn,  A  hosi',  coiinecti-d  with  a  furee.pomls  utm' 
liloyed  to  redure  thin  nintter  to  a  |iropFr  iiinastriii^. 
Whi'H  nolid  rock  i«  rraihed,  the  air.  luini  tier.  Icrk's 
an<l  xhafli  atr  fillrd  with  ronctvie  tu  the  ttif  o(  tht 
pier,  which  haH  been  Kradiuily  built  u]>  on  thr  nU 
of  the  air.chamlx'r,  and  around  the  caiiiuli,  «  iW 
ranking  of  the  latter  |icDce#ded. 

Tlie  caiiRun  dcsi){ned  to  And  •  atuble  norfKr  tai 
eatnlUiHiitberouiiilationaf  thepirrfor  rbr  l-jut  Kiit 
Itriilge,  betwi-eii  New  York  and  llniuklvl).  u  n-ut- 
pilar  ;  ill  Ipngth,  168  feet ;  widlli,  llri  Ivrt ;  inl»> 
rior  hight,  9^  fei-t,  with  a  roof  5  fn-t  thi.k  ;  the  lirir* 
arc  0  fvet  thu:k  at  tlie  roof,  alopinn  down  to  a  ttnittd 
eilKe,  so  an  to  fw^ilitate  its  cntrv  into  the  unmnL 
This  mrt  iH  of  CHBt-irOH.  protectnlby  luilrr-^tr ;  iIk 
rpmaitidcr,  of  hravy  tiniliers  ittTunf{ly  bolted.  braivJ, 
and  K|ircially  coated  to  prevent  1eaka}(F  uf  air  or  «>• 
Icr  Hnvii^h  Ihi-  iioivs  and  jointa.  It  ia  pruvidnl  sitk 
oir-sluifis  and  fu>'ks,  and  air-anpply  khaftn  for  the 
rlianilxT^  and  aluo  two  walcr-chanilirn,  iiiloafaicb 
iiinli'iiuU  <'xi-iivalvO  by  tlie  workmea  arr  i^acrd,  and 
f'lrvati-d  l>y  a  jieciiliar  dri'dicr. 

4,  A  sunk  liaiiel  in  a  ceilmfi.     See  CnrrEn, 

5.  A  <  lii'Xt  hllcd  with  ex]ilo9iTe  material,  laid  in  or 
Ivne.-itli  ihe  track  or  extiected  twMtJon  oTan  rnnif. 

Cake-cnt'ter.  A  device  lor  cutting  iLhrrta  it 
duTi^li   into  round   or  ornamental  fomiii,  u  bnut' 

Cake-mlx'cr.  A  device  for  incorpontinfctof^ibet 
[he  inftrrJii-litii  of  Cake,  etc.      It  conainti  uf  an  exle- 


V  CHiiM'd  to  rotate  hy  ineina  of  an  attachiil  crank, 
II'  di-iii^Ii  or  baiter  being  Mirred  between  the  two. 
Cal'a-baa.  An  early  Tight  fonn  of  muitket.    I'lrd 

Cala-man'oa  (AArte,)  A  woolen  HtufT.  rhrrk- 
f'll  ill  itie  warp,  fo  that  the  cherki  an  Mvn  on  use 
ill' mil  V.  It  uai.  f»»hioniilile  in  the  time  of  Adduwn 
111  liin  i-onipeera.  TheKtiilTbail  aGnTf!lo■^  and  ■» 
Mil  I'lit  •^clesiaaticBl  habita.  The  original  kouIm  a( 
i^t  iiiiTiie  was  made  of  vamelVhair,  aa  the  name 

Cal'a-mlna^  A  native  carbonate  of  rine.  The 
iKiii"l  iiimns  of  nItoyiuK  copper  with  rinc,  obtain- 
;.'  bnisi.  ThiM  lirautirul  altoy  wai  known  loug  iw- 
!•■  (Ill-  tnie  theorj'  of  its  production  waa  under. 
i~k1.  Calamine  wan  known  to  the  Grifka,  RonMnii, 
lit  Ariiliinnn,  but  does  not  arem  to  have  been  coo^. 
•  n'd  HI  II  metallic  ore.  tt  waa  oM-ertained  eni|>tri>'slU 
iliiiL  fusing  coppT  in  contact  with  a  certain  ttont 
i;"!!'  It  A  yellow  color,  and  the  n-sult  —  biwMi —  mas 
lii^lily  vbIuiiI.  Aristotle  and  Strabo  reler  to  tbi* 
I'lirih,  lis  iln  aUo  Auibrosinii,  tttiJioit  of  Milan,  tburth 
if'Tititry  ;  Prinuuiiuii,  Bishop  of  Aflnnnetum,  in  Af- 
rii  :i,  ■■iMh  century  ;  and  Isidore,  Bishop  of  Sevillp, 
iievi-iitii  •i-ntliry.  Tlniae  Irarued  prrtates  nirnlioa 
nn  iidililioti  hy  which  copper  acquired  a  gold  oolor. 
Thin  won  undoubtedly  oi/ainitw. 

AUartUK  MnKiiUH,  A.  T>.  1280,  arema  to  hav*  aon- 
)ieeli-<l  the  truth  ;  Imt  it  wai>  reserved  for  Panreblis 


1541,  to  define 


\  i-siM-rinient  b.m  evulviii  the  facts  around  which  the- 

Ca-lMh'.  ( r.hii-le.)  A  light  •■arriafee  with  vetr 
low  uliii'ls,  Il  liny  W  o|irn,  or  covereil  wiili  ■  Md* 
I  iug  lo|s  which  may  lie  let  dowu  at  {ikware. 


CALA8H-T0P. 


with  bows  aod 
Mutt;  ■oowtimeH 
called  B  ltaJ/-luad. 

Cal'ORr.  1. 
(OlaM-niatiiig.)  A 
fbnnoe  io  which 
^amjjit  in  calciiiKii, , 
tt  eOkct  k  [wrtial 
■nion  bpforc  it  is 
Tltrified  in  th« 
gU«B  pot.  The 
WMd  U  derived 
from  the  French 
calpiffte.    Cokar.    See  FnirriNO- 

X.  (Jltial. )     An  aniKaltng  nrch  or  oven. 

OU'd-na'tloD.  Oxidation  by  the  ajiplication  of 
Int  and  access  of  air. 

llarble,  limesUme,  and  chalk,  carbonates  of  lime, 
•n  deprived  of  their  carbouic  acid  and  water  by  cal- 

OTpaorn,  atani,  borax,  magneaia.  are  dejirived  of 
tbeb-  water  of  crvitallization  by  caldiuaiim. 

Copper  and  other  ores  are  calcined,  to  drive  off  the 
aDl[diur,  the  snlphnreta  bring  oxidized  and  sal- 
pharic  acid  being  diaeogaged  and  volatilized. 

Hie  nxufiH?  of  ores  is  a  common  and  analogous 
prooBss.     See  RoAiTTiHa  1  DRH<;].i'HURi2iMn. 

This  exposure  of  a  body  to  a  strong  heat  deiitroys 
eobc^D  of  the  parts,  and  retidcnt  the  body  capable 
of  being  pulveri^.  In  this  condition  metallic  bod- 
iaa  becooK  oo^wi ;  otherwiiie  known  as  metallic  ox- 


CALCm.ATING-M  ACH INE. 


CU'cd-natioD-pot.    A  sort  of  crucible  used  for    oxide  of  ci 


The  process  with  thin  charge  of  copper  ore  takes 
11)  houn,  and  the  calcined  ores  are  raked  out  into 
reservoirs  below  the  door- way  a. 

In  another  example,  the  cylinder  is  supported  on 
rollers,  and  is  lined  with  fire-brick.  It  ia  also  pro- 
vided with  passacea  to  contain  the  ore  to  be  calcined, 
Bcd  to  conduct  the  pi-oducts  of  combustion  from  the 
furnace.  The  passages  are  grooved  from  end  to  end, 
and  the  ore  ia  supplied  to  the  same  by  mmna  of  a 
hopiier,  the  supply  being  regulated  by  the  feed- 
deviue ;  the  ore  escapes  through  into  the  trough, 
from  which  it  is  washed  by  a  stream  of  water. 

Other  forma  of  caleining-famaceg  are  circular,  hor- 
izon tsliy- rotating  tabieK.     Sei^  Reducino  ;  Descl- 

Cal'd-um.  Equivalent,  20  ;  symbol,  Ca.  ;  spe- 
cific gravity,  1.578  ;  melts  at  442°  F.  It  ia  a  ligbt- 
yeltow  metal.  Tlie  carbonate  of  lime  occurs  in  na- 
'~  the  formsof  limestone,  chnik,  and  marble.  The 


WtUKC.    The  calcining  or  roasting  fiimace. 

CHl-Olnlng  -  fnr'naoe.     A  large   reverberatory 

famace,  having  ■  fire  at  one  end,  two  chimneys  at 

opposite  comers,  four  doors  at  which  the  ojienitinn  is 

•nerved,  the  rabblu  introduced,  and  the  material 

*'*  '        n,  and  hoppers  above  by  which  the  ore  is  in- 


ng-KOB. 


ind  pottery, 
sulphate  of  11 


nor 


Dccnrs  naturally 
,   When  ground, 
1  pla-'ter-of-paris,  used  for 

a  bleaching 


t  long  and  23  feet  wide,  the 
vaalted  ceiling  descending  towards  the  flues.  The  fire 
is  bailt  npon  acotus,  which  are  piled  Upon  the  grate- 
ban. 

The  effect  of  the  roasting  is  to  reduce  the  sulphu- 
nt^  the  sulphur  uniting  with  oxygen  and  pa.v<ing 
olT  in  a  gaiwous  condition.  Arsenic,  if  present,  is 
abo  mblinted  and  carried  off.  The  proiluct  is  in  a 
condition  for  smelting. 


The  sulphate 
in  the  form  of  alabas 
it  fonns   the  well-ki 
molding,  statuary,  and  for 

The  chloride  of  lime  is  well  knoi 
and  disinfecting  agent. 

Cal'cd-mn-llght.  The  Drummond  or  oxrhydro- 
gen  light,  in  which  streams  of  oxygen  and  hydrogen 
are  directed  and  intinmed  upon  a  ImII  of  lime  whose 
incandescence  gives  a  very  vivid  and  biilliajil  light. 

See  D RU HMO ND- LIGHT. 

Cal'cu-la'tliig-rma.chine'.  The  abacus  is  the 
simplest  forni  of  calculating-machine.     See  Abaccs. 

A  number  of  these  are  considered  under  Arith- 
OMETER  (which  see). 

Pascal,  when  19  years  of  agp  (165(1).  invented  one 
which  forms  the  liasis  of  moat  of  tUc>  c'alculati ng- ma- 
chines and  registers  of  the  present  day.  It  consists 
of  a  train  of  wheels  numbered  0  to  9,  and  gearing 
into  each  other  no  as  respectively  to  repn-sent  units, 
tene,  hundreds,  etc.     It  is  the  usual  registering-de- 

Babbage  commenced  one  at  the  expense  of  the  Eng- 
lish government,  in  1821,  and  worked  upon  it  till 
1833,  when  work  u[)on  it  was  siispendeil,  after  an 
outlav  of  ,£15,000.  The  i>ortion  completed  is  in 
the  library  of  the  King's  College,  London. 

This  renowned  but  unfinished  machine  works  np- 
on a  peculiar  arithmetical  urinciple.  The  differences 
between  numbers  in  n  table  are  the  elements  out  of 
which  Mr.  Babbsge  constructs  the  table  itsi-lf.  and 
on  this  account  he  called  his  a  Hi ffirrnce- Engine. 
For  instance,  in  a  table  of  square  numWm,  1.  4,  9, 
16,  25.  36,  etc..  the  difference  between  the  first  and 
second  is  3  ;  between  the  second  and  third,  5  ;  and 
so  we  get  a  series,  3,  5,  7.  9,  11,  etc.     Agoiii,  this 
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fM'ricii  of  Knt  (litTrn'iict'A,  if  vi<'W(>d  in  a  niniiUr  man- 
ner, jin'MaitN  nn  witli  anotlitr  an<l  rfinarkablc  wrieis 
2,  2,  2,  fU*.  It  is  fuuml  tiiat  ulmuHt  all  numerical 
tA)>I«'-s  when  thu.H  iinaiy.sed  into  Kucivssive  onlrni 
of  (liiri'reii«*«>.<s  i*n<l  at  lait  in  a  very  siinple  si'rie.s 
roniitituting  the  niateriaU  —  tli«'  atomic  t*lcm*>nt}«, 
M)  to  H|Mnik  —  wliirh,  by  aiMition,  will  |in>tliice 
all  the  tiumlien  ntiuircvl  in  tin*  tahk*.  Tlu*  prucettn 
of  atUlition  li(*4  at  tlif  niut  of  the  whole  nM;thod. 

Il«iw  to  a<n*ompluh  thiii  by  nH-chanism  waji  the 
mieAtion  which  Mr.  Kabbttf^e  umlertook  to  solve. 
The  tiriit  term  t»f  the  table  ami  the  ftfHt  tenn  of  eiich 
onler  of  differenceH  bein^  k^^'**'*!  ^^^^  whole  table  can 
lie  const nictiil  fmm  thoMt>  elcinentrt  ;  ami  diaU  weiv 
mmle  to  iiiilicate  thes«*  iiiinilxTM.  There  are  rows  of 
iIihIm  to  re|in*M'nt  the  inicceiuiive  onlent  of  ditferences, 
and  n>WH  to  reprt^'Ut  the  Hm*cef(!ii%'e  di^ta  in  a  num- 
lier  ;  and  by  an  extrunnlinary  aiiM'mblagi?  of  mechan- 
iMii,  the  wlu^elii  to  which  the«  diaU  are  attached  act 
it|Nm  eA<'h  other  in  an  order,  detemiinetl  by  the 
original  adjustment.  Ka^'h  dial  liaa  on  itJi  eil|{e.s 
the  Net  of  dipU  from  0  to  \f.  There  are  axeit  u^ion 
which  the  diaU  r«*volve  ;  teeth  to  the  wh<*eU  liehind 
the  dials  ;  UdtJt  which  act  on  or  into  these  ttrth  ; 
wetl>:eA  to  withdraw  the  liolts  ;  and  idiouldert  which 
rt>>;ul.-\te  the  action  of  the  Utlu  on  the  teeth-wheeU  : 
all  thiM  <loteriniiieH  the  pnM'esa  of  aildition. 

When  it  ia  understood  that  the  skillful  Dr.  Lanl- 
ner  tH*cu[»ied  t went v- live  ^lagea  in  the  Kdiuburuh  Ke- 
view  in  ^lartially  tlesiTibinx  the  complex  ac'tion  of 
the  machine,  and  pive  up  nther  features  as  hoiieli^NH 
without  a  mass  of  illustriitive  ilia;;rams  w*e  khall  Ui 
|ianlonc<l  for  not  occupyin>{  &[uce  by  attempting  far- 
ther  description. 

liariiera  Ma^C'i'i"***  Vol.  XXX.  pp.  34-39,  gives 
Home  account  of  it,  accomiMuictl  by  a  cut. 

<i.  and  K.  S«*heutz,  Sweilihh  enxinet^rH,  constructed 
a  workin;^  machine,  l.H:t7  -  43,  after  Htudying  tliu 
liiibUi^e  machine  ;  it  w<m  bn>ught  to  Kn^Linti  in 
ls:>4.  It  is  Mtatrd  to  h.ivc  liern  bought  for  jCIOUO 
ft»r  the  Ihitlley  i)l>vrva!ory,  Alliany,  N.  Y. 

Tlie  .Me^Nni.  Sclicut/  Uavv  nincc  complet«tl  one  for 
the  Uiitish  Ki*^'*'rum«-ut,  which  Wius  HulMsei(uently 
enijiloye^l  in  lalculiitiug  a  l.irge  volume  of  life-tal)h'«, 
which  the  authonties  at  .""Mimfrsi't  Houm*  declare 
never  would  li.ive  iHfii  undertaken  had  not  thia  ma- 
t  bine  U'i>n  in  t'\i<ten«'e. 

Cal'cu-lating  and  Meas'or-ing  Zn'stru- 
meuta.     Stv  under  the  fullowuig  heada  :  — 


AUit'Us. 

.\ildim;-m.-u'hine. 

.Vdilnv'iMhg- machine. 

Alniu«*anter-Ntalf. 

Anil»uln(or. 

Angular  in.strument.s. 

Am^w. 

A t wtHxl'  H  machine. 

Authometer. 

Riik-statr. 

Rilancc. 

Ilallot-liox. 

lUtti-r-leVfl. 

lU-iich-markH. 

|lcvi'I-s<|uaiv. 

I{«»ning. 

llow. 

BuH'tt". 

dlcubiting-machine. 

r.ili|H'r-rulr. 

<'.di|i»TN, 

Chaiii-iiiclitiniiM'ter 

riuiiMilenntor. 

C  ir».  jiuvi-ntor. 


C'oin-aasorter. 

i\iin-weii;hing  machine. 

Couiitaniteiir. 

Contonnator. 

Counter. 

Counter-scales. 

Crosa. 

Ci-oss- staff. 

Danish  lialance. 

I>.itum-Iine. 

Declinator. 

l>elineati>r. 

l>emi-cinle. 

DiMidnimeter. 

Diviilrrs. 

Dividing-engine. 

I>iiti-liin. 

Dumpy-level. 

Dynanitimetcr. 

Klf  tmnirter. 

Klei'trii -lialanco. 

F.in'-U»\. 

Fart'.  I  -giait^r. 

Faucet.  Meaauring 


!  Forv-stalf. 

F^unnel.  Meuuring 

(iage. 

(f  aging-rod. 
,  <  I arment- measurer. 

(i  as- meter. 
,  Gaa- register. 
•  (.lemui'tric  S({liarv. 
!  Cirading-imitniment. 

Graduated  glaim. 

(train  •meaaurer. 

<i  rain -If -ales. 
,  (iiuin- tester. 
I  (iun-jienduluDi. 
!  (tunter's  chain. 

(>unter*H  acale. 

Hydrostatic  balance. 

Hygnmiethc  balauos. 

Indicator. 

Jairob's  staff. 

Laliel. 

l^etter-lialanre. 

Li'vel  (varieties,  hcc  Lev- 
el). 

I^'Veling-stafT. 

Libella. 

Limb. 

Linen-i>roYer. 

Litrawvter. 

Luin  ber-meamirer. 
Map-U4'asurer. 
Meter  (varieties,  see  Me- 
ter). 
Metrograph. 
Metronome. 
MicrrHiieter. 
.Miter-M|uare. 
Multiplying-machine. 
Napier'h  bones. 
N  ectl  le- uistrument. 
Nonius. 

N  um  beri  ng- machine. 
X  um  U'ri  ng-i»taiup. 
( )bject-Mtair. 
Octant. 
<  Klometer. 
(>I»tical  iM|UArc. 
Outkefpvr. 
I  *agi  ng- machine. 
Petlometer. 
Perambulator. 
IMane-table. 
rianimeter. 


Plotting 

Plumb. 

PrisniAtio 

Quadrmat. 

guadimt. 

KeciiiUoglc. 

Reidater. 

ScSeT 

Hcalcs. 


way  meuoivr. 
Hector. 
Semicirck. 
Sextaut. 
Shutlle- 
iSliding 
8|Mfctlic-|{nivity 

tua. 
Speed- indicator. 
8|iliereoaietar. 
Spring-balaaoa. 
Sftuare. 
Stailiuni. 
Station- pointer. 
Steelyard. 
8ttTronict«r. 
Kur^'eyii^-croH. 
Hurvryiiig-clHUB. 
Survcying-oiM|H«L 
Surveying-inatnuM 
Swan-i«n. 
Tally. 

Tangrnt-aealfi. 
Tapg-measnrr. 
Testing-nachiac 
TheoiloUto. 
Time-table. 
Tourists*  indicator. 
TranaiL 
Timverw-boaid. 
Triaiigular-atvlff. 
TriiaML  Hurwjor'a 
Tron. 
T-M|uare. 
Univerml  aquaia. 
Vernier. 

Veniier-com|iaaa. 
Vemier-tranBit. 
Volrettc 
Way-wiser. 
Weatber-^laaa. 
Wfigh-bndgs. 
Weighing 
Weighing- 


See  also  speeific  indexes  under  MsrSB; 
C.AtsE  :  (iuAMi  ;   Level;   IsDiCAToa; 

1KU  ;    KKtilhTKll. 

Cal'ou-la'tor.    A  machine,  in  tka 
oiTery,   inventetl  by   Feq(U8on,   for 
motion  of  the  heavenly  bodies. 

Cal'ou-li  In'atru-manta.  {SuwfieaL} 
comprise  instnimenta  for  mnoving  atony 
in  the  human  bladtler ;  for  cniahmg  tli~ 
.dlow  them  to  |iaHS  through  the  anma  ^ 
charge*  1  by  the  natuml  How  gf  urine  ;  for 
and  withdrawing  them,  and  for  MaU  _ 
into  the  bladtler.  See  LlTHOKTailTSB ;  I  IIBIIMl 
l.irH(iT(».MY  FoilCF.PS ;  LlTHUTOMY  KjUfB;  U- 
IIKIIOMV  SrAKK,  etc. 

Cale-baa'aer-iaL  (Fr.)    A  BeVpan  ■inhijaf  i» 
NH'ltiug  iron  in  a  Mirt  of  uiipola  ftimane 
Ca-leche'.  AMiulllioudedvarriageaalnm! 
Cal'en-dar-olook.    (.>uc  which  ii  " 
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CALENDAR-CLOCK. 


I  the  minute  and  hour  of  the  day,  the  day  of 
t  and  month,  —  sometimea  the  year  also, 
I  phtww  of  the  moon,  etc 
jomuk  calendar  is  said  to  have  heen  intro- 
f  Bomolua,  738  B.  c,  who  divided  the  year 
,  months,  comprising  804  days ;  fifty  days 
I  the  lanar  year,  and  61  days  less  than  the 
ir.  Its  commencement,  therefore,  did  not 
od  with  any  fixed  season.  Noma  Pom- 
bey  tell  us,  718  B.  c,  corrected  it  by  adding 
itha,  and  made  it  commence  at  the  winter 

Julius  Coisar,  46  B.  c,  sent  for  Sosigenes 
indria,  who  again  corrected  it,  making  the 

days,  6  hours,  every  fourth  year  being  leap- 
his  IB  denominated  the  Julian  style,  and  pre- 
)i\exally  throughout  the  Roman  world.  Julius 
le  first  day  of  the  reformed  year  begin  with 

of  the  new  moon  following  the  solstice, 
ay  thus  became  the  first  of  January, 
fear  of  the  change  was  called  the  year  of 
n«  owing  to  its  containing  445  days.  The 
1^  off  their  lunar  montns,  and  their  in- 
ons  of  45  days  every  fourth  year ;  the 
oa  changed  their  thot^  or  first  day  of  their 
lieh  changed  from  one  season  to  another  ; 

Hebrews  did  the  like.  It  was  generally 
for  a  time  in  thoae  portions  of  the  three  con- 
iominated  by  the  Romans. 
works  changes,  but  changes  in  the  modes  of 
Dg  time  are  resented  innovations.  The  ver- 
matnmnal  equinoxes,  the  summer  and  winter 
,  each  formed  the  commencement  periods  for 
sorer  laige  areas  of  country  at  vanous  times. 
forroity  of  the  Roman  system  was  lost  when 
indoned  their  provinces,  but  as  the  intelleot- 
er  still  remained  in  the  South  the  nations 
.▼e  in  their  adherence.  By  an  edict  of  Charles 
1564,  the  beginning  of  the  year  was  ordered 
ice^  at  January  the  first.  The  change  was 
le  in  England  till  a  much  later  (H^rioil,  and 
om  invariable  even  now  in  that  countr}'. 
le  time  of  Po|ie  Gregoi^  XI II.,  a.  i>.  1582, 
ndar  had  become  defective  to  the  amount  of 
ire  days,  the  vernal  equinox  falling  on  the 
itead  of  the  21st  of  March.  This  was  owing 
act  that  the  solar  year  is  865  days,  5  hours, 

minutes  nearly,  instead  of  865  days,  6 
IS  defined  by  the  Julian  system.  To  com- 
for  the  error,  Gregory  ordained,  by  a  brief 
October  5,  that  the  current  year  (1582) 
have  only  855  days  ;  October  5  became 
'  16.  To  obviate  further  irregularities,  it 
tennined  that  a  year  beginning  a  century 
not  be  bissextile,  with  the  exception  of  that 
ng  each  fourth  century.  Thus  the  years 
a  1800  were  not  bissextile,  nor  will  1900  be, 
I  year  2,000  will  be  a  leap-year.  In  this 
three  days  are  retrenched  in  400  years,  be- 
he  lapse  of  11  minutes  10.3  seconds  makes 
m  in  about  that  period. 
iVotestant  States  of  Germany  adopted  the 
tyle  at  various  times  from  1700  to  1774. 
Iritain  adopted  the  New  Style  by  act  of  Par- 
,  September,  1752 ;  the  3<l  of  the  month 
died  the  14th.  In  one  of  Hogarth's  pictures, 
Election,"  a  drunken  bummer  holds  erect  a 
with  the  inscription,  *'  Give  us  our  Eleven 

He  is  sitting  all  in  a  heap  upon  the  ground, 
Qg  against  the  loss  of  time  while  H(|uander- 
present.  In  some  of  the  English  mining-dis- 
me  year  is  yet  divided  into  13  **  mining 
."  Contracts  are  thus  made,  and  wages  ]>aid  ; 
tie  advantage  of  causing  tlie  mouth  and  the 
terminate  on  the  same  dav. 


The  Greek  Church  have  not  adopted  the  Gregorian 
innovation,  as  they  consider  it,  and  still  use  what  we 
call  0.  S.  (old  style).  The  Jews  have  their  own 
new  year  ;  so  have  the  Turks  ;  the  Chinese  celebrate 
their  new  year  by  making  a  dreadful  din. 

The  Russians  yet  adhere  to  the  Julian  style,  so 
that  in  writing  to   Russia   it  is  necessary  to   date 

thus,  for  instance,  —  March,   or  -i,  fS^  1°    ^    or 
28  December,  1872         f^'  ,       '   ucioDer 

-T-rj T^s^i  R8  the  case  may  be. 

9  January,  1873  *  •' 

The  English  civil  year,  from  the  14th  century 
till  the  adoption  of  the  New  Style  of  Gregory  Xlll. 
in  1752,  commenced  on  Lady-day,  the  day  of  the 
Annunciation  of  the  B.  V.  M.,  March  25  ;  the  half- 
year  was  at  Michaelmas,  the  Feast  of  St.  Michael, 
September  29.  Leases  are  yet  drawn  in  England, 
occupation  and  rent  being  calculated  with  reference 
to  these  recurring  festivals.  The  Old  Style  is  still 
retained  in  the  English  Treasury,  so  that  the  Christ- 
mas dividends  are  not  considered  due  till  Twelfth- 
day,  the  midsummer  till  July  5,  and  so  on. 
The  usage  of  the  commencement  of  the  year  at  March 
25  is  still  retained,  so  the  first  dav  of  the  finan- 
cial year  is  Lady-day  of  the  Old  Style,  that  is,  new 
Lady-day  Marcli  25,  +  the  11  days  removed  by  act 
of  Parliament  1752,  =  April  6  ;  thus  cmbocfying 
both  the  ancient  practice's,  namely,  the  com- 
mencement of  the  year  at  about  the  vernal  equinox 
and  the  old  Julian  style,  which  had  lost  11  days  in 
1798  years. 

The  Mexicans  had  a  year  of  360  days  and  5  sup- 
plementary days.  They  divided  it  into  18  months 
of  20  days  each,  and  had  a  leap-year.  Their  year 
commenced  at  the  vernal  eipiinox. 

The  Peruvian  year  began  with  the  winter  solstice. 

The  Jewish  civil  year  is  12 
lunar  months  =  355  days. 
Their  ecclesiastical  year  t>e- 
gins  at  the  venial  equinox, 
about  March  22.  The  civil 
year  5634  A.  M.  begins  Sep- 
tember 23,  1873,  and  ends 
September  11,  1874. 

The  Mohammedan  year  is 
12  lunar  months  =  355 
days ;  the  year  1290  A.  H. 
(Anno  llegirse)  commencing 
March  1,  1873,  and  ending 
February  17,  1874. 

The  Chinese  new  year 
commences  at  midnight  on 
the  recurrence  of  the  new 
moon  which  falls  nearest  to 
the  point  when  the  sun  is 
in  the  15"  of  A((uarius  ;  say, 
the  nearest  new  moon  to  the 
5th  of  Febniary. 

The  first  day  of  the  new 
year  of  the  Fi^ench  revolu- 
tionary period  was  Septem- 
ber 22,  1792  ;  their  year  consisted  of  12  months  of 
30  days  each,  with  five  sacred  (!)  days  at  the  end, 
dedicated  to  Virtue,  Genius,  l^bor,  Opinion,  and 
Rt»ward  ( ! !).  The  bissextile  day  each  fourth  year  was 
devoted  to  the  renewal  of  the  oath  of  liberty. 

The  appearance  of  the  calendar-(^lo<^k  is  familiar, 
the  names  of  the  days  and  months  app<'aring  at  slits 
in  the  dial  or  case  ;  or  else  indicated  ny  })ointers  on 
a  number  or  lettered  dial  or  dials.  The  illustration 
shows  one  of  the  first-mentioned  kind,  in  which  the 
names  of  the  days  of  the  week  an<l  months  of  the 
year  are  inscrilKHi  on  two  nn'olving  drums,  and  pre- 
sented consecutively  at  slits  in  the  front  of  the 
case,  —  removed,  in  the  example,  to  expose  the  works. 
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CALKS  DERINO.  4! 

Cal'en-der^iiB.  Tht-  aerirt  of  opcrationii,  dit- 
fcrinii  aucurditiK  Ut  tlie  guoiU,  of  ittntiglittniiif;, 
tUiDjiilig,  i>mi8MiR,  Blretvliiiig,  abin^hmg,  diyilig. 
(■nilinsHiiig,  Btiil  watering  woven  guodH ;  including 
thft  varinus  pnxawBi'^  inti^rvcning  Iwtwern  the 
bleacliing  nr  dyi'iiig  and  tliu  iNU'kiiig  tor  mnrket. 

The  raliric  U  nnt  insiril  ov<t  a  w>t«r-viHt«m, 
ki'iJt  miixUtitly  full,  by  which  it  is  wettni,  pre- 
(laiiitory  to  being  drawn  through  H  t«ir  of  rollen,  by 
whii-h  it  JB  imKially  Amouthv<l.  It  is  alao  jnillvil 
out  (iTMtdthwisi-,  snd  the  edgva  knocked  aguiiJit  a 
iinuutlk  bralin^-Htovk. 

It  is  now  reuily  to  go  through  the  vumglt,  which 
conflicts  of  ft  iiumljtr  of  roileni,  adjuatabio  to  anv 
diiiml  prenHurc,  so  as  to  remove  any  creases  which 
may  remain.  For  tliis  purpose,  the  bottom  rollers 
are  BHmrtimps  groovtil,  the  grvovcii  sjireading  out- 
wanlly  from  tlw  center  on  either  side.  Above  these 
aru  three  xmnoth  rollers,  two  of  wood  and  one  of 
brass,  wliiuh  eiiualize  the  surface  and  stretch  the 
elotli. 

The  starching  is  effectM  by  drawing  the  cloth 
un<ler  a  rulliT,  wliiith  di|i«  into  a  trough  of  Hour- 
•tari'h,  femieiited,  iireviuuB  to  lioiliiig,  to  deprive  it 
«f  gluten.  Suprrflilons  stanch  in  n^nioved  by  olhiT 
rollrm,  tietwrrn  wliiirh  the  vlolh  paaseH,  and  falls 
back  into  the  trough. 

The  stnlf  is  now  dried,  by  passing  it  over  heated 
cylinders  of  tinned  iron  or  copiier  in  the  case  of 
heavy  giviilii,  while  niuclins  are  merely  iitretch<-d  on 
frainrs  in  a  wanu  room.  What  is  cnlled  piilnU  fininh 
may  be  given  it  by  working  the  two  lung  sides  of 
the  fnuue  Iwckwanls  and  forwaixls  in  opjioBite  di- 
rections, giving  the  mnilin  a  diagonal  motion,  which 
is  continaeil  until  it  is  ijuite  dry.  This  removes  the 
hanh  and  stitf  apjiearance  cauneil  by  the  HlAn:h. 

The  iiroeesa  of  giving  the  glosf^y  surtace-linish 
distinctively    known   as   ciilrniTering   is   described 
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passing  between  rolteis,  on«  of  which  mom  iIobt 

than  the  other,  so  thnt  a  rnbbiitg  action  is  olitiiird. 

Thi'  [nachine  was  introduced  Into  KngUnd  ht  tb 

Huguenots  about  1085.  on  the  rrvocation  of  thr  ^K 

This  edict  was  granted  to  the  hot- 


skill  with  then 

The  fabric  ia  lint  damped  by  puniiig  it  tlmlj 
over  the  damping  m  digging  tnaekinr,  eonlaininK  t 
circular  brush,  the  points  of  whii-h,  ai  Ihey  n\irih 
revolve,  just  touch  the  surTacc  of  the  water  aivt  Aui 


By  means  of  a  weighted  lever,  or  hw  ncrrwi  on  we 
of  the  calendering-maijhine,  any  re<|UiTvd  annuot  of 
pressure  may  be  apf>lied  to  the  fabric  ;  a  very  giril 
[iressure,  by  flattening  the  thmd^  given  a  sninntk 
and  silky  surface.  Hy  passing  two  folds  brtwm 
the  rollers  at  the  same  time,  the  threads  of  ewl 
ed  appearxnce  on  theol 
proiineed  hj-  pasning  the  g 
very  lianip  slate  through  plain  or  indmlrj 
rollers  ;  sometinir!!  a  alight  lateral  motion  ia  ffrtv  \L 

The  rollers  are  heated,  when  iw{Dired,  hy  iiuntii| 
a  red-hot  cylinder  into  them, 

CKll.bw.  1.  The  borenfalir*-arm  orgnn,  oTthr 
weight  of  the  ball  which  tills  it  to  its  capacity, 
allowing  for  trindnfft. 

Sometimes  applied  to  steam  cylinden  and  panp. 

It  finds  three  different  modes  of  expresaion  :  — 

a.  The  diameter  in  inches ;  ■■,  S-inch  gun.  It- 
inch  cylinder,  etc, 

b.  In  the  weight  of  the  aolid,  ronnd  shot  adaptid 
thereto  ;  as.  B-poimder,  12-pounder  gun. 

e.  In  the  hundredths  of  an  inch  eipmied  den- 
mally  ;  as,  carbinca  and  riHea  of  .44,  .50,  .5S  inch 

1.  {Hnrohtfjf.)  tL  TheplateonwhichtheairaBie- 
ment  of  the  pieces  of  a  clock  ia  traced.   The  pMtc»> 

b.  The  space  between  two  plates  of  a  watfK 
whieh  delennini-H  the  fhtnesa  of  the  mnvrmenL 

Cal'i-bmt-com'pmam.  A  form  of  caIiperaada|Md 
to  n>easure  the  sizes  of  bores.    See  Calipbiu. 

Anothirr  kind  ia  used  fur  measuring  ahol  and 
shell.      S-e  SiiKt.L-OAQR. 

Cal't-bw-^ale.  A  gunner's  calipers  ;  baTtai 
determine  the  weight  of  B  ball  fron  iU 


c-wai.  Iiy  wliiih  M.iib.-.l  or  dy.il  .-.mon  and  linen 
giKids  an'  Htn'ti-h>il,  slnn'hiil,  glivweil,  and  ]>reii»ed, 
vet  the  cuti-Hib-ring-tmifhiiif  lirujier  Is  a  machine 
iietwiTn  whoM'  liNuled  Tollers  the  elutli  is  {iwmnI  to 
give  it  the  finish  and  luster  dcKiivd. 

Chith  which  WHS  formerly  iiilimdereil  b.  .„ ^  

ing  with   a  amooth   flint-stone,  is  now  glazed   by  |  bark,  leaics,  skint,  or 


Cal'l-co-DTiDtflnc.  A  mode  <^  impiTMinf  Ig- 
uml  designs  ui>on  cloth  ;  the  term  also  indudJRf 
modes  and  processes  not  strictly  HKchanieaL 

(.'atii-o  is  printed  cotton  cloth.  In  Eui^aiid,  nch 
are  calliil  prinU;  BoHea  binng  the  plain  white  oottn 
cloth,  bleached  or  onbleached. 

The  name  ealico  is  derived  from  (^alicat.  •  sn- 
port  of  llalnhar,  i-isited  by  Vaaeo  de  Gams  la  IIM^ 
and  iifterwanlM  the  princi|ial  seat  of  the  PnTtngiine 
tuwer  in  India,  ('alico  was  brought  from  Indti  to 
Kngland  in  1H»1. 

Whenr  the  art  nrijrinrted,  jt  CMlDot  be  waA  to  Ic 

usrh'SN  til  inc)uiiv  ;  for,  thon^h  the  poaitJTe  aionr 

'■  ■-■ *   ipls-ar,   the  ini|uirv  leads   in  i** — "' — 


or  to  regions  whieh  we  tread  ^aia  w 
enthuaiaani. 

The  <'hineiH  hare  used  printing- blocks  team  tmt 

.  immemorial.      I'rinting  on  doth  piwrded  ptiBti*g 

I  un  i>a|>er,but  it  isnnot  now  be  determined  bnw  hig 

""  -  'liineae  applied  the  art  to  printil(  M 
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The  DAtiTcs  of  India  were  far  in  advance  of  all 
otiuar  peo|>le,  both  in  the  variety  of  their  styles  and 
the  excellence  of  their  execution.  They  used  wax 
nmresui;  used  mordarUs  of  different  kinds,  so  as 
to  produce  different  colors  by  boiling  the  cloth  in  a 
eolation  of  one.  color.  They  also  had  the  bandaniw. 
ityle,  in  which  spots  are  left  white  by  topical  press- 
ore  on  the  parts,  preventing  the  access  of  the  dye. 

Of  the  r^iH  style,  the  pallampoor  may  be  cited. 
In  this,  the  pattern  was  painted  in  wax  uj)on  the 
doth,  which  was  then  dyed.  (See  Palla.mpoor.) 
Of  the  mordant  style  we  have  an  excellent  account 
in  Pliny  (d.  A.  d.  79)  :  — 

'*  Robes  and  white  veils  are  painted  in  Egypt  in  a 
wonderful  wa^ ;  they  are  first  imbrued,  not  with 
dfes,  but  with  dye-absorbing  drugs,  by  which, 
taon^  they  seem  to  be  unaltered,  yet,  when  im- 
nened  for  a  little  while  in  a  caldron  of  the  boiling 
dye-liquor,  they  are  found  to  become  painted.  Yet, 
m  there  is  only  one  color  in  the  caldron,  it  is  mar- 
velloos  to  see  many  colors  imparted  to  the  robe,  in 
eonaequence  of  the  influence  of  the  excipient  drug. 
Kor  can  the  dye  be  washed  out.  A  caldron,  which 
would  of  itself  merely  confuse  the  colors  of  cloths 
previously  dyed,  is  thus  madQ  to  impart  several  col- 
ors from  a  single  dye-stuff,  painting  as  it  boils.'*  See 
MoRDAirr. 

It  will  be  noticed  that  Pliny  credits  the  Egyptians 
with  the  work  ;  this  may  be  true  as  to  the  goods  he 
MW,  but  it  is  also  quite  likely  that  the  goods  he  saw 
were  of  Hindooetanee  manufacture,  brought  to  the 
Ifediterrmnean  by  the  Arabians.  It  is  evident  that 
the  Egyptians  also  practiced  the  art,  but  it  was  up- 
on linen,  and  not  cotton,  the  peculiar  stuff  which 
Herodotiis  calls  tree-wool  and  rightly  ascribes  to  In- 
dia. (See  Cotton.)  In  the  latter  country,  the  cali- 
eo-printing,  whether  of  the  resutf,  or  mordant  styles, 
was  performed  by  hand,  and  was  rather  painting 
tiban  prinlinOf  as  to  the  mode  of  its  execution. 

Yari^gatcd  linen  cloths  of  Sidon  are  mentioned 
hf  Homer ;  and  Herodotus  speaks  of  the  garments 
01  the  inhabitants  of  the  CaocAsus  as  variegated  with 
%ares  dyed  by  infusions  of  leaves. 

Cortez  found  the  Mexicans  in  ])ossession  of  the 
art,  their  garments  of  cotton  being  adorned  with 
Dolly  Varden  figures  in  black,  blue,  red,  yellow,  and 
green. 

The  art  was  practiced  in  Asia  Minor  and  the  Le- 
vant long  before  its  introduction  into  Europe,  and 
even  then  it  came  in  at  the  soutliwest,  with  the 
Saiacens.  Abderahman  III.  founded  the  cotton, 
silk,  and  leather  manufactures  in  Sjiain,  about  a.  d. 
930.  He  also  devoted  great  attention  to  the  sugar- 
cane, rice,  and  the  mulberry.  This  ^re^it  Arabian 
people  also  taught  Europe  to  make  Chinese  paper  of 
pulped  fib(T. 

It  seems  a  pity  that  these  gentlemen  should  be 
wontevl  by  those  gloomy  tyrants,  the  Pedros  and 
Philips,  and  that  the  liberality  and  civilization  of 
Cordova  should  be  superseded  by  the  bigotry  of 
Dominic 

About  the  close  of  the  seventeenth  century,  Auc^- 
baig  became  famous  for  the  manufai^ture  of  its  print- 
ed cottons  and  linens.  About  the  same  time,  tnat  is, 
in  1696,  calico-printing  was  introduced  into  England 
from  France,  by  one  of  the  French  victims  of  t\ut 
revolution  of  the  Edict  of  Nantes.  lie  established 
works  on  the  Thames,  near  Richmond.  This  vil- 
lainous act  of  Louis  XIV.  inured  to  the  benefit  of 
other  nations,  especially  England,  who  gave  an  asy. 
lorn  to  many  industrious  artificers  and  artists. 
About  twenty-five  years  afterwards,  the  linen,  silk, 
and  woolen  manufacturers  obtained  a  law  against  the 
nse  of  printed  cotton  goods,  either  imported  or  home- 


made. This  was  relaxed  in  1730  to  this  extent,  that 
goods  with  linen  chain  and  cotton  filling  were  al- 
lowed to  be  printed,  paying  an  excise  duty  equal 
to  twelve  cents  jwr  square  yard.  In  1774  this  re- 
striction was  removed,  all  cotton  printed  goods  were 
allowed  to  be  made  ;  the  duty  was  reduced  to  six 
cents  per  stjuare  yard.  This  was  afterwards  increased 
to  seven  cents,  and  in  1831  was  abolished. 

The  history  of  the  fight  in  France  of  printed  cali- 
coes against  the  linen  and  woolen  manufacturers  is 
substantially  similar  to  that  just  recorded,  except 
that  the  government  of  France  resisted  the  mobs  in- 
stead of  becoming  subservient  to  them,  as  in  England. 
Thus  the  French  passed  through  the  ordeal  of  absurd 
sumptuary  legislation,  and  got  rid  of  the  incubus 
sooner  than  their  more  conservative  neighbors  north 
of  "  the  ChanneL" 

"Sir  Martin  Noell  told  us  the  dispute  between 
him,  as  farmer  of  the  additional  duty,  and  the  East 
India  Company,  whether  callico  be  linnen  or  no  ; 
which  he  says  it  is,  having  been  ever  esteemed  so  : 
they  say  it  is  made  of  cotton  woole,  and  grows  upon 
trees,  not  like  flax  and  hemp.  But  it  was  canied 
against  the  Company,  though  they  stand  out  agaiuht 
the  yerdict."  —  Pepys's  Diarg,  February  27,  1664.  • 

Coloring  substances  for  calico-i)rinting  ai-e  divided 
into  substantive  and  adjective.  The  form(;r  are  capa- 
ble of  producing  pennanent  dyes  of  themselves  ;  the 
latter  require  certain  intermediate  matters,  called 
mordants. 

The  commonest  mordants  are  the  acetate  of  iron, 
the  acetate  of  alumina,  and  some  solutions  of  tin. 

1.  Madder  or  chintz  style. 

The  parts  of  the  cloth  which  are  to  have  a  madder 
color  imparted  to  them  are  prinUnl  with  a  mordant. 
After  ageing^  that  is,  allowing  the  mordant  to  be- 
come firmly  attached  to  the  cloth,  the  superfluous 
mordant  is  washed  away  by  a  warm  mixture  of  cow- 
dung  and  water.  It  is  then  washed  and  vrinced  in  a 
weak  solution  of  alum  and  size.  It  is  then  drawn 
through  a  colored  solution,  and  this  becomes  fixed  in 
the  parts  where  the  mordant  has  been  applied.  The 
cloth  is  washed  in  soap  and  water,  bran  and  water, 
or  dilute  solution  of  chloride  of  lime,  which  removes 
the  dye  from  the  unmordanted  jwrtion  of  the  cloth. 
It  is  then  ready  for  rinsing,  dr}'ing,  starching,  cal- 
endering, and  folding. 

2.  Printing  by  steam. 

In  this  proceas  the  colors  printed  with  a  mordant 
are  fixed  by  steam  driven  through  the  cloth  and  act- 
ing upon  the  mordant.  After  drying  and  ageing,  the 
thickening  material  is  washed  out,  and  the  cloth  fin- 
ished in  tne  usual  manner  by  starching  and  calen- 
dering. 

3.  The  padding  or  pluquage  style. 

By  this  a  j»attern  may  be  produced  on  white  or 
colored  ground,  or  a  gix)und  may  be  formed  for  a  de- 
sign in  other  colors.  The  cloth  is  spread  with  a  col- 
ored paste,  dried,  and  then  prinU'd  with  another 
colored  solution  ;  a  chemical  reaction  takes  place 
where  the  colors  are  mingled,  forming  a  pattern  ujwn 
the  general  ground  of  the  fonner  color.  This  is  the 
style  referred  to  by  Pliny,  -r-  **  a  design  on  a  white 
ground  is  produced  by  ])rinting  with  one  solution 
and  wincing  in  the  other." 

4.  Thii  resist  or  reserve  style. 

The  white  cloth  is  printed  with  a  paste  which  re- 
sists the  action  of  color  when  the  cloth  is  jilaced  in 
the  vat.  The  cloth  is  then  dyed  in  the  piece,  and 
subsequent  washing  removes  the  dye  from  the  luiit 
protected  by  the  rejtist-patte. 

6.   The  discliarge  or  rungeant  stylf. 

The  dyed  or  mordanted  cloth  is  printed  with  a 
discharger,  which  renders  the  color,  where  it  is  ini- 


rAum-rurNTisa  4. 

]>n-unl,  coWleMonolublp.Mtkitit  maybewuhni 

«.  Thr  (Aiwi-Wu«  ilglf. 

Thin  ii  unlf  {inu^tiiTil  with  iniliao,  of  whirb  i-r- 
prtl  iba-lra  nwy  Iw  uMrUtnl  with  whit*.  The 
liliichnl  nliPO  in  iiriiiti-d  with  ■  roiiibinatioa  of  in- 
(litCii  uiil  iithrr  iDittiTiBl.t,  ^p-'l,  ami  imm-nnl  ■urm- 
■ivrly  in  thm-  mlutionii.  The  titrvt  in  tu  rauiir  t)ir 
durfaiv-inclifcii  to  |>rnnrali-  thr  cluth  and  lieconiF 
]>nH'i|iiUlnl  in  an  inmlublr  furm. 

T.   I'ai'toTinii  IT  nlrmgr  Msle- 

The  •tvF<l  ftiHKtiian-  timtnl  with  rhlorinr  or  chmmic 
avid  tn  iliw'liarip-  thr  nihm  at  the  J»|aiiul  [ilacea. 

H.   XfiirH'Oilor  priitliivf. 

The  oihnv  atr  pmluonl  by  ■  mixture  of  dye  ex- 
Inu'ta  anil  aolutiun  uf  tin,  calliil  by  the  dyrrx 
VVrto  .//.■-. 

S.  The  ba*4a»na  ityle,  in  whici)  ipot>  aie  left 
white  by  lojiii'al  pmaarv  on  the  patt^  prcTcntinft 
the  arreiyi  of  the  dye. 

Then  are  arvenil  mevhanical  mode*  of  printing 

a.  Wwiden  htocka  |irepainl  with  a  pattern  on  onr 
•iirfxv  inil  iHTwwl  down  on  the  eloth  by  hand. 

h.  Si'i-iTur  rarh  bhH-Vii  fixul  in  a  fimme  and 
wurknl  by  nuu'hinery. 

t.  The  (lalteni  rntcnved  on  a  flat  copper  platr, 
which  in  pniueil  iliiwn  ujMin  the  rloth. 

4.  The  palti'ni  ui  enKraTivl  on  a  mpper  eylinder, 
orer  the  !>urf«-e  iif  wlihh  the eloth  i» ma-le  to  tntvel. 
llv  a  ci>nd>ina(ii>n  of  ■■yltndeiH,  rariniu  colon  are 
laid  on  to  f'wm  ■  Tarioun-nihirei]  print. 

All  tin-  i'hni]ipr  printed  riittoni"  an-  now  printeil 
by  the  i-ylindrr  [ina-iw.  The  pKttem  in  engnTtil 
un  a  toiler  of  B-rt  Hteel,  about  three  ini'hm  long  and 
one  in  diameter,  nJleil  the  dir,  m  u  to  exactly 
oivupy  itn  I'xtiTnal  narfaiT  ;  thix  U  bardeneil  t^ 
bein^  heateil  In  redneiM  awl  nlillrrily  plunfced  in 
i-nl-l  waii'r.  Thr  il.iiif(n  in  tlu-n  transferred  by 
niiiin-i  of  a  mtilor}'  jirew.  froro  the  Hit  to  a  aimilar 
■mall  nilliT  in  a  aofl  state,  eallnl  the  niVt,  nro- 
diu'ini;  an  tni|>n-!M»ti  in  relief.  The  mitl  U  then 
hanleiieil  and  plaivil  in  a  luUiry  |irn«i  iniiirintinii 
the  pattern  on  the  cupiier  rifUnder  Xntn  W  to  40 
iu>'he«  loiif;  ami  frimi  4  tA  12  Inehra  wiile,  from 
whii'h  the  ealii'o  is  prinlrd  ;  the  impn'Mion  haa  Ut 
W  )e|aMteil  a  MllT^'i'-nl  nuiiilier  of  time*  to  cover  the 
Cue  "f  the  (iii>[><-r  i-yliiiili-r, ™n'  ln'ing  taken  to  make 
thr  junrtions  of  the  stnall   cylinder  accurately   tit 

For  ■■Dstlv  anil  drlii-ntr  |c>"iK  *urh  us  «hnwlii  and 
relvrls,  the'b1»'k  ii>.-th.>l  of  pniilitiK  in  still  aitheixil 

to.  tn  this  mrllii'l,  <ii<'li  color  hu  a  bloi-k  to  itwlf, 
on  which  *  ci-rtiiiii  {»rtion  of  the  [uttrni  is  cut  or 
eiDinvnl ;  thr  blocks  are  uwi]  sin|;ly  and  by 
hand,  each  printiun  aa  much  as  ita  xi/e  will  jiemiit. 
Where  the  whole  draiftn  is  but  a  ^■[>elilion  at  cme 
atiiall  pattem.lbewbiileMtrfai-eof  the  cloth  is  prinl- 
ei|  by  a  snccr<wii>ii  of  a|>)>lir-ii lions  of  the  xmne  two  or 
three  bliichs  ;  Iwt  whiTf  a  \ATff  kIwwI,  fur  example, 
di^<lav\  a  ilr->i)cii  vhir-h  is  not  nicn'lv  a  ri-i>rtilin^  of 
mull  bit-  of  ■ullTn,  (he  numhrr  ofblmkH  ollrn  he. 

bM>i{e  shaal  i\  nirntintieil  as  linvtnK  rii]iiir--'l  more 
th4n  five  huiidml  bl-s'ks  to  pnilm-e  the  entire  jsil- 
tiTn,  evcrj-  une  ti'prrM'ntiii|{  h  dilfrrent  pnrt  of  l\>-- 
•leri.-e.  either  in  ™loT  or  ]wttrm.  fnim  anv  of  thr 
ollii'n.  The  ({real  numlsr  of  the  bloki  in  sin-h  ■ 
cs-M-  is  )iriiii-i|ially  due  to  the  tiiieiims,  iiilriiAi'V.  and 
■  111'  non-reiH-IJIive  chanu-ter  of  Ihr  laitlcm,  snd  imt 
I-  its  ^ite.  unlikr  the  U'-l  Xr-nwr*  |«ttrni  of  )ti'- 
f--u*  Sln'H.  which  nipiiivil   lh.it  ihrrr  ^ntlmirn  ' 

^l M  «-:<lk  abn-ast  ti.  .■thi1-il  it.  I 

In  i)h-  r.i I icii- printing  marhine,  the  pattern  ii  en- 1 


cALico-FEiimira 


The  machine  illoitnted  b  adapted  tet«*Mrila» 
rullcn.     The  cloth  to  bi  pfintod  Ii  macmmpmtmh 

roller  r.  and  liuaea  bewMth  tha^aatil  nUw^* 
ceirinK  an  impreMton  fmn  neb  of  th*  nIhMfal 
lamra.  The  roller  a  rau  ia  JmumI  haai^  «4U 
■re  rrffulaleil  by  ■  art  warm  (  at  mtk  «<■'* 
uuoathitigruller  e,  actDBtot  bfttgt  aonr  <  Mk 
the  rlolh  SKainit  the  roller  a.  Th*  pattaMlM 
e  e  are  inki'd  by  the  aproBs//,  vUch  fmmmmHi 
rollrnti'i,  [he outside ■urfaoaa of  Aas|MM«~^ 
in  conlartwilh  thr  surfaces  of  tba  It"  -  - 

revolve  in  the  ink-tn>a|tha  A  k. 

After  rvceivin|[  the  imptnriotti  tan  AaaMM' 
1 1.  the  cloth  A  u  led  off  ts  ba  dM  ail 


Si-ss 


fohle 


^•Mk•^T«ql■ 


■le  Bnanitea  oanaammKJt  IMS  ^^ 

lips  into  a  tnw*  ttrntMam  ^  «■ 
r,  inii*4  m  a  iQeUA  Bfrif  Alit 
■l«t-r,  the«  eowlKMtatvMAi 


CALIDUCT. 
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CALIPER-SQUARE. 


le  to  tmyel  oyer  rollers  and  beams,  and  to 
itact  with  the  printin^-cy^linders  in  suo- 
ng  pressed  upon  each  in  its  passage,  and 
XNn  each  an  impression.  The  cylinders 
placed  in  reference  to  the  pattern,  and 
md  rate  of  the  cloth  is  so  r^B[ulated  that 
each  cylinder  in  exact  time  and  place  to 
I  color  in  proper  relation  to  each  other. 
I  ahowB  a  lorm  of  machine  in  which  the 
Qsented  serially  to  a  set  of  hexagonal 
ite  fiicets,  at  each  rotation  of  the  prism- 
tiTO  ^ir  color  from  cams  which  rotate 
apective  color-troughs.  Two  of  these 
soown,  but  more  may  be  applied  if  de- 
motion of  the  prism-reel  and  of  the  color- 
preamnged  that  the  salient  portion  of 
iTances  to  give  color  to  its  appropriate 
>  tlie  others  pass  by  uncolored.  1 0, 11, 1 2, 
r  printing-rolls,  which  may  be  auxiliary 
natic  oolorers.  A  is  the  main  cylinder 
iea  the  end  apron  on  which  the  cloth 
the  pay-oif  roller,  past  the  printing,  and 
«  dryer  or  ageing-loft, 
ot;  A  pipe  for  conveying  hot  water  or 
Ating  purposes. 

▼en  bjr  Cardinal  Polignac,  1713,  to  the 
in  which  air  was  heat^  by  the  ai^acent 
IB  which  the  air  passed  into  the  room. 
B  naed  by  the  ancient  Romans  (see  Ut- 
nd  in  the  Arab  palaces  of  Coraova,  in 
t  A.  D.  1000,  being  imbedded  in  the  walls, 
{ the  heat  of  the  hypoca^st  to  the  apart- 
Qter. 

An  alloy  of  lead  and  tin,  used  by  the 
I  lining  for  tea  canisters  and  boxes. 
m^    An  instrument,  jointed  like  a  pair 


Fig.  1029. 


Calipen, 

bat  with  arohed  legs,  and  adapted  for 
Uameter  of  convex  or  concave  bodies. 
to  have  been  invented  by  an  artificer  of 
in  1540.  This  will  not  do ;  the  cali- 
ichanical  thumb  and  finger,  a  device  of 
t  date,  and  is  shown  on  Roman  tombs. 

BSl*. 


a  is  a  how  calipers,  with  arc  and  tangent  screw. 

6,  a  calipers  whose  legs  aro  operated  by  a  worm- 
wheel  and  pinion. 

c  is  an  inside  and  outside  calipers  with  a  graduated 
arc  and  index -finger. 

c^  is  a  calipers  which  shows  by  the  index  and  arc 
at  the  joint  the  distension  of  the  points.  One  leg 
has  a  spring,  and  expands  as  the  calipers  is  passea 
over  the  work,  the  index  on  the  leg  showing  the 
amount  of  variation  from  the  true  size  to  which  the 
joints  have  been  set. 

e  is  a  spring  calipers. 

/,  a  common  form  of  calipers  with  arc. 

g,  inside  calipers.     A,  inside  and  outside  calipers. 

%  is  a  vernier  calipers,  for  inside  or  outside  meas- 
urements, which  reads  to  thousandths  of  inches. 
On  the  other  side  are  sixty- fourths  or  fiftieths  of  in- 
ches to  read  without  a  vernier.  The  description  of 
the  mode  of  using  this  instrument  is  well  worth  em- 
bodying here,  but  we  cannot  spare  room. 

y  is  a  spring  calipers  with  pivoted  operating  screw 
and  nut. 

A;  is  a  calipers  for  measuring  standing  or  cut  tim- 
ber ;  it  has  arms  about  thirteen  feet  long,  and  a 
brass  arc  on  which  are  figures  denoting  the  quarter- 
girth  in  feet  and  inches. 

Gunners'  calipers  are  for  measuring  the  bore  or 
caliber  of  guns  and  projectiles. 

A  scale  like  a  shding-rule  has  different  sets  of 
numbers  engraved  on  it,  to  exhibit  the  corresponding 
diameters  in  inches  and  weights  in  pounds. 

The  graduation  is  in  accordance  with  the  rule  that 
with  balls  of  the  same  metal  the  weights  of  the  balls 
are  as  the  cubes  of  their  diameters. 

Calipers  for  inspecting  hollow  projectiles  com- 
prise : — 

Those  for  measuring  the  thickness  of  metal  at  the 
bottom,  at  the  sides,  and  at  the  fuse-hole  reinforce. 

The  first  consists  of  a  semicircular  arm  having  a 
diametrical  sliding  index  ;  the  second,  of  a  simuar 
arm,  pivoted,  and  the  third  of  a  graduated  bar  with 
a  stationary  and  a  sliding  toe.     See  Shell-oaoe. 

Cal'l-per-aqoare.  A  square  having  a  graduated 
bar  and  adjustable  jaw  or  jaws.  The  example  is  a 
rule  carrying  two  cross-heads,  one  of  which  is  ad- 
justed slightly  by  a  nut,  the  other  being  movable 
along  the  rule.  The  cross-heads  on  one  side  are 
adapted  to  the  measurement  of  interior  diameters  or 
sizes,  and  on  the  other  side  to  the  measurement  of 
external  sizes.     See  also  t,  Fig.  1029. 

Fig.  1081. 
Fljf .  1030. 
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CALLAUD  BATTEBT. 


CU1-V0r.  Anolciromioriuind'Kiiii,  Aiiarqmibiu. 

Calk.    A  |>rtij«ctii>n  from  a  ahoi!  or  clog  wliii'h  r — "^ 

dig*  inl'i  thi'  iuH  or  frozvii  (^imil  tn  pmvent  ilip-  [         f 

jiing.     Tlie  wonl  is  iJliiil  lo  tli«  An|{lo-Sii»on  word  i          ' 


oukiBc-viM.  a 

biitU   with  a  ji*  u. 
tacbed,  actil^  ■•  t  lu 


I  of  a  dowi 
ly  turning  on 


iwanl 
irthe 


a  shoe  ;  or  Ihe  Latin  r 

In  >  homHline.  thi'  calk  it  cu» 
nrujrrtinn  from  ihv  lii'cl,  iiuulu    _, 
iron  of  the  hrel  ami  »har|>i'iiinK  it. 

The  calk  b  atUchtnl  to  a  bcwt  consists  of  a  nlate 
with  SI1UT8,  whii-h  pmjeot  a  little  Iwlow  the  heel. 

CaUt'lng.  I.  {Shipicri-jhling.)  The  proi^en  of 
fitliiift  llitt  srarns  belween  tlic  )>tBtikB  oF  vvsarlH,  and 
of  a)>rvailing  the  euda  of  the  trecnaiU,  l>y  driTing  in 

Oitkum  \a  maile  by  cuttinf;  ohi  rai«a  and  cables 
into  ahurt  lengths  called  junk,  and  picking  that  to 
pii-i'ea. 

The  Beam  a  openecl  by  a  rtnaiiTig-iroH,  driven  hy 
a  brrtlt,  ami  the  threads  of  oakum  drivea  in,  one  af. 
tiT  anotlwr,  by  a  co/ibJN^.iraH  and  balU.     It  13  far- 

therconipressedWaMuiXnnj-inm,  or Aorae-irim,  ln-ld        Calk-sh«rp'ra-«r.     A    device    for   ihaniniiDC 
by  one  man  and  driven  by  adotliur     This  is  called    horsesboc-calka.      In  the  examide,  thj-  ' 
hoTsiag-up.  clamiKd  to  the  shoe  by  meaiu  of  a  acre* 

It  is  then  pagtd  with  melted  pitch. 

The  calking  of  platen  in  iron  sliijis  ia  ncTfomied  n^  lOBE. 

by  two  men,  —  one  holilin^  a  chisi-I  or  calkinB-tooi, 
and  the  othiT  utrikliig  it  with  a  lianilwr,  miiking  a 
Rlixht  itiil,eiitution  along  the  scam.  The  effect  of 
this  ia  to  fori»  the  i^li>e  of  one  plat«  hard  against 
the  otlier,  and  thus  fill  iipaiiy  flight  cri' vice  lirtwni) 
the  nlates  which  the  rivets  have 
Fig.  10S2.  failed   to   close.     Seo    Calkiho- 


t»  gnwp  the  (hnf  vbilt 
the  calks  arc  iHignl  k 
the  hammer. 


2.  Tracing  mith  a  style  the  out- 
lines of  a  nrint  which  lies  on  a 
colored -chalk  |>n|>er  superimposed 
qii  a  white  sheet  of  {ia[Kr.  By 
this  means  a  chalk  outline  ia  im- 
parted to  the  lower  paper.  It  ia 
the  priuciple  of  tbe  manifold 
writer.      Also  written  oalqviiig. 

CHUc'lng-Bn'vlL  A  black, 
smith's  anvil  or  hardy,  adapted  for 
the  turning  over,  fonnine,  and 
abaq)eniii{;  of  hurvslioe -calks. 

Calk'iDg  -  ctala'eL  Calking- 
chisrls  for  closing  the  seatus  be- 
tweeii  iron  plates  are  made  of  dif- 
ferent aizes  and  forma.  The  an- 
nexed illustralion  is  aa  good  as  ■ 
siiecific  description.  It  shows 
chisels  in  side  and  front  views, 
and  also  the  op-ration. 
j9i     CmUc'lnc-l'ron.    A  CalkinO' 

-    -     y^   ClllsKl.((vblcha-c). 
=iSp3i£zzL.      Calk'tng-tonss.     An   imple- 

Oilkimt-Cltiult.      meiiC  for  siiartrning  the  calks  of 

hiirx'shiB-s.     In  the  example,  the 

set  scivw  0  is  set  so  t1i;>t  the  rear  of  the  calk  may 


^J 


)  the  frame,  aad  ii 
rvvw- 


iubh--fliiid    butter  , 
b^  Jean  Armand  Caflaud,  a  French  electridan ;  pn*- 


tnry  cutter   O  ia  adjiutable  oi 
o[ierated  by  a  crank  /. 

Colk-mrage.    A  swage  for 
forming  liopieshoe -calks.     That  r 
illustrated  has  the  die-piece  B  K 
insiTteii  into  a  metallic  block  A,  ^ 
so  that  it  may  be  reailily  n- 
moved  and  replaced  byanother. 
The  shank  sets  in  the  hardy* 
hole  oflhesnvil. 

CalL   A  boatswain's  whistle 

Col'Und     ~ 

lery,  inv 

L-alUud., 

modification  of  Daniell's. 

The  porous  cap  or  partitioo  is  diapcnaed  with,  ( 
single  cell  being  usi-d  ;  the  ■eparation  of  the  fluids 
being  effected  by  their  diffennce  in  speciSc  gnritr. 

In  the  cell  the  copper  or  —  element  ia  at  Ifce  bot- 
tom, while  the  zinc  or  +  element  it  nupeniti  in 
the  tijiper  half  of  the  cell,  which  it  then  filled  witk 
a  saturated  sutntion  of  inlphate  of  dne,  Svlplate 
of  chopper,  in  crystals,  is  then  gently  dropped  in,  Ul- 
ing  to  the  liotlnni.  where  it  dia»ilvea,  and  iiintitt. 
owing  to  it*  greater  K|K!Cific  gravilv. 

Iirthe  Callaiid  buttery,  there  are  tereral  modU- 
calious ;  namely.  — 

Hill's,  in  which  ■  vertieal  gUm-tabe,  opta  at 
both  ends,  is  introduced,  tta  lower  end  mti^fai  the 
copjier  solution,  its  upper  end  extrading  np  ta  Ibe 
top  of  the  cell.  Its  function  1*  tlkst  oT  a  fiinTIng 
n'servoir  for  the  cop~  — '-■'--  ■•  ... 
|>t;r  being  iutJ^uiw 


CALL-BEI.L. 


Pbdpa'a,  ia  which  the  chsngei  are  merely  mechan- 
fcil>  aiding  greater  mrfkce  to  the  elements,  and  au 
.padmgtlM  iiDc  by  a  central  npright  ana  from 
tbcee-vnwd  anjiport  reeling  —  ■—  -''  •' " 

lite  CslUnd  battery  has  m 


II(.1(SI. 


top  of  th< 
with  great  fai     , 
gone   into   extcniled 


It  of  t1 
simplicity,  cheap- 
ness, and  constancy. 
Cmll-bell.      A 

smuU  stationery  hand 
bell.  In  that  illus- 
trated a  veitival  plun- 
ger pasdi^a  through  the 
axis  of  the  belt,  and, 
bymeansofitaalotti-J 
plate,  vibrates  the 
clapper,  which  is  piv- 
oted beneath.  The 
blow  is  repeated  as 
the  plunger  is  again 
raised  by  the  spiral 
spring. 
Ckl-U'o-pO.    Calliope  (the  sweet-voiced)  was,  in 

tueient  mjtnotogy,  the  muse  who  presided  over  epie 

poetry,  or  poetry  in  genenJ. 
nie  iiutrument  represented  in  Fig.  103S  can,  how. 

erer,  hanlly  lay  claim  to  be  called  »uwe(-voiced.     It 
'«ur  steam- whistles  toned  to  pro- 


Si CALORIMETER. 

Ca-loi'lo-'an'gilie.  A  name  conTerred  by  EricMOD 
upon  his  hot-air  engine.      See  Air-enoinE. 

C«-loi'l-fwe.  A  French  heatinx-t^paratua.  in- 
vented by  Bonnemain,  of  I'sris,  1777,  in  which  an 
ascending  current  of   hot  water   pixiceeda   from  a 


ni.1088. 


Calvifin. 

Imiler,  and,  after  coursing  through  the  system  of 
heating-pipes  in  the  ranaus  stories  and  apartments, 
desceuds  again  to  the  boiler,  comparatively  cool. 

The  system  has  been  amplified,  hot-water  nms 
being  placed  in  the  various  aiarlinents  and  he«ted 
by  a  branch-pipe  from  the  main  artery,  the  cooled 
water  or  water  or  conden<<ation  flowing  to  the  venous 
system  of  descending  pijies,  which  reach  again  the 
heart  wlwnce  the  water  Howed, 

Watt  warmed  buildings  in  this  manner  in  I7S4. 

Cal'o-ilflca.  In  the  systematic  ctaasificatiou  of 
mechanical  snbjects,  those  devices  concerned  in 
heating,  liy  lire  directly  or  by  steam, 
I . ■■  »t  air  in  vessels  or  t>y  pipes 

Heating  and  cooking  stoves,  gmtes, 
nges,  and  fireplaces;  liot-air  fumacin. 
Hues,  and  ducts,  their  dampers,  valves, 
regnlators,  and  tiiermostats  ;  gas  stoves 
and  cooker?  ;  cooking- utensils,  and  the 
appliances  of  the  alwve.  See  list  under 
8TOVEH  ANi   '■ 


dtica  mnnca]  notes.  The  valves  by  which  steam  is 
admitted  to  the  whistles  are  operated  by  keys  ar- 
nnged  like  those  of  nn  organ. 

It  i*  Mmetimea  placed  on  the  upper  or  hurricane 
deck  of  iteambonts,  serving  lo  amuse  the  jutssengers 
tnd  ■stoDiih  the  natives  ou  shore. 


of  the  bmly  up  to  some  fixed  temi 
then  plunging  '■  '   '     ' 
temiiniiig  tlie 
iiig  dowu  to  32 


dry  ice,  and  sul>se<)uently  de- 
of  ice  which  it  welts  in  cool- 


CAmRIMOTOU. 
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CAMEL 


A  rwlrt  actiHlid  Ij^am 


The  \tody  whoM  specific  heat  if  to  be  determinetl,  |  The  cani  for  one  form  of  expuuida  gnr  if  *hi- 
ftftT  having  Imi'ii  wpi^heil  ami  hemti'«l  for  mnw  time  en^ii«'8  has  a  disk  of  cait-iroB  wImmb  pwlp^ny  b 
in  an  oil  or  wattT  luth.  i*i  p1a4'«h1  in  the  rentral  cut  in  stefw  so  as  to  sait  the  diffsRat  dq^Miif  «- 
com|iArtnH*nt  M.     A  liil  is  ijuicklv  |iUc«-«l  owr  it,    ]Ninsion. 

ami  i-oveml  with  {xMimled  i«-e.  wfiii.h  already  fills       Ca-nui'leiL    {Fine  ArtB,)    a  plutiwy  fa  > 
the  8urnmndin>(  vttiM'l  .(.     Over  this  another  lid  is    eoh>r.     A  moHochrome, 
|*lace<l  and  rnvep-d  with  u^.,  which  the  <iuter  con-        Cun-lMdl  ValTtt. 
centric  veMNel  ^  also  contains.     Finally- a  double  lid  :  on    tht;   axis    of   « 
•'overs  the  whole.     The  vewiel  M  Is  thin,  so  tliat  the    )«U-lever,  so  that,  as 
ice  in  A  is  <}uickly  »ie|te«l,  and,  flowing  out  by  the    the  float  rises  in  the 
Nto|M>iM'k,  is  coHnteii  and  weif^hed.     The  ice  in  if  is    cistern,  the  cam  shall 
but  little  atfected,  and  any  water  that  may  collect    press    against     thei 
passes  off  by  stt>|M*o<*k  E.  '  stem    of    the   ralve^ 

The  latent  heut  of  water  being  known,  the  snecific  and  close  it  against 
heat  of  the  suliKtance  may  Ite  reailily  calculate*]  fn^m  its  seat,  thus  sliut- 
the  i|uantity  of  water  which  has  been  mclteil  from  '  ting  off  the  supply 
the  U'*>  in  A.  \  when  a  given  level  baa  been  attained  in  the 

Hlai'k's  method  was  a  single  block  of  ire  in  which  '  tank,  or  boiler, 
a  cavity  was  maile  to  contain  the  heate<l  IsNly  <fver  '      Ciim-l>aT6»^    Cotton  dotha  made   in 
which  an  ii^e  cover  wa.H  laid.     After  a  time  the  su)>-    Ma^lras,  and  other  i>laces  in  India. 
stance  an<l  t^vity  were  wi|M*d  dr}'  with  a  cloth,  '      Cnm'ber.    1.  A  curvature  upward^  m  a  Mt 
the  Weight  of  the  water  of  hi|uefaction  determined,  ,  amidHhi|m,  a  bridge,  a  beam,  or  a  linteL 


It  is  given  for  — 

a.  Conferring  stability,  aa  in  a  brid|{e^ 
ginier. 

b.  Giving  a  water-shod,  aa  in  a  deck  or  looC 


including  the  moisture  iinbibeil  by  the  cloth. 

Other  m<Nles  are  cited  by  writers  on  thennotics. 

C»-lor'i-mo'tor.  A  voltaic  Iwttery  formed  of  a 
single  |iuir  of  extremely  large  plates.  The  platt-s 
miy  1m'  coiIi*il  anniml  eat'h  other,  and  bus|)ended 
over  a  tub  4>f  aciihilatetl  water,  into  which  they  may 
be  lowere<l  at  pleasure. 

The  sp[Ninitus  {KMsesses  extraordinary  deflagrating 
power. 

Ca-lotte'.     (Arehit/rture.)     A  cup-shaned  eleva-  !  the  lead  or  coi»|)er  covering  of  the  aoMBiit. 
tion  or  small  dome  in  the  ceiling  oi  a  rhanilter  or    a  sIoih*  toWHnIs  each  end  to  mn  off  the 

so  called   from         ~ 


c.  Comiiensating  for  aettling  or  aaheidaBa^  aa  ia 
the  soffits  of  stimigtit  arches. 

2.  The  cur\*e  of  a  ship's  plank. 

Cnm'ber-benm.    A  beam  which  ia  kid 
the  atntininij-betim  in  a  tnincated  tooi^  and 


alcove,  to    increaMe   its  elevation 
Citlftte^  a  segment  of  a  sphere. 

Cal'o-trpe.  {I'hofmfmyhy.)  A  process  invented 
by  Fox  TalUit.  Taiier  satumt«il  with  iodide  of 
silver  is  ex{wwe«l  to  ligfit,  and  the  latent  image  devel- 
o[ie«i,  and  afterwards  fixed  by  hyiiosulphite  <»f  soda. 

The  pa]ier  is  tliMttnl  on  a  solution  of  iodide  of 
]M>tassiuni,  dri<*<l,  tloat4'<l  on  a  solution  of  nitrate  of 
nilver.  The  etfe^-t  in  a  film  of  iodide  of  silver,  bv 
tlie  double  di'coni)Hisition  of  the  two  salts  in  contact. 
Kxcevi  of  saltji  is  wa.slicd  away,  anil  the  jtaynft  dried, 
in  the  dark.  The  sheet,  iM'fore  um*,  is  n<iated  on  a 
solution  of  gallo-nitnite  of  silver.  After  ex|»«wure 
in  the  camera  the  latent  image  is  develojied  by 
nitrate  of  silver  an<l  satunite^l  solutitm  of  gallic 
acid ;  then  fixed  by  bn)mide  of  jMitassium  and 
hy)Misulphite  of  s<Hla.  The  result  U  a  negative, 
wlijrh  by  a  r»-i»"titit»u  of  the  pnK'ess  produces  a 
|"»Nitivc. 

Calqu'ing.    ^^'t*  (\\i  kin«i. 

Cal'trop.    {Fi'rttfi4titiitn.)    \  jiointed  instrument 
tt>  iniiHtlf  tlie  |tn»gn>s.s  of  cavalry. 

>.W  111  "!••  *S 
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CnmlMr-ttlipL  yBrieklaying.)  A  atrip  of 
with  one  e«lge  curved  eiiual  to  a  riae  of  oor  kaA  ia' 
six  feet  Tiied  for  strikmg  tlie  aoffit-linca  of  anMl 
arches,  to  give  them  a  alight  rlBe^  in  otdcr  that  ibj 
may  s«-ttle  straight 

Cam'breL    An  iron  with  hooka  on  whkft  li 

hang  n»eat.      See  <fAMBKEU 

Cam'biia    {Fahrk.)   a.  Adelicata 
originallv  manufarturv«)  at  Cambimjr. 

It  is  of  fine  texture,  white,  and  ia 
or  plain. 

6.  A  cotton  fabric  in  imitation  of  fine  Hmb.  Ik 
%'arieties  are,  glazed,  white,  and  eokmd  te  Ifariap: 
twilled,  figured,  stri]ied,  and  oirtdcd. 

Came.    A  grooved  bar  of  lead  adapted  ta  haU  a 
pane  of  glass.     Theae  camea  croaa 
angles,  b'ing  usually  iliaganallT  diapoaed  fa 
form  in  the  frame  of  the  winuow.     Tka 
sha}>e<l   ]Mnus  are   tenned   fttamUf  dia 
glazing,  fret- work, 

Cnm'iaL    1.   A  water-tight  atinctupa  _ 
neath  a  vessel  or  a  load,  to  rniie  it  in  tho 


It  Is  a  Iwll  with  four  spikes,  ho    onler  to  assist  its  |iaiwage  over  a 


(\lltrvp. 


arrangetl  that,  fall  as  it  will,  one  is 
Vertical  and  the  other  three  stand 
a.s  a  tri(M)d. 

Bn>nite  caltn>]»s  {trihulus)  wen» 
used  by  the  Konians. 

CnlJL  1.  Hn>kcn  and  refuse 
glass,  which  is  rest«»red  to  the  j»ots. 

2.  A  metallic  oxide,  the  r«•^iult  of 
the  calcinatii>n  of  u  metallic  earth 


nable  it  to  be  navigated  in  shoal 

Camels  were  u<4ed  by  the  ancienta  In 
moving  heavy  olielisks  and  moooUtha, 

The  camefs  used  by  tile  Venetiaaa 
large  vessels  over  the  Lagnna  rnnrfatfid  of 
.with   concave  sides,  so  made  aa  to 
■  whole    ship.      They  were  towed 
fastened  together,  and  the  watsr  waa 
out. 

Camels  art"  in  frequent  use  in  Hnlhnid  fcr 
vessels  over  the  sands  and  bark   The  laMlk  off 

b  sTaat 


these  camels  is  1 27  feet ;  the  breadth 


or  ore. 

Cal'j-on.     Flint  or  pebble  stone,  used  in  build 
in^  Willis,  etc. 

Cam.     A  revolving   disk,   usually  of   a  spiral,  |  82  feet,  at  the  other  18  feet     TbalalHiarii 
e<ct'iitiii\  or  heart  Hha}ie,  tixeil  on  a  shaft;  or  su<'h  ,  by  water-tight  partitions. 
iitlier  form  n>  to  ini|tttrt  to  a  lever,  ro<l,  or  bIo4*k  in  ;      A  v«'ssel  drawing  15  feet  of  water  onN^  to 
cMut.ict    with    it   such   velocity   or   alternating    or    means,  \w  matle  to  draw  only  II  fbal^  wmM  WB 
%-:kriulile    motion  as  may   be   retjuirfd.     See  Cam-    gest  man-of-war  in  the  Dotch  aervftea  oaiU  kt  ■ 
wuhLL.  ■  to  |siss  the  sand-ban  of  the  ZnydsT  Xaau    1k( 


CAMEO. 
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CAMERA. 


Teation,  in  Holland,  is  ascribed  to  Meuves  Meinder- 
tOBOon  Bakker,  of  Amsterdam,  about  1688. 

The  approaches  to  Amsterdam  had  always  been 
obftnracted  by  sand-bars  and  similar  obstacles,  so 
that  vessels  of  heavy  draft  were  forced  to  receive  and 
deliver  the  greater  part  of  their  cargoes  several  miles 
below  the  city,  which  was  effected  by  means  of  light- 
en. To  enable  lai-ge  vessels  to  pass  the  slioals,  pre- 
vkrns  to  the  invention  of  the  camel,  large  chests 
filled  with  water  were  fastened  to  their  bottoms,  and 
the  water  was  afterwards  pumped  out.  This  method 
was  attended  with  great  difficulty,  but  in  the  year 
1672  it  was  employed  to  get  the  whole  Dutch  fleet 
to  sea. 

The  camel  of  Bakker  consisted  of  two  half-ships 
built  in  such  a  manner  that  they  could  be  applied 
below  wat^r  on  each  side  of  the  hull  of  a  large  vessel. 

On  the  deck  of  each  were  a  number  of  windlasses 
from  which  ropes  proceeded  through  openings  in  the 
one,  and,  being  carried  under  the  vessel  to  be  raised, 
entered  like  openings  in  the  other,  and  were  carried 
to  the  windlasses  on  deck.  When  used,  a  sufficient 
quantity  of  water  to  sink  them  to  the  required  depth 
was  admitted  into  the  two  halves  of  the  camel ;  the 
ropes  were  cast  loose,  and  the  vessel  conducted  be- 
tween them.  Laige  beams  were  passed  horizontally 
through  the  port-holes,  with  their  ends  resting  on 
the  camel  on  each  side.  The  ropes  were  made  fast, 
the  ship  secured  between  the  two  parts  of  the  camel, 
and  the  water  pumi)ed  out,  when  they,  of  course, 
rote,  bearing  the  ship  up  with  them.     By  this  ap- 

Sratus,  a  vessel  could  be  raised  from  four  to  six 

A  primitive  arrangement  of  this  sort  was  used  by 
Peny  in  1813,  by  which  he  succeeded  in  getting 
his  two  largest  vessels,  which  drew  too  much  water 
to  cross  the  bar,  out  of  the  harl)or  of  Erie,  Penn.,  in 
the  face  of  the  enemy.  The  guns,  loaded  and  shot- 
ted, were  whipped  out,  landed,  and  placed  in  bat- 
tery on  the  shore. 

A  large  scow  was  placed  on  each  side  of  the  vess<"l 
and  filled  with  water ;  iKiams  were  passed  through 
the  ]>orts,  resting  on  blocking  in  the  sunken  scows, 
which  were  then  pumi)ed  out,  raising  tlie  vessels  sev- 
eral feet. 

The  camels  used  by  Colonel  Gowen,  in  removing 
the  sunken  vessels  which  obstructed  Seba.sto|K)l  har- 
bor, had  a  liftinc-power  of  5,000  tons.  They  w(rre 
nearly  submerged,  and  then  connected  by  chain-falls 
to  a  vessel,  through  the  ports  or  under  the  bottom. 
Being  then  pumped  out,  the  vessel  was  raised,  and 
floated  to  shallower  water,  when  the  process  was  re- 
peated, and  so  on. 

2.  {Stocking-frame.)  A  bar  mounted  upon  four 
wheels*  and  capable  of  being  drawn  fon^'ard  and  back- 
ward through  a  small  space.  Upon  it  are  mounted 
the^odE:*  viith  their  springs,  and  the  stur-har  \\\\o\\ 
which  traverses  the  slur  by  which  the  jacks  are 
actuated  successively. 

Cam'e-O.     1.  Salient,  as  opposed  to  int^^lio. 

2.  A  stone  or  shell  carved  in  relief. 

The  peculiar  feature  required  in  the  matenal  is 
that  it  shall  have  mrallel  layei-s  of  different  colors. 
Some  varieties  of  cnalcedony  fulfill  this  requisition, 
as  the  offcUe,  which  is  striped  and  has  layers  of  vary- 
ing curvatures,  and  sometimes  curiously  contorted 
strata  around  a  general  center. 

Another  chalcedony  is  the  omjXf  which  has  paral- 
lel layers  of  varying  colore,  and  is  considered  the 
choicest  material  for  cutting  cameos. 

The  commoner  material  for  cameos  is  the  conch- 
shell  {Mrambus),  a  mollusk  found  in  many  parts  of 
the  world,  and  having  two  distinct  layers  of  differ- 
ent colors  and  character.     The  inner  layer  is  dark- 


colored,  black  in  the  finer  specimens  from  the  West 
Indies  and  South  America,  and  pink  in  other  speci- 
mens, which  are  not  so  highly  prized,  as  being  less 
like  the  Oriental  onyx. 

The  porcelaiwus  or  inner  portion  is  very  hard  and 
intractable  to  tools  of  steel.  It  is  dark,  and  forms 
the  basis  or  ground  of  the  picturt^  which  is  cut  in 
the  nacreotis^  whiter,  exterior  portion,  which  yields 
readily  to  graving- tools. 

In  dividing  the  shell  into  pieces  of  suitable  size 
for  the  purpose  intended,  the  lapidary's  slicer  is 
used,  furnished  with  diamond  dust  or  some  abra- 
dant of  sufficiently  hard  grit.  Whatever  may  be 
the  material  employed,  the  figure  is  cut  in  one  layer 
upon  the  other  layer  as  a  l>asis  or  ground. 

The  piece  of  shell  is  cemented  to  a  block,  and  is 
cut  by  a  variety  of  carving-tools,  mther  approaching 
the  chisel  in  their  manner  of  manipulation  ;  the  cut 
being  oblic^uely  downwards,  to  avoid  scaling  off  a 
layer  of  the  nacreous  shell. 

The  limits  of  this  work  forbid  detailed  artistic  de- 
scription. The  work  in  relief  is  polished  with  put- 
ty-powder, apj)lied  by  a  tooth-brush. 

Engraving  in  relief  on  monocoloi*ed  gems,  such 
as  the  beryl  or  emerald,  does  not  fulfill  the  conditions 
of  the  true  cameo. 

Cam'e-o-in'cruB-ta'tion.  During  the  last  cen- 
tury the  B()h(;mian  gluss-makere  excited  surprise  by 
producing  bas-relief  casts  of  busts  and  medals  in- 
closed within  a  coating  of  white  Hint-glass,  and  an 
extension  of  this  art  was  sul>sequently  patented  in 
England.  The  process  consists  m  making  the  arti- 
cle to  be  incrusted  of  less  fusible  materials  than 
those  of  which  the  gloss  by  which  it  is  incrusted  is 
corni)ose(l.  A  mixture  of  China  clay  and  silicate  of 
potash  is  found  to  answer  this  requii*ement.  The 
oust  or  l>as-relief  is  made  of  this  material  in  a  plas- 
ter mold,  and  after  being  slightly  baked  is  gradually 
cooled.  A  mass  of  tmnsjmrent  glass  is  blown  hol- 
low, with  one  end  open,  and  the  clay  cameo,  heated 
to  redness,  is  placed  within  it.  The  mass  is  i)ressed 
I  or  welded  to  make  the  two  substances  adhere,  and 
the  glass-blower  draws  out  the  air  from  within,  thus 
causing  the  glass  to  collaj)se  and  to  firmly  unite  with 
the  cameo.  When  the  glass  is  cut  and  polished  to 
any  desired  form,  the  effect  j)roduced  is  stiiking  and 
l)eautiful ;  for  the  clay  cameo  or  bust  has  the  appear- 
ance of  unburnished  silver  isolated  in  the  mitist  of 
the  solid,  transparent  glass.  Small  articles  are  in- 
crusted in  a  nmi*e  expeditious  manner,  especially 
upon  glass  goblets  or  similar  hollow  vessels.  The 
hot  cameo  is  placed  upon  the  hot  vessel,  a  small 
piece  of  semi-liquid  glass  is  dropped  upon  it,  and 
this  both  fixes  the  aimeo  in  its  place  and  forms  a 
glassy  layer  to  inclose  it. 

Cam'e-o-type.  {.Photography. )  A  fanciful  name 
given  to  a  small  vignette  daguentjotype  for  mount- 
ing in  a  jeweled  frame  like  a  cameo. 

Cam'e-ra.  The  cameras  used  in  photography 
are  known  by  names  which  indicate  construction  or 
pur]K)se.     They  are,  — 

Folding^  so  as  to  l)e  portable. 

Expaiuiiiig  ;  the  front  j^art  is  rigid  and  carries  the 
lens,  the  after  i>art  slides  on  the  front  jMirt,  and 
carries  tl'ie  dark  slide  and  focusing-screen. 

5tf//ou?s-caniera  ;  the  front  and  after  sides  connect- 
ed by  a  flexible  cover. 

CV>/>(!/i7i^-camera. 

Solar  camera ;  the  sun's  rays  are  transmitted 
through  a  transparent  negative. 

Stereoscopic  camera  ;  two  cameras  in  one,  taking 
two  pictures  on  the  same  plate.  A  substitute  ar- 
rangement is  that  in  which  the  camera  receives  suc- 
cessive positions  on  one  stand  with  two  stations. 


CAHERA-LUCIDA.  4: 

Panommie  camera,  one  in  which  a  picture  may 
ba  taken  upon  one  flat,  including  an  angle  of  90° 

more  or  Ubb.     Invented  by  Sutton.     See  also  Pho- 

Cun'e-rk-lu'ci-da.  Faumled  upon  the  inven- 
tion of  EbtptisU  PorUi  (1389),  by  Dr.  Hooke,  about 
1674.  Improved  by  WollaatDn.  1805.  Phil.  Trans., 
Vol.  XXXVlII.  p.  711. 

It  conaisti  of  n  n\am  prism  a  b  c  li,  hy  means 
of  whii'h  rays  o(  light  niv  hvnt  by  two  rvflectiona 
into  a  pnth  at  risbt  mgha  to  their  previous  direc- 
tion. A  ray  ot  light  proceeding  from  0  enlers  the 
face  of  the  prism  nt  a,  U  rertecteil  bv  6  nnil  e  till  it 
awuniM  th«  liirection  t  E,  at  whicn  latter  point  is 
the  eye  of  the  ob*.Tver. 

As  a  contrivance  of  Dr.  Wollaslon,  for  the  pur- 
pose of  (teliiieati[ig  a  microscopic  object,  it  consists 
of  a  prism  fitted  on  the  front  of  the  eye-piece  of  the 
micnoicope  E^  in  i>lacc  of  the  rap  by  which  it  ia 
oaually  surmounted.  The  rays  passing  through  the 
eve- piece  into  the  prism  are  reflected  from  itn 
obliciue  siirfiiee  and  come  to  its  upper  horizontal  aur- 
bee  at  right  angles  to  their  fonner  direction,  and 

Fig.  vm 


t4  CAMLET. 

drawing  the  slidei.     See  Pbotooka^ic  Caniu  ^ 

SOLAK  t'AMRIlA,  etc. 

Hcrorv  the  photographic  wt  hnd  attained  uy  «~ 
lebrity,  the  camel* 

was  Hold  in  the  storei  ftf  VM. 

of  opticians  in  a  por- 
table form,  and  used 
in  taking  sketchei 
from  life  and  from  ^ 

The  beams  of  light 
enter  at  the  lent 
in  front  of  the  box, 
und  the  image  of  the 

objects  in  the  field  arc  Tcflected  by  the  rairnir  £ 
ngainst  the  under  aide  of  the  ground  glad  a.  Tltr 
outlines  of  the  objects  are  then  tracrd  on  the  gnraad 
glnxs.  or  on  a  sheet  of  paper  nifSciently  tnntpaivot 
for  Ihe  purpose. 

Cam'a-rs-atBild.     {Pholagmpliy.)     A  frame  oq 
which  the  camera  rettta,  and  wbtch  is  i^jutalili'.  t<> 


the  eye  receives  them  with  a  pnrt  of  the  pupil, 
while  it  looks  beyond  the  prism,  with  the  other  part 
of  the  pu]<tl,  to  a  white  paper  surface  .V,  on  the 
tuble,  and  tin-  hanti  follows  with  a  pencil-point,  P, 
the  outlini-s  of  the  object  apparently  projeoteil 
thereon.  The  imag*  and  the  paper  oi'cupy  the  same 
field,  and  the  im^,  therefore,  ia  apparently  dis- 
jilavrd  upOH  the  mjht. 

the  ojitigmph  is  ui  instrument  for  the  same  pur- 
pow,  but  of  dilferent  oonstruction.    .See  Optiobafii. 

Cam'e-ra-ob-acu'nL  The  invention  of  this  in- 
■tniiiieiit  lias  Wn  cnititMl  to  Roger  Ibcon,  12B7, 
and  to  Allirrli.  1437.  It  whs  de«:rib<il  by  Leonanlo 
da  Vinei,  in  l.'iOO,  us  an  iniitntion  of  the  mechanical 
stnlctun^  of  the  eye.  The  theorv  of  optical  sen- 
Mliiiii  was  laid  down  by  Alliau-n  t'lie  Saracen,  A.  D. 
lloil.     See  l)iN<<L-i-i.Ait  Glahhkh. 

itaptiata  Porta,  in  1589,  mentions  it  in  his  Imok  | 
on  "Natural  Magie."  Sir  Isaac  Xewton  remmleliil  ' 
it.  1700.  I)a|(iierr<',  in  1839,  rendemi  the  imnitrs 
ol>tiiilii-d  therein  permanent,  after  Wedgewontl,  Davy, 
and  Xiepce  had  only  lurliolly  sncceedi'd.    Si-e  Piiu- 

TIMJUAl-HY. 

The  comera-obscura  aa  di'flcribe-1  by  Baptista  Porta 
is  a  dark  rhamber  of  cylindriitnl  fonn,  with  n  lens  at 
one  eiiil  and  a  white  i-anl  or  pa|ier  at  the  other,  so 
plai'til  aa  to  hi-  witliin  the  forus  of  the  gbua  upon 
which  the  exti-mal  image  is  depicted. 

The  instniment,  forthenaesof  photofimpbeni.  has 
bw-n  enlar)?-<I  and  impnive-l.  Achrem«tii-  and  peri- 
»eopio  glass  havi-  ln-en  einploynl  ;  facilities  for  ad- 
justment in  liiglit,  ingle  of  jiresentalion,  and  for 
focus,  and  arranRenienls  for  i  lit  roil  ui'ing  anri  with* 


'ary  the  hight.  horizontal  prcs'niation,  or  iodiu- 
ion  of  the  optic-axis  ai  may  be  tcqniivd.  la  tb 
xample,  the  elevation  and  mclinatiMi  of  theoa- 
ra-platfumi  are  obtained  by  ■  rompoand  am^ 
nent  oi  lifting-ham,  ratcheta,  and  pawls,  actilf 
I'ithin  and  u|kiti  a  frame  monntcd  on  Culen. 

Cam-gear  Wheal   An 

■  of  gearing.  rif.iot*. 


J. 


>fthe< 


shaped  cog-wheel  being  con- 
tinuous, and  the  rotation  of 
its  axis  in  uniform  times,  the 
speed  imparted  to  the  pinion 
is  variable,  and  tlic  respec- 
tive a^eji  alternately  ■ 
proach  and  recede  ai  t 
cogged  earn  revolve*. 

2.  The  motion  being  d«- 
riveil  from  the  pinion  by  the 
hand  from  the  dram,  the 
meshing  of  the  pinion  with 
the  cogged  cam  will  give  a 
variable  vibrating  movement 
to  the  I ..'11 -crank  and  to  the  ml  connectrd  tknto. 

Ca'mi-oa.    A  heavy  dray  for  the  tnnafattMiM 


Camlet  {Fabric^  . 
of  i-amel's  hnir,  alone  < 
made  of  wm>I  and  silk  oi 
fanhionalile  cloak  stulf  i 
and  their  fathers, 
and  nearly  waterproof. 
rubbiT  fabrics  came  in. 


L  cloak -stuff  fotnatf  wait 
T  mixed  with  alk ;  na 
wool  and  flax.  It  m  i 
1  the  daji  of  a 


CAMOUrLET.  4- 

OuMl't-liKir  cloth  U  naed  Tor  tent  covaHtiga  in 
Algiai  b^  th«  Kabyles  nxd  Berbera ;  in  Cliina  for 
.nqoH;  ID  Turkey  for  soldiers'  coverlets;  in  Cir- 
(MW  for  dreulnaught  closks.  Fine  or  course,  itH 
■M  m  great  uid  vtrioiui.  Marco  Palo  refers  to 
tUi  mnnlkclare  >t  the  city  of  Kakka,  in  the 
mniaet  of  Tuigot,  in  the  domain  of  the  great 
Qo^u^Khui. 

"IfterdiUDer,  I  put  oa  my  uev  omelott  suit ; 
At  beat  I  evw  wore  in  my  life,  the  suit  coating  me 
JmtiW'iPns^* Diary,  1065).  Thiawasarich 
mk. 

"Thii  night  my  new  camelott  riding  coate  to  my 
«rf<wd  cloth  soil  game  home"  (Pkpyii,  1862). 
TUi  latter  waa  possibly  not  "my  gray  ctoth  suit 
■Bdbced  white  coats,  made  out  of  one  of  niy  wife's 


•  8«ii^. 


i^-nlQa.      (AnAiUeluT 


t. 


"> 


t.)        A  bell-tower, 
principally     used 

poses,    but    now 
Bometimeit  for  do- 

tlie  ItalUn  styl«. 
Camp-bed.  A 
bedsti»il  for  the 
one  of  military 
riH-n  or  travelers  ; 
they  are  variously 
conHtmcteit,  the 
olycct  being  light - 
niaa  and  economy 
.-  of  apace  for  facility 
of  transportation, 
and  are  usually 
n>Bde  of  iron.  A 
ad. 
_  {ArchUtclure.)  One  in  which 
the  marginal  porSon  ia  sloping,  foUonitig  the  line 
of  the  rafters,  while  the  mid-portion  is  level. 

Camp-ollali'.  A  form  of  foldin;^  cliair  adaptcil 
to  be  carried  by  a  jirdestrian,  or  [>ackL-<i  nway  in  an 
ambulance  or  wagon  when  on  the  march.     I^e  ^'uLU- 

Camp-klt.  A  box,  with  ita  contents,  for  con- 
taining soldiers'  cooking  and  mes.^  illciiKils,  such  as 
the  camp-kettle,  plate<(,  etc. 

Camp-nlllL  A  mill  adapted  for  the  use-  of  an 
aimj,  to  grind  grain  on  the  march  or  in  Camp.  It 
U  earned  on  a  wagon  or  running-gears,  and  is  some- 
tiroei  dtiven  by  the  wheels  in  traveling  ;  sometimes 
by  a  sweep  operated  by  horses  or  mi-n  after  the 
wbcfli  are  anchored  or  sunk  in  the  ground. 

The  first  portable  mill  thus  adapted  to  ita  own 
MTfiagc  appears  to  have  been  invented  by  I'oinpi'D 
Targone.  engineer  to  the  Marquis  Ambrosi:  Stiinola, 
abonttheendof  theaixteBnth  century.     See  Guind- 

Cunp-ta'bla.  One  adapted  to  fold  into  a  small 
apace  for  tranaportation. 

Ounp-«haef  lug,  (Hydraulic  Eaginariwi.)  A 
piUng  erected  at  the  foot  of  an  embiinhnteiit  to  pre- 
vent the  out-thrust,  or  the  washing  by  the  uum-nt 

It  consists  of  guide-piles  exteriorly,  against  which 


CAM-WHEEL. 

«ere  constructed  in  a  manner  similar  to  our*. 
They  frequently  occur  in  the  paintings,  and  Boms 
have  been  preserved  till  our  time.  One  found  at 
Sakkarah  is  in  the  Abbott  Collection,  New  York. 

Camp^tove.  A  light  sheet-iron  stove,  specially 
arranged  with  a  view  to  portability,  and  adapted  for 
heating  a  tent  or  hut,  and  for  cooking  purposes. 

Camp-tnli-con.  (PaAric. )  A  compound  used 
as  a  substitute  Cot  carpet  or  oil-cloth. 

It  is  made  by  a  combination  of  powdered  cork  and 
the  poorer  qualities  of  india-rubber,  and  ia  painted 
or  ornamented  on  the  EUrface  like  oil-cloth.  It  ia 
not  suitable  for  chambers,  as  being  a  good  con- 
ductor of  heat,  and  feeling  as  cold  to  the  bare  feet 
as  wood  or  oil-cloth.  A  convenient  application  of 
this  substance  is  for  cleaning  knives,  and  ia  made 
by  covering  a  strip  of  wood  with  it ;  then  sprinkling 
the  surface  with  the  cleaning  powder,  and  rubbing 
on  the  knife.  The  surface  does  not  wear  sway,  and 
Ihe  result  is  very  satisfactory. 

Cam-aluit.  A  sliaft  having  cams  or  mipert,  for 
raising  the  pestles  of  stum  ping,  mi  lis.  A  lumtd'ii^ 
ahaft,  or  tcatttnccr.     See  Cau-wuekl. 

Cam-wheeL  A  wheel  with  a  jirojection  (or  pro- 
jections) either  on  the  periphery  or  face,  adapted 
to  give  motion  to  another  object  against  which 
it  impinges  by   sliding  contact.     The  UTiper-wheel 

In  the  itlustratiim,  a  represents  the  cam-wheel  as 
lifting  a  stamp.rml  or  beetle  ;  in  b  the  duty  of  the 
cam-wheel  ia  to  give  an  intermittent,  reciprocating 
motion  to  the  Wr,  which  is  returned  by  a  spring 
after  each  impulse      Their  forms  and  applications 

PlR.  low 


are  very  various,  and  the  actions  of  the  heart-wheel 
and  eccentric  are  subKtantially  similar.  The  heart 
is  a  cam  with  a  regiilar  motion,  jo  as  to  produce 
a  back  and  forwaril  reciprocation  in  enual  times 
without  any  sharp  percussive  action  ;  difTering  in 
this  respect  from  the  action  of  the  two  preceding 
and  from  that  of  the  tilt-hammer.      See   Heart- 


motion  of  steam -engi 
intennitti^nt,  recti! in 
circular  disk  carries 
mentsry  rest  an<l  tliel 
and  return  for  each  r 

Fig.  1049  ia  an 
illustration  of  a 
earn -wheel  hav- 
ing a  waving  slot 
III  rough  the  whei'l. 


n  use  in  France  for  the  valve 
's.  It  is  used  for  giving  an 
r  reciprocating  motion.     The 


roller  or 


tare  of  pile-sheetiog, 

Gkmp-atooL  A  chair  whose  frame  folds  upint 
a  small  compaas  for  convenience  of  jiacking  or  cai 
tti^.     Camp-stools  were  known  in  ancient  Iigy|i1 


which  eommiini- 
I  CHtes  a  n'cipi'ocat- 
I  ing  motion  to  the 

.  harvester. 

i      In    Fig.   lOSO, 


the  cuni  an>  on  tite/aca  of  the  wheeli  D  D,  consirt- 
ing  of  a  doiihle  .wries  of  inclined  curves,  hetwaen 


which  ia  th. 

the  end  of  ciiu  cutter- bar. 

Fig.  1051  shows  a  disk  B  having  iireguhtr  fac«- 
grooTW,  by  which  are  autuatcd  the  bell-crauk  leven 


rtg-idM 


16  CANAL. 

C«-nal'.  An  artificial  chuiitel  BU«d  *itb  nw, 
onrt  designed  far  navigation. 

The  tern  U  alao  aomatiniea  applied  lo  lalna. 
■traits  or  inlets  of  the  ooeaA. 

Kgyp'-  ^"'^  Assyria  bear  the  palm  tt  prioritj  ii 
CBnals.  Their  imnjenie  ]>hun8  were  emrijr  ivinltj 
hy  WBtPr  from  the  rivers  Nile,  Knphrati!*,  u3  Tl- 
gria.  The  niaiii  arti-rics  of  thi'ir  network  of  hsIct- 
countes  became  the  avvnuea  for  the  tnn^iarlalia* 
of  produce. 

Tlie  great  canal  which  united  the  Nile  to  the  lU 
Sea  was  dug  1>y  the  onlen  of  Seamtris  (IMMl  a.  c 
aceonling  xa  Htrabo,  Pliny,  and  Anstotle  ;  m  ilut 
China  is  fairly  anticipated  for  once,  aa  the  (inil 
Canal  of  Chins  was  not  made  till  the  ninth  Rnlnrr 
A.  i>.,  about  the  time  of  Charlemagne. 

The  Egyptian  raiial  commenced  abont  twelve  mjln 
above  the  modeni  town  of  Belbays.  the  Baiaiit 
Agria  of  the  Konians.  It  was  about  H  miln  Ivt^ 
and  woa  on  the  ]nint  of  bring  abandoned  ■rnrtl 
times,  at  it  was  feared  tliat  the  fnah  water  «f  ik 
Nile  would  be  ruined  by  the  salt  water  of  tbc  M 
Sea,  which  has  several  feet  greater  elrvatioD  tiua 
the  usual  level  of  the  river.  The  difficnlly  w 
avoided  by  soino  hydraalic  contrivance,  accoxliif 
to  Diodorua  Siculus  and  Stnbo.  The  word  a 
translated  Sluice  (which  tee).  It  was  ptofaablyu 
inclined  chute. 

The  canal  built  l>y  ScHostria  was  reopened  hj  Fha- 
raoh  Nccho  about  605  B.  C,  by  Ptolemv  PUIaU- 
ihus  about  300  B.  c,  by  the  Cnaan,  by  the  Ck- 
ijihs  ;   and  was  abandoned  when  Vasco  de  Gum 


of  the  needU'Carrier  and  frad-bar  of  a  Bening-ma- 

Cml  1.  A  aheet-nietal  vessel  for  containing  lirj- 
uids,  etc.  Cans  are  comtnonly  cylindrical,  but  for 
some  puriioses  are  made  square  or  of  conical  form, 
and  provided  with  a  handle  and  spout,  as  oil-cana 
for  lubricating  purposes. 

2.  The  tin  cylinder  which  receives  a  sliver  from 
the  carding-maehinn.  It  revolves  upon  a  center  ec- 
reiitric  to  the  center  of  motion  of  the  delivering  sur- 
faces, thereby  causing  the  sliver  lo  arraii)^  itself  in 
a  series  of  coils  throughout  the  area  of  the  can  ;  as 
the  can  is  filled,  it  rises  against  a  plate  at  the  top. 
and  as  the  operation  proceeds  ia  pressed  down  and 

Cans  derive  their  names  sometimes  from  peculi 
ity  of  construction  or  material,  but  more  usually 
from  their  purpose  or  intemleil  contents  )  such  aa  — 


during  half  the  year,  and  diitiibatnl 

it  during  the  other  half  for  the  purpoae  of  i/rigiliin. 
was  a  HtupendouB  work,  and,  according  to  8avai7,ni 

forty  lenguea  in  length.  Two  additional  canali  w« 
also  jirovided  with  sluices,  which  governed  tlw  ii- 
lliix  and  I'ifiux.  Diodorus  Siculus  also  docribalht 
canal.     i\is  measuRmenta  ditfer  fmn  the  medrn 

Herodotus  states  that  the  Lake  Mceris  was  (lo- 
vatril  l^IHS  B.  c.,  and  was  450  milea  in  cimunfci' 
ence.  It  was  probably  a  natnral  baain  artificidlj 
adapted  as  a  reservoir  to  be  filled  duriiw  faif^  Nik. 

Nebuchadneuar  constructed  a  caDallOO  or  SW 
milen  long,  mnning  fttim  Hit,  the  la  of  HeTodotW, 
to  the  Bay  of  firaine,  on  the  Fenian  Gulf.  It  is  re- 
ferred to  by  Strabo  (XVI.  1062).  It  has  beet 
traced  by  Colonel  Rawlinson  frctn  Hit  alnxat  to  tht 
Bay  of  Graine. 

Ilerodotus  and  Pliny  mention  the  Mooli  of  Ass 
Minor,  The  Hist  constructed  in  Europe  waa  jnka- 
bly  that  dug  by  Xerxe«  acroaa  the  low  lathmv  ■( 
Athos,  The  Gnvks  attempted  to  cat  one  actoai  tk 
lathniua  of  Corinth, 


Oil. 

Pniit 

Oyster. 

Preserve 

;  and  the  Fossa  Phillisdna  kdA  CatbOMni^ 
diiR  by  the  Etruscans,  and  which  derived  tfacir  wstrr 
from  the  Pudus,  now  the  Po. 

Caiua  Mariua,  51  B.  c,  conatructad  tbt  Fosn 
Marina  between  Arlea  and  Fm,  a  ham  Oi  tk 
Metliterranean. 

Lucius  Verus  undertook  to  nnite  tli*  imam  nd 
'  Moselle,  and  also  to  Quite  the  HeditnnBMa  aad 
the  German  Ocean  bj  means  at  th«  BboM,  Bmrn, 
Moselle,  and  Rhine.  Hia  death  picTntcd  th*  •»■ 
cutiiin  of  the  project 

The  great  o>iject  of  tl 
the  fscilitv  of  transportation,  the  g 
agent  of  civilization.     Their  k    ' 
wei«  the  arteries  and  V 
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^irh  bnaml  th^  |»rnrincmi  M  the  mftni]*- 

AT  h*il  in  a^riy  lt«*fniin   titneii  but   two 

vilflil  rftlU  it   Mrumu*.    Aiiil   Tfti-itua    navH 

laimt  of  thrftf  )iran<*h«*«.  tlut  iicaivsit  to 

cslM    ftiAo/Min.     In  tht'  <l.iy«  nf  <')ur- 

tbv  Khint*  •'•■nimunii-atnl  mith  th«'   hlM-unt 

irh  uf  thf   Mi*u«i*  whii-h  hut  i»irii«'  ilL<iH|>- 

A  pr%t  inuntUti«»n,  x.  i*.  *«fiti,  i>li!it«'nit«*«l 

'mot  rhmniH'l*  n«*mr  thf  t-flltix.   iiipt  ii|N*n*Hl 

L      In  tlf  thirtrfhth  «*>*iiliiry  th**  /uvil«T 

«ttrrr1r«l  fmiii  an  ihUii«l  froh-W'itt'r  Ink** 

ilf  of  th'  ftra  tiv  «  •tiiffii  which  il«Mruvtil 

•r  l«>t«»vu  it  mn*\  tht*  Uttt-r.     Tli>-  KoriMii 

ndrr  l>ni«u4.  r.  < .  I'i.  Uiif;  a  i*aii*l  lii-twifri 

•  uhI  tin*  wimII  rivrr  S4I4,  aa  u  military  «If 

I  bvimnii*  rnUrio^i  iiit<>  ik  thinl  hr4iii  h   of 

»  -  it  !•  nfntiont-il  hy    1*1  my.     A   0 Mirth 

l^nrk,  wu  cirtttril  hu>(tt^|ii«'ntly»  in  a 

,  iluriu^  All  ifi«iirT«-i-*i.iii  uii<lrr  <'Uii- 


mtm-  KimiAn  Krn|>ir<*  f-U  t<*  piiif «,  all  «-ii^- 
■lrrpn«^  ivjuw-I,  .iimI  th«*  <  •iiii|il«-t«tl  Hork)t 
4r<r«y.     ( 'harl-iii.i^ii«-    rt'viv«-il    tht*    |*MJiM-t 

IC  ttir    KhilH'  .lli'l  ill'-  I^.ilillU',  o«»  Art  t<*  i-i>n- 

(•vffnuti  (>>-wn  •iii'l  I  hi*  l'tii''k  Sfa. 

rt  ranal  in  f-jif^Uml  uh^  th«>  ('Afnlikf.  out 


rtin^tnii'tfl     III     C)tiii4    U-fiip'   tht* 
N«>  nirnii«»ti  i«  in.i'l*  ••f  •  .iimU  in  th** 
rWp  Ur|{^t   hyilrsuii'-  wurk^  tli«n'in   in^n- 

•  tlkMi*  of  Sihinit»ti,  wipi  iiitnittu' ttl  aImiii. 
tcr  tor  l«ths  pinl>'ii-,  an«l  tiHh<|«tii<|«. 
Hfla,  B«it  i-anaU. 

<  rmnal  in   tht*   wiirhi   ih  ih<*   InifM-riiil 

A,    whii'h    fXtfinU    «>iu!hu4nl    fmin 

l4   w      -«   tht*    IViho  «ilh   till*    V!iii»;-tw** 

A  pAvk  *ir  thi*  laii-tl  Ki.i*  •  ••ii-tri]<  tril   111  tl)** 

wmtmry,  aii*l  a  {«rt  m  tin*  uintli.  \.  ii.  It 
las  loiiit,  An>ii"kth  It- rt.iin***  t<  >i  rnii<«^ivf. 
,  BftngAtitin  Ilf  *J.«HMi  Hill*.,  ^riil  « <>iii|. .  ts  41 
kvtlwiritM-*  ililft-r  a«  til  uh-thrr  tiif  rhiiifif 
pfvooK  icntt***  \*\  1>N  k«  or  nil  liiii-«l  plan*-". 
p  f«r«ainnl  th**y  hnvf  >Mith. 
br  tvv'Hth  ti*  tli«-  tift*  -nth  •  •■iitiiri— t  •  an.iU 
•thfrtan*!*  wrp*  iii.ul*>  m  ^^,r*•A^  niiin1»-r«. 
ifMvnal.  61   niit«*«  in  h-n^h,  wh*-r«'hy  th** 

•  cif  Am«t*-pUni  ri a*  h<  «  th**  ••••.m,  i<«  wiiif 

fTWIJth    tt*   fllMt    tWit    IkAmlll^    fni;Att*i         It 

ISIIi     '£i,  at  a  < fit  ..f  $  i.'J.'tii.iNMi.      \  sX\\\ 
4  wiiirr  tin**  i<*  u*'m  in  i»ro;frtH«. 

m    to    thr    lliV«-litlo||    ••!    rari^l-liM-kH    hv  tin- 

Uiiamt"».  «luii^«*«  «*-r>-  t-rii|ilii\nl  m  IiaIv. 
rv  boanltNl  •-tii|.liiit«.  fitrnnn^'  ihiiliH  •hiwii 

■  ■■■^■rl  *Ii<l  nr  rt<Ni!i  <1  .  4  ti-iXf  Hi  thf  u|i|»*r 

I  f'lf  tht-    ifi!r.iii I    !h«'  V.  **.'|,  4iiil 

to  fiimi  4 'Umi  to  |in««i\i'  th«-  ii|i|N-r 

p«  to  n-«traiu  thi-  W4t*-r  i«ti  tIm-  lii;:hi'r 

■  t  \hr  |«<Ma|f«*  i»f  l-Mt-*  %i*-ii-  iiitrip'lii<-«->l 

B  <>f  thf  Tt*»iii<»  .mil  A  •Ml  til  Mii.in 

■  ■  ■■  tiir  inrfiitiiiii  nf  •  .iii,il.|i>  k^  !••  II****, 
I  rnfjirHil  the  Miii'io  to  it-  4n«-ifiit 

>'«^fnmi  mlifm-f  it  hrf-l  U«ii  ilt\rrt«-il 
■  till*  tinir  of  (^iiiiitu^  I'lirit!!**  Iliti*- 

mIoI  liinfeii«'«l*K*,  «hii  )i  unit'-t  th'-  <*-iii'iiiii- 

llMlitrnian««n.  im.om'*  41  rt^^   th>    h.hii'H 

f  Fnaor  mirth  of  thi-  rynh<f^,  uinl  i%  ].%o 

%.      It  unitr«  lh*-   Atlanti'    nn<l   M<-<li- 

wmm  roii«tni'-t*-<i   \»\    Au'ln-o^y,   iui 

r^,  in  tli^  r»-ixii  'if  l^>ni«   XIV.     Thf 

jvtnniil  at   NaunMi^i-  to  <'>-tt«*,  on  thr 

MiB,  It  <:ei  fi<ri  «  in«  iM-a.     Th**  fall  fruni 


till*  >uininiit  to  th^  ISmtinnf  ia  198  fift.  Th«'fT  an 
74  hM-ka  on  th«*  nuttrni  portion,  20  Inrka  on  i\uf  At* 
Until'  Mt'tion,  whirh  rnila  at  TouIoum*,  on  the  Ua- 
runni*  ;  KK)  lorka  in  all. 

Thr  aurfaiT  of  th«*  canal  i««  64  frrt  bmail ;  thr  bot- 
tom. 34  fift ;  thr  ilrpth,  0  f«*«*t  4  inchfM.  The  canal- 
Unit  A  an*  HO  fert  lunK*  18  f<*«*t  bnaul,  ilmw  !•  f«*t  4 
ini-lh-<«  of  untiT.  anil  i-arry  Kk)  ton.i. 

TI anal  i*4mt  f  (;,(KMl/(NM>. 

Th<*  iHnal  of  CharoIaU  unitrn thf  linin*  ami  Saone, 
whii'h, ut  one  plaii*. apiiniai'h  within <-ight<*4*n  l«*aguca 
of  «'4i-h  othrr,  and  fall  into  thr  I  lav  of  Riaray  and 
thf  MiNlitiTTunfaii  n**i»«"«'tivrly.  Tlir  |»nij«*t  waa 
ii^tutfil  at  furlv  sM  1. '».'».'»,  ami  varioUH  Min'rya  and 
it*|iortA  urrr  niiii)i',  a^  wrll  a^  wvrrul  cutnnirmrrinrnta 
nttfniptfil.  Thf  liiviith  fxitrnditurc  u|M»n  thr  Imild- 
itipi  ami  iiarkii  for  thr  |ii*r>ionaI  a|g(ranilizrmrnt  of 
l^iuit  XIV.  drlayi**!  tlu*  workn  of  |iiiblif  utility,  and 
It  wai  not  till  nrar  thr  rnd  of  thr  Uat  rrntur^'  that 
it  WHJi  o|irnitl.      It«i  Irn^h  in  114.32*i  nirtira. 

Th«*  i-aniil  uniting  thr  Smiiiir  anil  tin*  Srhrldt  waa 
uniirrtakrn  in  177H  ami  ioi!i|iIrtrtl  in  1810.  The 
Irn^h  in  3*J^  niilrit. 

Thr  raiial  of  Orh^anA  ik  4a  niihit  hmg,  uniting  the 
I^iin*  and  thf  Srinr. 

Thr  ran.il  U'twrni  thf  lUltir  and  North  Sou  at 
Kif  1  wan  o|M*niil  Mi*'*.  That  fn»in  thr  rattrgat  to 
thr  Ikltii*.  17tM-1*«<Mi.  Thf  main  linr  of  thr  ISanm 
(anal,  fi'i.'*  iiiilft  l<»ii^.  for  ini^tinx  thr  I'ountry  be- 
twrrn  thr  (iaiip*)*  and  the  Junina,  wan  oiirnrd  in 
1H54.  Whrn  iiiniplfti-il,  it  Will  !•**  IHMi  milrfi  long, 
and  will  inigatr  1,  ITh.ihh)  ac^.  Itji  fhtiniatrd  roat 
is  4.■l,5!»^»,^•4^.     Sir  Pnihy  Tautlry,  rngineer. 

Thr  ranal  in  Kii>;liiiid  joining  thr  Trrnt  ami  thr 
Wit  ham  waa  ntadf  a.  h.  11.14,  in  thr  rrign  of  Urn- 
ry  1.  Thr  Hriiigfwatfr  ('anal  4*oninirni-t*d  in  1759. 
In  Knglaiid  thfn-  arr  'J.Kimi  iiiilr<»  of  lanala. 

Of  thf  .\iiH-nriUi  i-AiiaU  : 

Thf  Jaiiif*!  |{ivfr  uiid  Kanawha.  147  inilra  long, 
o\rrronifM  thf  gn-atn»t  gmdr,  having  a  lift  of  1,916 
ff  .t . 

Thr  Monin  and  K>^'X,  lol  niilfH  long,  orrnromra 
a  gTAilr  of  l.fi74  ffft,  ai-i-oniplinlMil  by  *J9  IfM-ka  and 
*J'J  ini-liniil  plaiirh. 

Thf  Krif,  by  I>r\Vitt  <'linton,  i-*  th-  loiigr*t,  ,1*W 
iiiilfM,  with  M4  liM-kfi. 

Thr  Krir  ('anal  woa  roninirni-«il  in  1^17,  and  I'lmi- 
|»lfti-il  in  l^'J.'i.  Thf  main  linr  Irailin^  from  .\ll«ny, 
oil  thr  lliidMiii.  to  Itiiffalo.  on  laikf  Krif.  nifaanmi 
:t>i:{  iiiilf^i  in  Irngth.  ami  rtt^X  nUnit  $7.'.'(hi,imhi. 
Thf  <*liiini)iUin,  o-Wfpi,  <  hi  fining.  ('Ayiiga.  and 
OiMiki-il  I<Mkf  C-tiiaU.  and  Miriif  othrni,  join  thr 
main  liiif,  and.  iiifliidiiig  tin  <.*•  bniiK-h  r.inalH,  it 
iiifa.Hiin-H  5il\  niilfH  ill  It-ngth,  aihi  i-oit  u|iwanU  of 
$  Il,.''HMi.(NHi.  ThlH  i-anal  wa.«  otitHhally  4«>  ffft  in 
bp-Milth  at  thf  w.i1fr  linr.  *J*«  bit  at  tlii-  Utttoiii,  and 
4  fft't  in  lifpth.  It.H  iliiiii-ii'oioiM  iiiiiviil  tiMi  mimII 
btr  thf  rxtrnMVf  tmdi-  >Aliii-h  it  had  to  miiiiairt,  and 
thr  ib-pth  of  watt-r  wim  iti(-rfA.M*il  to  7  ff«'t.  and  thr  rx- 
ir«'nif  brvatlth  of  tin-  •anal  to  *\**  b-i-t.  Thi'rr  an-  M| 
IiM  k*i  on  thr  main  liiif.  Thf**-  !•••  k^.  oii^inally  9<) 
fi-i  t  ill  Ifiiglh  and  I.'i  ill  lip-adth.  and  with  an  avn* 
agf  lift  of  h  fi*ft  '2  ill!  Ill'",  b'iri  oitii-r  Ui-n  imi'  h  fii- 
largiil.  Thf  Total  h-««  .iml  tall  i^  'ili'J  ff-t.  Thr  tow  • 
{•atbi'irlrvat*'*!  4  b-i  t  »lii\i«  tht-  It  \r\  nf  thr  water,  and 
iH   In  Ift-t   ill  br»-ailtli.      Al    I.oi'ki-ort   tin    lanal  d«  • 

••  <-|pU  60  fit't    Kv    ill*  Mll«  ••(   ."i  liN  k^  I  \iM\4tt'ii   III  Mlild 

roi  k,  and  afti-iM.iiiU  pti«itit^  mi  1  iiniforiii  l«-vi  1  }••! 
a  iliHtanif  of  >VA  inih^  to  Immh'*-*  Uivrr.  o\i'r 
ulii'liit  Is  •  .iirp'l  "M  II.  ai|Ui-ilii<  I  h.i^iMjj  '.*  ari  h'-a 
•  it  ;,ii  fit't  «|k.iii  f»,  h.  Ki):lit  aiiii  .1  half  iiiilf «  fnifii 
thli  |*>int  It  |Ni*k<-i-h  ii\i  I  thf  t'a\ii;;.i  inar^b,  on  an 
••tiiliankinftit  '1  iniji  •>  in  ii-iik'th,  and  in  ^^iinr  jdarra 
70  frrt  ill  bight.      At   S>ra.n«i-,  tin    *' bmg  Irvel'* 
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commences,  which  extends  for  a  distance  of  69} 
miles  to  Frankfort,  without  an  intervening;  lock. 
After  leaving  Frankfort,  the  canal  crosses  the  river 
Mohawk,  first  by  an  ai^uetiuct  748  feet  in  length, 
supported  on  16  j)i<n-s,  elevated  25  feet  above  the 
surface  of  the  river,  and  aftenvanls  by  another  aque- 
duct 1,188  feet  in  lengtli,  and  emerges  into  the  Hud- 
son at  Allvany. 

The  widest  are  tlie  Coniwall,  Beauliamois,  and 
Lachine  (Canada),  Wing  res|Hfctively  12,  11,  and  8.} 
miles  long,  and  150,  190,  and  120  itati  wide.  Each 
has  a  depth  of  10  feet,  and  locks  200  feet  long,  re- 
spectively 55,  45,  and  55  feet  wide.  The  most  costly 
l)er  mile  is  the  LaiOiine  (Canada),  8}  miles  long, 
cost  $2,000,000  ;  $235,934  i>er  mile.  The  Chesa- 
peake  and  Delaware  cost  $203,703  uer  mile.  The 
cheapest  per  mile  is  the  Chio  and  Krie,  307  miles 
long,  $15,300  per  mile.  The  greatest  number  of  locks 
are  on  the  Schuylkill  Canal,  108  miles  long,  120loi;ks. 

The  Welland  (Canada),  36  milej)  long,  admits  ves- 
sels of  a  tonnage  of  500  tons.  The  locks  have  dou- 
ble the  capacity  of  any  other.     Cost,  $7,000,000. 

The  Suez  Canal  connects  the  Mediterranean  antl 
the  Red  Sea,  thus  uniting  the  Atlantic  and  Indian 
Oceans,  and  saving  the  immense  detour  around  the 
continent  of  Africa  formerly  necessary  to  n*ach  the 
Indies  from  any  portion  of  Kurope.  The  length  of 
the  canal  is  altout  90  miles,  having  a  depth  of  from 
20  to  26  feet,  and  a  width  of  from  180  to  300  ft?et, 
sufficient  to  a('.<romnioiUto  ve.s.s4>ls  passing  each  other 
on  the  transit  from  ocetn  to  oi:ean.  The  total  cost 
of  this  canal,  with  tKe  necessary  docks,  etc.,  was 
about  $100,000,000. 

In  the  making  of  the  Suez  Canal,  the  total  amount 
of  earth  removed  amounted  to  al><)ut  four  hundred 
million  cubic  yanls.  By  working  day  and  night, 
tlie  machines  of  M.  Bore!  and  I^a volley  were  able  to 
remove  78,056  to  108,000  cubic  metres  jht  month. 

After  ten  years  of  lalwr  this  great  work  was  com- 
pleted. Upon  the  17th  of  November,  1869,  the 
opening  of  the  mnal  wjisiniiugunited  in  the  pn'sence 
01  the  F^mpn-ss  Eugenie  and  the  EnijMTor  of  Austria, 
and  of  ])rinc«>s,  anibussiuioi-s,  and  men  of  science 
from  EuroiM'  and  America. 

The  transit  between  the  two  seas  was  sjifely  made 
by  the  fleet.  But  tin*  nujuisite  de])th  had  not  l>een 
attained.  Seventeen  and  a  half  feet  of  draft  could 
be  carried  through  the  fanal.  Since  then  the  dej)th 
hits  be<'n  increas«*d  to  twenty- two  feet,  and  ultimate- 
ly will  !h'  twenty-six  feet. 

The  length  of  the  ranal  is  100  miles.  The  estab- 
lished surface-width  is  alxiut  328  feet,  except  in  dif- 
ficult cuttings,  where  it  is  190  feet.  The  least  bot- 
tom width  is  72  feet.  Tin*  liighest  ground  cut  through 
is  at  El  Guisr,  where  it  is  85  feet ;  at  SerajK-um  it  is 
62  feet  ;  and  at  Chalouf,  near  Suez,  it  is  56  feet. 

The  excavation  of  the  catial,  although  of  consider- 
able difficulty,  was  exr<MHli?d  by  the  necessity  for 
cn'ating  artificial  harlwrs  at  the  extremities.  The 
harlmr  at  Port  Sai»l,  uiH)n  the  Mediterranean,  has 
the  general  form  of  a  triangle,  the  base  n'sting  on 
the  shore  and  the  longer  side  on  the  west,  protecting 
the  entrance  from  the  moving  sand.  The  longer  arm 
or  mole  is  8,200  feet,  extending  to  the  26-feet  curve 
of  sounding.  It  is  pi*o]M>sed  to  extend  this  mole 
2,300  feet  farther.  As  this  harlMir  is  ex|)o.sed  to 
northea-st  winds,  an  inside  IxLsin  has  t)een  constru<>t- 
ed.  The  an'a  of  the  outer  harl>or  is  enual  to  400 
acres,  and  will  ]M»rmit  twenty  line-of-battle  shijw  to 
swing  fively  at  anchor. 

At  the  other  extremity  of  the  canal,  a  mole  2,550 
feet  in  length  protects  the  channel,  which  has  l)een 
dredged  to  the  depth  of  27  feet.  The  mole  at  Suez 
differs  from  that  at  Port  Said  in  construction  ;  the 


latter  being  formetl  of  concrete  blocks  of  13  i  ubir 
teet,  the  former  of  stone  quarried  from  the  Dcighlnr- 
ing  mountain. 

The  following  is  a  summary  of  the  expenditmtt  np 
to  the  date  of  the  opening  of  the  canal :  — 

General  exi>enditure8  for  preliminary 
surveys  from  1854  to  1859  .  $15,825,525 

General  exjienses  of  administration  and 
negotiations    between     France    and 

Kg)'l>t 8.894,245 

SaniUry  service,  1866-1869     .         .  121,410 

Telegraph  service          ....  34,fifrt 

Transjwrt  serWce,  boats,  stock,  buildings  1 ,644, 4.^ 

Payment  of  contractors  for  material  3,442,7*: 

Dredging-machines  and  heavy  plant     .  6,^19.24" 

Workshops 844,15«> 

Works  of  construction,  canal,  and  itorts  48,534.33') 

Miscellaneous 1,392,4^5 

Expenses  of  various  branches  of  com- 

l)any  management    .         .         .         .  8,841,«)50 


$80,893,  MS 


The  average  cost  of  the  canal  per  mile  is      |«sU?»,9M 

This  magnificent  work  is  a  better  sclieme  than  the 

})roposition  of  another  Frenchman  ;  ^»  dig  a  caul 
rom  the  l^v  of  Acre  to  the  water-shed  of  the  Jor- 
dan,  and  across  the  water-shed  between  the  IM 
Sea  and  the  Gulf  of  Akabah,  tlius  uniting  the  M^ii- 
terranean  with  the  Red  Sea. 

The  depression  of  the  valley  of  the  Jordan  i«  i 
long  narrow  basin,  200  miles  in  length  and  shoot 
20  in  breadth.     About  one  fourtli  is  now  (.'OTrT>^ 
with  water.     It  includes  the  Dnd  Sea  and  the  Ukr 
of  TilH'rias,  which  are  60  miles  a|)art,  and  the  TXTrt 
Jonlan,  by  which  they  are  connected.     Tlie  defitb 
of  the  ordinal^  surface  of  the  water  in  the  Drtd 
Sea  is   1,388  feet   below  the  Me«literranean  wite^ 
level,  and  the  depth  of  water  in  the  dee|>ea«t  |«it  of 
the   Dead   Sea  is   1,350    feet  ;    showing   the  toUl 
depth  of  this  great  depression  to  l»e  2,738  feet  IkIov 
the  Mediterranean  level.     The  land  a4jacent  totbr 
sea,  however,  is  a  table-land  3,000  feet  aborr  the 
Medit<'rranean,   so    that    the  whole   depth  of  thti 
great  natural  gorge  is  about  6,000  feet.     The  gorp 
is  continued  through  the  Red  Sea  into  the  Indian 
Ocean,   but   a  ridge   113  feet  above  the    Red  sWa 
8e])arates  the  waters  of  the  Gulf  of  Akabah  fron 
those  of  the  Salt  I^ke.     The  fissure,  with  the  ex- 
c<>ption  stated,  may  thus  Im>  said  to  extend  froia 
Blount   Hennon  to  Akabah,  350  niileM,  and  tlience 
to  the  Straits  of  IkilN'lmandeb,  1,200  mile«  farther. 
Th<>  water  of  the  Red  Sea  has  a  few  feet  eleratioQ 
alx>ve  that  of  the  Mediterran<*an,  which  m-ould  make 
a  water-fall  of  1,400  fetft  depth  if  the  water-shed  st 
the  north  end  of  the  Gulf  of  Akabah  were  to  be  cut 
through,  allowing  the  gorge  to  fill  with  the  wstm 
of  the  south. 

This  would  add  about  1,400  feet  depth  of  itster 
to  till*  Dead  Sea,  and  would  put  the  lower  end  uf 
the  Jordan  that  far  under  water.  The  city  uf 
Til)erius  would  be  submei^ged  600  feet  below  the 
surface  of  the  salt  water,  and  the  waters  would 
ramify  among  the  hills  of  Judea  and  the  afflnents  of 
the  Jordan  till  they  found  themselves  checked  hj 
the  mountains  of  "the  land  of  Zebulon  and  the 
land  of  Naiditali,  beyond  Jordan,  Galilee  of  the 
<rentiles."  The  sites  of  Capemaam  and  Rethnids 
would  thus  experience  a  ]iart  of  the  fate  of  Sodon, 
submergence  in  salt  water,  while  the  Dead  Sea  wwM 
l>e  somewhat  fi-eshened. 

.\4ueducts  with  cast-iron  beds,  aQpiioited  ligr 
arches  and  piers,  were  introduoed  1^  Toiford.  I7t8* 
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thm  eoMtraction  of   aerrr*!  canaU ;    the 

-jmI   the   Ulrsmrrr  ami   ThrMir,   for 

.     ,      f  •4iiMliict  orrr  the  (Vim^  i^  71<)  f«**'t 

feaa  tie  nalrr  Mirfa'***  7^  f<*«*t  alwr  the 

rivrr  ;  trn  arrhn  lurr  rat'li  40  ff«*t  ii|iaii. 

b  of  the  lofi  ia  2*J  fn*t ;  Krradth  nf  wat«r, 

boat  Mm  air  33  frrt   in  (Irptli  ati<l   13  in 

tiff  ftfauilrrU  havr    |oii;;itUiUiial  wall  a, 

thr  ca*t*irun  pUtr^  nhi-li  ft*nii  th»*  Imt- 

janal.     Thr  |»Iatr4  havf  tLiu^i't  on  tlifir 

M  af^  ubiini  liv  mraii*  of  nut «  a  in  1  ^  ri'wi. 

ilea  of  thr  ranal  arr  tmilt  of  •  iit*»loni*  u|K»n 

inm  UhI  ;  th<-y  arr  S)  Tft  thii-k  un  each 


fljilt*,  an<l  thf*  HtoDi*  U  barknl  with  hanl-bunii*(l  brick 
Ui4  in  crnii'nt.  Thf  Niilm  hari*  iron  railing  It 
waa  cuni]ilt>tr4l  in  iHOl,  and  cost  aliout  f  100,000. 

Anfith<*r  af|U4H!ui*t  on  thi*  Minr  ranal,  thf  Ellft- 
HMTP  uuil  rhi^t«'r.  at  Pont-y-rvnyllt*-,  in  1,007  fi^t 
lon^*  and  th«*  wat<T*lrvi*l  in  127  fr<*t  ahovr  the  watm 
i>r  thi*  I>ri*.  It  hat  2  abutnirntH  and  18  pien.  The 
pii'm  art'  fuundrtl  i»n  Handi«tont*  ruck,  btt  12  x  20 
fnt  at  th**  Utttoiii,  iind  7}  x  13  fn't  at  thr  ton. 
Fur  7<>  f«*ft  of  thi'ir  hiKht  i1m*v  arc  M>lid,  and  the 
n'Miainiit;;  .'•<>  hollow,  tin*  waUii^M'ing  2  frH  in  thick- 
n«'<»<s  with  tiiK'  innrr  rniaa-wall.  The  width  of  the 
WHtiT-Utiy  i<i  11  ffft  10  ini'hea,  of  whii'h  thr  tominK- 
iMith  t-t^viTH  4  fi'*'t  S  ini'hm,  Umvin^  7  fi'rt  2  inchei 


rif.  l«iG2. 


sy  M^  V  V  NT  ^r-v^ 


I, 


g^-^-h  — 


/Vr  Aqmt'lmft 


JJP- 
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A       A       ^ 
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tnt.     Thr  tnwin;;  iMitli   ^t.inil<*   ti|Nin  iriiii 
■d  the  watrr  rio«^  U-ii<Mth  it. 

ibaakmrnt  ro«t  a>«>ut  .    ^4*J.<»<to 

fj li»;.,«MMi 

oiifc >:i.iMHi 

|j.i2.:ioo 

I  Moedurt,  th«*  «id«  ••,  at  urll  no  tht  1  •••(!•  mi. 
•I  caatiron.  The  .ir*  h*-«  }i.i\>>  •!  ••ji.iii  <if 
9mA  a   riw  aUiVf  th»  ^priiikrtii;;.  7  f><  t  Ti 

•TV  eluM^I  a«  : 

ar  Al«A  canaU  ;   «~iiii<tii»tinff  of  «»ii'-    r*-.i<  )i. 

I  aaala  :  vhi^h  ronri*'<-t  |'la<i-'>  in  th*-  s.iii)f 

fall  Ivinf;  in  oii'*  dirri-ii<iii  milv 
.        alt ,  in  «hi<  h  tip*  ui'fk  •  rii-«-w«  iin<-  or 
«,  at  whi<  h  |iri*vi«ion  of  «at*r  riiti<»t  )«■ 

■IV  Dow  pmj'-i-tfd  : 

m   Lkkr   Mii-hiji^in    into   tip*    Mi<Kii*^si)i|ii. 
■lAer  way. 

lathmu*  (if  ( 'oniith.     Thio,  ii»  ma*  Y«  •  n 

vM  pn>j'<i  t«-l  «>iHMi   t       I;  .iitr.iftitl  till* 

.    (»f    !*•  rn«-lriii>»    l'>ilh>rk<-l«-%    .liiliii>i 

.  atfi    ll«riKl>-*   Alti'i-;  l>iit   it   w.f« 

,«i  tfi  t'lk'*  th'-  tir>>t  .ii  li\  •■  «!<'|i  tow.ifil 

w^mAH-nt  «»f  tliit  t  ii<|.      M n.iil<-ti>l  .i 

•  4iatan'Y  uf  .'{,f><«:t  f>«-i  mi  thi-  <  ••niitliMii. 

^  on  thr  S4V011UI1,  i^idi*  of  thf  iHthiiiiiH. 

fftaAt  hi«ii»ni  al  Uit  \i.\%  )■■•  n  l.it«  ly  .to.  •  r* 

thr  invrMi>fiiti<iii«  of  Mi»ii<«   liniikiii'l 

nntirv  wiifth  of  thr  i^thtiiii-   at    that 

I  Iji  aUiut  l)«.7iiy  f«.t.  M.  th.it  it  WMiiM 

1  «aa  murr  than  half  I'lit  thnni^li.      .\ 

>         l«thnm«  of  rnriiith  wtnild  ilmrtMi 

■1  friratr  to  Ath**iio  f'^rty  our  linur^  for 

,  and  fiftrrn  houM  for  «tiMiiH'r<»  ;  Iikiu 

ithrii*  f4iurtri>n  hoiii«  Tir  •uiilir.^  v*-.,. 

*  iKNin  for  •t«'am<'r<i  ;  .ml,  fiii.tlly,  fr<iiii 

—I  Allini*  all  h'riin  for  tin-  foniK-r  Jiid  lw>» 

iar  Um-  Utter. 

•Jdp-«'anal  tiirunnrrt  thr  lUltn  and  North 

Sfv  buw  two  anuU  onr«i  ai toin  thr  Uth* 

—  tlw  HtreckruiU  raiial.  13W  >  *Jh, 


((••twrt'ii  thr  KlU*  ami  tin*  Travf  ;  and  the  St^hles- 
»i«k  IliiUtrin.  or  Kvihr  Tanal,  1777  84,  between 
Ki*d.  on  thr  Riltii ,  athi  i:rn>Nbur|c,  on  th«*  Kydrr. 
,  Ca-nal'-boat  .\  l.ir>;r  Uwit,  K*<nrniny  d'n^ked, 
iiid  tiiwril  by  liopto-t  ;  thry  van*  in  rnpa^rity,  ac- 
'••rdiiig  to  the  wi«lth  aiiii  d«'i»tfi  of  thr  «*anal  on 
>Ahit)i  tlirv  air  riii|iIoyi'il.  Tiir  iiMial  ra]iaL'ity  of 
thoM*  Dii  tm-  <  }irNa|N'akr  and  Ohi<»  <*anal,  one  of  the 
widrnt  nn>l  ih-tiiTfit  in  llir  I'niti'd  Stiitrft,  ia  110  to 
1  ir»  tonM  of  riiiil. 

lUiikiiir  ht.iti  4  that  th(*  lit'HvirHt  tioat  onr  horae 
,  lan  ilraw  at  it  v|Hril  of  from  2  to  2^  niilm  prr  htnir 
,  uri;r)|^  with  ito.ar^i  loft  ton<«,  in  aUnit  70  fret  long, 
12  ft-rt  bnuKl.  an«l  itrawt  4)  fri-t  f»f  watrr. 

A  iMiat  to  Ih-  ilrawn  by  our  horM*  at  th<'  rate  of  3) 
to  4  niil«*>i  {H-r  liour  will  U'  alMuit  7(*  frvt  h>ng,  6  or 
7  broail.  mimI  itruw  nUmt  2)  frrt  of  wati-r. 

Ca-nal '-bridge.  A  brid^r  nila|iti*<l  to  form  a 
viadui-t  AUtvr  thr  watrr- WAV.  .Movablr  ranab 
hriil^TH  limy  br  of  oiir  of  thr  fo)lowin){  kiinU  :  - 

1.  Tiiniint;    horizontally.      S'r    SwiM;-RKiiM:r ; 

Tn^iT  1II:I|m;f.. 

2.  Tiiriiinj?  vrrtjt  ally.     S»«»'  lUHfii.F-Rntoor.. 

W.  KoUiii^  )iiiri/oiitally  ami  in  thr  iUn-«-tion  of  itt 
Irii^h  :  oiii"  form  of  itntwhriii>tf, 

4.    Ufiiii^  vrrtii-all>.     S*'r  i.jrr-Bi:iiH;r.. 

.'.  KItMitiiix  ill  tip'  «-aiinl  and  witliilmwn  into  a 
•  Ii*<  k  to  allou  iiiaott'il  In  Nit  H  or  vroii'l.i  to  |iam«.  St>e 
F|i*\TlNO*ni:|lH;K. 

Ca-iud'^lft.  A  <-oiitrivani*<'  fi»r  I'onvryinf^  a 
i-aiiablMNit  fnitu  oii>-  lr\rj  to  aiiothrr  withi»ut  the 
ii-r  of  watrr  ill  th'*  ti*iiul  Iin  k.  It  niay  1m*  of  the 
natiin*  of  thr  f»liii  >•!  nurini-  railway,  «U''h  a«  ii«^l  f»n 
thr  Mi»rri«i  ami  >'.'•-•  x  *'.»nal,  N.  J.,  or  it  may  U*  a 
iiiridianiiul  lift  by  tiMiiii<i  of  tai*klr.  In  onr  iunp  it 
i^  jiriiiMitfil  to  float  tlir  vri«M-l  in  a  rai^Min  whi«*h  i« 
••:i|i|Hirtri|  ill  lr%-rl  ]H»sitii»n  on  a  wrd^-hha|*rii  frame 
will'  h  travrpw-M  mi  th<'  %iay«. 

Ca-nml'-lock.  An  ih>'li»ourv  with  pitm  at  rach 
riiil,  foniiiii^  A  I  oiitintion  fwtwrrn  tlir  nppiT  and 
Ii»w<-I  IrVrU  I'f  n  raii.il. 

In  thr  u<  i-oni|iaiiviti;;  dniwin^,  A  ii  thr  h^k- 
i/ifiiii/^/- .  «i  «i,  thr  *.i«I»'  MalN  ;  E  thr  floor,  or  inrtri. 
Thf  n\/r  of  thi-  rlMiiib  I  i^  a  littb'  loii^>r  than  thr 
h»ii;er'*t  UMt  rf«|uirril  t^  ix-i-iiiiy  it  :  it*  Wailth  aijr 
1  foot  widrr  than  thr  ^aid  U«t  ;  it*  drpth  1|  mora 
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ll^^'l^rLrijTJiJr-^  I^^L. 


Qtnat'Lori  { Lflnfi 

thui  th«  draft  of  a  luaduJ  boat  plus  the  lift,  atid, 
•ay,  2  feet  addcil  for  the  coving. 

The  Hoor  in  level  with  Ihu  liottoni  of  the  lower 
reach,  and  U  rerefwil,  lur  llii:  ojiciiiiiK  of  the  tail- 
gaUi.  Tho  hendba;/  hex  aide  mills  hnvincr  jo&- 
diambtri  to  reiTivi!  tlii'  haid-gaUa.  The  floor  ia 
level  with  llie  ui)|K-r  ;»'«(/. 

The  elites  of  the  tnil-Wy  i-nd  in  curved  wngs, 
and  the  floor  or  o;irriii  ia  [liti'lied  with  dry  stone. 

Atthi!  hemlof  the  tMk-rlu<mbr.r  is  the  lift-wall, 
above  which  are  the  htad-gnlrt,  whose  lower  edgea 
press  aKiiinsl  the  heml  mi'rr-nitt. 

The  lail-'jaici,  whicli  lIo-sl'  a^iniit  the  tail  miUr- 
tUl. 

The  eulvi-rts  throuftll  the  side  walls  shown  iu 
dotted  lilies  ai-e  for  filling  ur  diiirtyiiig  the  lock- 
chamber.     These   sliiitea   are    ({overned    by   slide- 

The  fylindrieil  recessi-s  in  the  side  walls  in  which 
the  gates  are  hingi-d  are  I'alled  holhm  quoiia. 

Each  gate  is  coniiwacd  of  a  fijirf-^wai,  miler-poat, 
balatux-bar,  cmi-pienf,  claiiliiuj,  and  diagonal 
bracing. 

There  was  a  lock  at  I.nndon  Bridge  iu  Pepys's 
time,  leai  ;  at  least,  he  cftll.s  it  such.  It  was  prob- 
ably a  sluice,  and  the  chatty  fellow  "was  fain  to 
atatid  H|Hin  one  of  ihc  piers  about  the  bridge,  before 
the  ra>-n  could  draj;  their  boat  through  the  lock." 

Ca-nal'-lock  0«te.  The  hinged  doors  at 
each  end  of  a  eaual-loi'k,  which  arc  opened  and  closeil 
to  admit  the  jiiuvuige  of  Ti'HM.ds.  Of  tliesu  there  are 
two  at  eai'h  end  of  the  lock.  They  are  hung  on 
iiintlnt  ill  the  atom-work,  and  open  outwardly, 
being  turned  by  levers,  siiiiihir  to  the  tiller  of  ii 
rmliier,  anil  when  closeii  the  two  edgea  must  fit  as 
accurately  together  ns  [XMsible  to  (ireveiit  the  |ias- 
sage  of  water. 

At  least  one  gate  at  each  cad  must  be  provided 
with  a  ^uicj!  or  flood-gate  mar  its  bottom.  Whi'n 
a  boat  is  to  |«ss  from  a  higher  to  a  lower  level  in 
the  canal,  llie  gates  at  the  lower  end  are  closed,  and 
water  aihiiitled  into  the  lock  at  the  other  end  until 
the  water  in  the  lock  ia  at  the  same  liiRlit  as  that 
oif  the  canal  above  ;  the  ujiper  gates  are  then  ojiened, 
•ltd  the  boat  admitted  into  tlie  lock,  when  these 
gaU»  and   their  duice  are  closed.      The  water  ia 
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at  the  hight  of  the  lower  level,  the  lover  gi  .  _. 
opened,  and  the  boat  allowed  to  pan  oat. 

To  elevate  the  boat  from  a  lower  to  a  biriier  IfifI, 
the  water  in  the  lock  ia  brought  to  the  uiwa  Urd 
by  opening  (he  sluice  at  that  end,  if  nrriiii,  Om 
gatea  being  then  ojiened  and  the  boat  paMcd  in, 
these  gates  are  again  cloKd,  and  water  admilitd 
by  the  upper  sluice  until  a  sufficient  hight  ii  at- 
tallied,  wlicu  the  upper  gates  are  opened  and  th 
boat  paskcd  out  of  the  lock. 

Cui-bnoy.    {Nautical.)    A  conical  buoy,    Sn 

Cu-cait  A  lightly  framed  two-wheeled  vchiili 
supporting  a  large  uw  for  containing  milk,  etc 

Flf.lQH. 


The  illustration  gives  a  clear  idea  of  tltc  arrtBgt- 
uent. 
Cau'oeL    A  leaf  to  be  cut  out  and  replacad  brt 


and    trellis-work ;    in    modem    buildings,   Uttind 
lade  with  croaa-ban  of  wood,  ma,  lead, 
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vbkb  A  lorkH  in  the  lowrr  md  of  th<*  n-ontin-tMk,  liciuyr  unmMi>  to  rrmd  aiiiI  having  no  bnok»» 

MS  ft  tT|tr-chaar,  whirli  nimy  li«vf  nir»%'iilili>  hi*  tiiiiU  tinK*  ht^vv  on  hin  hKntU. 
idimtr  month  ami  ymr  in^idf  th«'  mhiUo  nf       Wlnlf  nmlitatinK  »n  tlif  f|ii<iiti(iii  of  wlifthrr  it 

,  «birh  niAv  \w  thi*  tit  If.  i-tf.,  i>f  tlif  hnii.  U  ««»ftli  «hilf  to  kit'k  off  hin  iNHitN  h*>fon-  Koin^  to 

aloC  in  thr  fimif  thr  rhnv  in  iM*4*ti|»i«M|  dy  lit^l.  he  i>i  iiit«Tni|it«*il  by  a  •  haniUTlain,  who  »I«^{ni 

iluiroillraarhain.  vh(n«*  fun vi-iitivir  link k  aUiVf,   and    hait  n»  vmy  «if   aMfUilini;   fXtvpt    hy 

r  flon««iwndinie  to  the  day«  of  thi'  month,  «iiniin^'   thmiif^'h   thi'    myal    a|iarlnH'tit.     An   t'lufrn 

td  in  111*"  iMjnirwl  •u«-«i*!«fti«»n  hy  »pnN-kft.  %i»ti-  not  thm  nhat  th«'y  oiir.-  uvn-,  whm  thf  folkn 

ikt  fklanitrr.  «  Atti>nil  thmiMdvcM  |ironiiM'uou>k|y  ov«t  thf*  rtoor  of 

T  fiffink  lif  1-411  it-ii lit; -vtiiriifi^  th**  pliinpT  in  thf  Ii.i|),  Hint  iH-opli*  urn*  lNt*niiiiiif(  rft-minnti*.  th«* 

th  Uailrft  iir  iMMiits  «hii-h  |M-nftnitf  anil  kinjr  hid^  \us  ari-hitfi't   to  conttivt*  M»nif*  nitMir  hy 

paprr  of  th**  {•niitril  «tani|i,  •*>  that  it  nwy  whi*  h  his  UiiriMim  hliall  not  lie  niatlr  a  |wfkijif^.wtty 

iluf«li|e  hy  a  prtM  f<iA  whi*  h  would  dini'hiirKi*  for  thf  ^.ifp-tffi<*.    Ti»  thf  di^tfuxt  of  thf  Mid  chani- 

r  eanrrllation.  l^rUin,   **o'  miiiv  ni^ht»/'  thi*    hnildfr  niakm  nn 

B  one  11  rr|imirntf«l  in  ViiS.  h*'»6,  whirh  i<  ontAidf  Main  ji^*  likf  a  lH«M«*r.  ami  hi««  lonUhip  in 

by  |im-u%»iitn  *if  thr  |diih;:fr  or  rotation  of  uttrntlantf  may  pi  iifi,  antl  in  at  :hf*  window. 

Sill  h  iMiiplf  liinl  hilt  littlf  um>  fi»r  n  i-andlr  ;  tlipy 

Itamp.    A  |in-^  for  ilf faring  i»rint-  roM*  farly,   nti*  hfartily,  antl  fclf|>t,   and  no  doubt 

s  •*-  ,...'Vrnl  thfir  rf-lWf.    Srt-  <*ANrKI.IN(i'  nnon-tl  hravilv. 

S«  htdaM  an*  M-«ttfn*4l   all  alotif(  tlip  |iathwAy  of 

iniBi      A   liiiiiii-Ht.itii|.     Ill  trififiUl  history;  but  a^  for  kin^,  tht'ir  counfilorN,  and' the 

i«^  th*-  an*  |i-iit«  Is  U'lifti'il  ti>  hiivf  Uf  II  ntiiiniiMi    {Mfi|ili>,  thfV  wt-n*   lik«*  S<ott'fi  h«*ni,  WiN 

ooi  thr  mhji|«i'  iif  itn  itfiilfi  f HMirx,      bra/ii-r^  liuiii  ot  I^-ioniiiif.  thf  "htark,  nMMH-tnNi|iiiifc  S«*ot/' 

for  hohliiii;  fiit-l,  iiHiuiitiil  Mil  tri)«MU.  who,  wh.it>vtr  ••thi*r  t.iult«i  hf  niiifht  havf  had,  waa 

thr  (in-fk*  did    KiiiiLiiit  thi'\   ut-n'  hi;;hly  f^jiiiltlf^kM  of  vinlatiii;;  n  Imly'n  <-iirn')»|>olidfli<'(*. 
al,  and  nia>lf  ••(  bMiii,'<-  .nid  niarblf.     ThfV 

until  Utrlv  in  th-  l.r.u,.  h.-.l  .ti-  ks  f-r  thf  "■f";L?^'^.■  \TJ^T,  «h?T!2:*** •*•*•• 

,        ,     .    I,  ,  ,      ,  .  ,  l^ttrr  nr  iIim*  know  |  ttr^wr  a  iwie. 

DCffrliy  liAiim  jti<l  •ttiitf  h  diiiip  r-tabb  «  Wfn* 

mI.  If.   as    Hyn»n  s.i\n    **  Miiiiiiioii   in  fxai-tly  what 

Bfioo.  in  hi«  *llt«t«iiii  ('i>ittiiifnt.iri*  «,'  sa«h  WillUiii  of  l^birainf  «i>uli|  huvr  U*fii  hatl  he  liffn 

manf  lh«iii%Mu«,  thf  tvMiit  of  Si<  i!y.  -l-ih-  abb*  to  n-inl  ami  uriti-,  '  lb«'  |»b'iitifnl  latk  of  Ifani> 

tK»«lV>'taiiruiii  of  Tan  Ilium,  aiumlb-thk  iiik'  ^an  in  hi?>   favi»r.  ,i>  mif   bail   U*ttrr  rtniain   a 

r  routainiiit;  aa  kp-aX  a  imiiuUt  o(  •.iiidl««i.  ini-rf  i-attb--tbifl  than  lifi-otiH-  wiirar. 

IV  cUy*  in  tlir  vfar."       .\itn.\Ai  >.  Ill  tin-        |jiiiii«n  w«Tf  kiiiiwii   ill  all  thf  am'ifnt  rountrira 

•  ■  a 

M^iata."  ub«n-  <  ivili/.ttioii   hail  dawnfil.      In  rhiiia.  India, 

iSOT'.     i/*«rriAi-ff/iirN  •     A   |>r«iti-«  ti-iii  fill  l''n>  pt   ami    Ktniria,   thi'V  havr    Ufii  %u  hui^  iiard 

—vtftiniK  id  bni«h«<MNl.  ft>  .  that    tin-   iiifiiiMi y  i»f  iitaii   niltlifth   nt»t   ti»  th**  run* 

A  ryliii'br  of  tallou.   nax.   |«iralhiif.  irary.     ( '••iii|<ar-.iti\f!y    iiiim1«tii    (in-<*t'f    and    Konio 

yrfmarrti,  or  othff  f.tir\  iii.tiin.tt,  m  ihi-  L:aibi-r*il  tbfiii  li«*iii  thf  riatiom*  wbfiio*  thry  df- 

iKh  ia  a  wiH«il\  Ml.  k  fiioiotiiik:  "f  )>-ii.iibl.  MVfd  th^'ir  « i\ili/aiiiiii.   thfir  nH-ihunic  arta,   their 

t«iatr«|  libr«**,  of  A  rii«b  •  i>ii\fiiii  ipf*.  iiml  all  but  thfir  tiiif  nrtt.      In  thia 

r  fcraamr  that  ihf  f.iiln  Ht  fnnif  of  ]>i>rta-  latter  rf»|i*<  t.  wbib-  l)if\  ntill  n-taiiit*«l  tinirh  of  thr 

*ial    li|;ht>i    Wffi'    bmii  is   jud    !•■!•  bf-,   tii  •-oiivfiitional.    tbfv    biir^t    tlo*  al^^iiird    ffttfra    with 

!<tv««|nl  rrvi4M*t<«  and  l.iiii|«4       An  fbv.itfii  ubi'h  thf  I'titoto  hail  •  npplfd  thf  artiat<»  of  K^ypt. 

nr  t-n*MM-t.  f*il  at   iiitfit.iN  Hitb  III-  Thf  m>ii<iiiiiii!«  and   fMiifliii^  <tnfk.  though  a  iiiMn- 

Irnal.  tin  h  it%  «>M«i  .iiiti  i.it*.\  •>!  «iiK  ii-ii'^t    in    bi'»  "Hh    u.iv,    wmiM    naliiiallv   I'lrfrr  a 

M    !••    an  fflfi/ii''    lu'bt    b»r    K^L-^tfrn  u.iriii  noidfl  to  a  •totif  raftht.     Sff  I.wii'. 
ia»  whrrr  thf  iourt^  an-  ••{■■n  t<i  !b«-  -ky.         Sitiio- iiatimii  ha\f  Ufii  iortuiiMtf  in  thf  iMNM-iMioii 

a  Milntaiitul  f4|iiivab  rit  at  i  aiii}i-iiii-«  tiiiti:<«.  of  bitiiiitfii.  or  miii*-nil   |tit«-h,  m>  tfrriitil,  and  havt- 

br  rrmrnibi-rvil  tb^t    rb*    if-o  ••(  artilitial  iio^d  it  for  liKhtin^  |iiir}MiKu-.  fnnn  tiiii<   iiiinifnitirial. 

ifMlinjC    and     ^tii'tv     ai»-    <  oiii)mi  itiv*  |v  Tbii  ba«  U-fn   tlo-  **•'*•  f^iM'i  tally   with  thr  AMatir 

aiiivrr^al  b(;htin^  up  •>!  •\fi\  hi»ii<^-  ui  nation^  in  thf  \ii  iiiity  of  ib«-  i 'aopiaii  S*-a. 
iir«A    ■-••vrr«    tlf      ..iii«i    !<.    a    ni«Hli-iit         Spliittfr-«  "f  ^"»m\  <«.itiir-atfd  in  lot  k-^il,  olivf-oil, 

H«M  ft  in«»tfrii  in\i-ii!:'>n       I  b*-  !<>hv;  Miiilff  "r  animal  k'*-'"*'!  may    !•■  ■  itnoiilfr*i|  a«  in*  i  pirn  t 

if  prpviijii«  i:<  ii>  r.i?:  >ii- «•  r>-  ^i^ui   b\  tbi-  'aiidlf*;  uiiil  thf  likfiif«  Ui  ariif  «till  niorv  ap|t.iiriit 

flin*,  hot  of   l.inipt  '-r   •  ii.-li>-.  •»•  t.ir  u«  mIm-ii  a  fr-axtil  pif  •' of  S4itt  )*iiik  or  a  tMi«t«il  Imk  of 

m  thr  |w^*pl«-  i>f   il:   Lin  I-  wi^  •<<n<iiiiid  natural  tilN-r,  *>m  h  i»  that  ff 'i'ttiiii  or  ibf  awlfpiaik 

ry  amall   numi>i    •  iiuld    r<.t<l.    and    Uiikt  u.i«  ilipiH'*!  in  in*  ltf<l  bituiufh.  pit*  h,  or  an  annual 

that    kin>ri  ^a\«    «f«  uiifv  wb«-ii  tbi-\  fin-.tv*  tliat  i«  banl  at  ••niinarv  tfiii|M*ratiimi. 
;   Bib|f»mtrf  •  baiiii -i   in   •  bui*  bf*  ;         Tbf   i'«ii<Ilf   {\fiini*/.t\    w.i*   u«#««l    by    thf    Kotiiana 

onr  U«  fi>r  th*-  nun   ui ild  r*-.fl.  U-furt-   thr   invfiitii'ii  ••!    lam|«i  (/ifvi-u/i  >.      Iioiiiaii 

irf   fur   hi'ii    wli'i   • 'HiM     iii.t,    till     |i>rnjfr  i-aiidb  «  bad  wii-k«  ••!   ru-b  (<«-ir/fif.«).  and  vi«-rf  iiiadr 

^  tu  •*  l»-nrhl  "f  .  bi^ry  In  |t-\  i«  tuinj*  *>t  wnx  {•■rr*tt\  oi  tidbi^t   |  *• '-iiy.!  i. 

mi  lifr  of  krit:«  .'ani  yur^  -iic  •■.  in  "an  Aliifd  thf  (^n-at   it>i<l  .i  j^nnlii.itt^l  wax  tahilb*  aa 

barhafiMl*    K.ii«:lan<l.    «•■   YhhI   i>r t     tIm-  a  tino-  ki-i'|ii-r,  himI  pi-ii^d  it  in  a  laiit«lli  to  npulixr 

I  Brta    ailtMi);  oil    a  otiifl   wb<i*«f   !bi*f  lit  i  ••n«iiiiipt|oti  b^   pn  \  flit  Hit;  Maniii; 

•*li  int'i  thf  ilirt  fiiniiiii;;  tbf  tli*>r  t.(        Splintfrt  nf  minx!  •i.ttni  it>il  mtb  animal  fit  wrr^ 

rr  on  lh«-  w«titi<l  tbMir,  ••%•!  ti.i-  ir-  bi>l  uti-d  ni  Kll^lalit|  b\  tbf  i""*?.   \.  i>    !;{<<".     Thf  pith 

Hpr  «^«iinHin  liall  lHdti«       Hit  '{M'tn  «il«  nf  ^h. imp- riitb  i./kh '->/«•  ^'^  •'«!#«»  u. it  iku  I  K.«-i|iiriitlv  titrd 

II  of  til' («<*l»tra<l,  aiii|  at  i\>iiiiii;  d'.iut  l>.r  a  wiik,  aiiil  ;iiitu.tiil  tbf  i>iii{Mitf  tob'tabty, 
id  thrtiKw-lfr^  •lf«*py  aftir  .i  btaw  tii|.|«  i  tlMiii;:li  it  i  oniliM  ti-d  !).•- ^'t«-a'>i  -[•■ulv.  ^.%\*'  a  vrry 
al  brrr  A«  thf  ilnjway  km;;  111*-  twiirn  iiiipb  t.itf  li^bt.  ,iii>l  Ha^  •  .f>ih  •■\tiiii;ui«hf«l  bvdnft». 
nnr   in   rviMintin;;  to  hi*  ^^T*  lliti-t   tin-  It  it  ttill  umiI  tb«tf,  ai.d  it  •.ilb<t  a  nitb  lii;ht. 

mtarra  uf  thr  day.  and  haa  no  M-holaiktic  ,       l>iu|{fiifa  \AMi   ii.   i.t,  «h«t  M-ari-|inl   in  ilayli|tiii 


CANDLE.  4 

«cith  ■  lantern  for  an  honest  iniiii,wu  aiiticipsted  by 
three  hundred  years  in  the  prophecy  of  Zephaniah, 
vrherein  it  is  declared  that  Jenualem  shall  be  searched 
with  candles,  and  the  mm  tliat  are  nettleil  on  their 
]rrs  shall  be  puiiisbeJ.  The  candles  so  freigueotly 
refi-rred  to  in  Scriirturc,  generally  in  metaphor,  Were 
no  doubt  cores  of  twiati'd  fibrrs  dipped  in  pitch. 
wax,  or  tallow.  The  candlesticks  U  their  itacred 
buildings  were  very  rich  and  ornate,  and  became  a 
re)[iilar  chaive  for  a  division  of  the  priests.     It  is 

Sroliahle  lij^ht  was  continually  maintained,  as  in  the 
lagian,  E^ptiau,  and  tire>^ian  temples. 
Oindles  are  of  several  varieties  :  — 

1.  Paraffine ;  obtained  from  the  distillation  of 
coal  at  a  low  heat,  also  from  lignite,  peat,  and  wood. 
Frequently  combined  in  candles  with  sperm  and 
■tearine.     See  PARAPFiyE. 

2.  Spermaali.  Usually  of  wax  and  spermaceti. 
ThvM  are  molded. 

3.  Compoiiiion,  Mixtures  of  spermaceti,  Callow, 
with  a  little  resin  or  wax,  in  various  proportions. 

4.  Sl'irint.  In  June,  1S25,  Gay  Lussac  obtained 
a  patent  in  England  for  candles  made  of  the  lUarie 
acid  of  tallow,  lard,  or  cocoanut  oil. 

The  fatty  acids  are  separated  from  the  glycerine 
by  caustic  lime,  the  fat,  l^me,  and  water  being  boiled 
and  stirred  together  until  the  mixture  is  fully  sa- 
ponilied.  The  lime  ii  then  ssturatvd  by  agitation 
with  dilute  sulphuric  acid,  which  forms  a  solid  sal- 
phate  of  lime,  and  sets  the  fatty  acids  at  liberty  ;  the 


mass  in  bags  and  subjectinj;  it  to  hent  and  pressure 
in  a  hydraulic  press.  The  solid  stearic  and  marga- 
ric  acids  are  farther  presse<l,  purified,  washed  while 
in  a  heated  condition,  decanted,  and  run  into  molds. 
6.   Tallow.     These  are  mold«l  or  dipped, 

6.  Palm-oil,  This  is  obtained  by  bruising  and 
boiling  from  the  fruit  of  the  oil-palm  {Elait  guineen- 
«i»).  It  contains  about  «6  per  cent  of  a  solid  white 
fat  known  Kx  imlmiline.  The  oil  is  bleached,  com- 
pressed in  woolen  bags.  The  solid  matter  is  melted, 
decanted,  a  little  wax  added,  and  run  into  the  molds 
in  the  frames. 

7.  Wm  candles  are  not  easily  molded,  andare  there- 
fore prepared  by  {lOuring  wax  on  suspended  wicks  ; 
the  cylindrical  form  lieing  aflerwaiils  given  by  roll- 
ing hot  between  a  wooden  slab  and  a  wet  table. 

iiarger  wax  canilles  are  nrade  by  rolling  a  wick 
into  a  sheet  of  wax,  in  a  spiml  of  grailunlly  increas- 
ing diameter.      Such  were  those  of  Dritnj-tant  redi- 

"  TIs  *wn t  to  vlgw  from  hslf  pant  Ave  till  rii 

H'ax  Ui/icrs  are  made  by  drawing  a  string  at  a 

T.lated  speeil  through  a  imn  of  nicTled  wax. 
he  Reformation  greatly  decreaaed  the  consump- 
tion of  wax  candles  and  the  keeping  of  bees.  In 
the  Castle  of  Wittenberg  and  its  church  35,750 
pounds  of  wax  lights  were  burned  yearly.  In  the 
beginning  of  the  fourteenth  century,  wax  and  tallow 
eaiKlles  were  uuconunou.  Philip  the  Bald,  Duke  of 
Bui^undv  about  1361,  oiTered  lo  .St.  Antony  of 
Vienne,  for  the  restoration  of  the  liealth  of  his  sick 
Bon,  as  much  wax  as  the  inttrr  weigheil,  and  was  held 
to  have  made  a  princely  offer.  In  January.  ITiU, 
14, (WO  wax  candles  wre  lighted  at  once  in  the  cele- 
bretiou  of  a  feast  in  the  Sectoral  Palace  of  Dresden.  | 
Candles  which  require  no  snutling  have  slender  I 
wires  twUted  in  with  the  cotton  of  the  wick.  When 
burning,  the  top  of  the  wick  turns  outward  in  such 
A  way  as  lo  enable  the  oxygen  of  the  air  tu  consume 


i2 CAWDLESnCt.      

the  charred  substanoe,  which  it  caiiiiot  da  when  ii 
the  middle  of  the  Same. 

Night-lights  are  short  thick  candle*  with  msQ, 
thin  wicks. 

Machines  are  lued  for  making  candle*  wilk  « 
innercoreofsoft  or  inferior  inatenal,  such  ■■  taUo*, 
and  a  coating  of  hard  or  superior  subataoce,  sock  m 
pti  ratline. 


Can'tUe  -  dip'plnf 
which  a  large 
number  of  de- 
pendent    wicks 

cistern  of  melted 
tallow  and  the 


A  frsBM  br 


Hf.  106T. 


ifted  0 


t    of    11 


repeated  until  a 
sufficient  thick' 
ness  of  tallow  bss 
accumulated  on 
wick.     The 


andle- 


ippe 


nip/timt-tlmduMl. 


intend- 
ed to  give  a  de- 
terminate weight 

of  candles.    The 

pended  on  rods  from  one  end  of  the  bklaoce-tar.  nj 
a  weight  is  placed  in  the  scale  at  the  other  nJ. 
The  wicks  are  repeatedly  dipped  into  the  talluw-m 
until  they  acquire  the  desired  weight. 

Cau'dla-mold.  The  Sienr  Le  Brei  of  Fsiii  ■ 
said  t(i  have  been  the  inventor  of  molding  caadlo. 

The  Jfarquis  of  Worcester  in  his  "  Century  at  li- 
ventions,"  1055,  ipeaks  of  bran  candle-middi  i* 
which  a  man  may  niake  500  doien  in  a  day.  Kt 
adds  an  ingredient  to  whiten,  cheapen,  and  reodci 
the  candle  more  lasting. 

At  the  present  day,  candle-molds  are  osaallj  tutli 
of  pewtJT  or  tin  ;  in  some  case*  glau  hai  been  n- 
ployed.  They  may  be  inserted  in  a  wooden  frasK, 
the  upper  iiart  of  which  serves  as  a  trough ;  v 
several  molds  may  be  permanently  attached  to  ■  lis 
troush,  the  whole  constituting  a  single  mold.  Eack 
mold  consista  of  a  cylindrical  tube  having  ■  ronioil 


alloK 

end  of  the  mold  ;  « 

projecta  beyond   and    clooes   the   apertore   in  tkt 

conical  ti^.     Sticks  or  wires  are  jiasMd  thn>ngh  tfa 

loops,  their  ends  resting  on  the  edges  of  the  moU- 

frame.     The  mold  ia  placed  open  end  np,  and  tka 

melted  tsllow  poured  into  the  trough  by  means  of  1 

ladle.   When  sufficiently  hard,  they  are  withdrawnhy 

means  of  the  ■Kins  or  sticks  passing  throogh  the  loopa 

Can'dle-aUck.  A  well-known  domeatic  atool 
employed  for  holding  and  carrying  a  lighted  candK 
now  to  a  great  extent  snpeneded  bj  the  introdactiM 
of  gas.  kerosene,  etc. 

The  candlesticks  of  the  andents  were  tot  onM, 
and  those  belonging  to  the  temple  wunhip  wtft 
larse  and  many -branched.  The  candlestick  it  tW 
Hebrew  Tabemacte  was  in  the  Sist  apartnnl;  a 
constantly  buniing  light  was  a  featore  tn  tha  >«^ 

lamp-stand  was  emblematical  of  the  priMt'i  cAm 
[  and  was  used,  in  metaphor  at  leatt,  aa  aa  evUlH 
[  of  acceptable  oblation  ;  as  in  Bimlationt  wta* 
I  rejection  is  intimated  by  the  threat,  *■  I  wilt  ■■■ 
I  unto  tli<-e  iguickly,  and  will  ranove  tfaj  m 
I  out  of  his  placr   — ' —  •' *■  " 


Cudleatick*  tn  mentioned  in  Eiiglund  iu  tlie 
nioi  of  EAgMi,  A.  D.  957. 

Cui'droy.  A  machine  used  to  prepare  cotton 
idotlu  for  pnnting,  spRodins  out  the  fobric  as  it  ia 
raUed  anaud  tlie  lapping- roller, 

Gu'dy.  Fniio  the  Suisknt,  kanda.  Sugar  ia 
trom  Suukrit,  'aaTlcara.     See  Suoak. 

A  prepatktion  of  sugar  or  iiiolH.sse9,  either  ulone 
w  in  coinbin»tion  with  other  aubstancefl,  to  flnror, 
»lor,  or  give  it  the  desireil  ponsisteiicy. 

Snnr-ondy,  aslcnovn  to  the  British  confectioner, 
nd  known  as  rock-candy  in  the  United  States, 
coDiiats  of  large  crystals  of  gusar  clarified  with  a 
r  quantity  of  charcoal-polrder  than 

U'    *      '  ■'■        - ' '"■ 

ud  then  left  to  cool. 

Candiea  of  varioua  kinds,  colors,  flavors,  and 
ibapes,  are  made  by  ditferent  combinations  of  in- 
pwiento,  pTocesses,  and  macliiiies,  which  cannot  be 
nuidercd  at  length  in  this  work.  See  "The  Art 
4 Cmfectiona^,"  Tilton  k  Co.,  Boston,  1860  ;  Jar- 
in'a  "  Italian  Confectioner,"  London,  18S1. 

In  ona  ionn  of  candy  ■making  machine,  the  candy 


in  ita  plastic  condition  riassea  between  geared  rolls 
to  which  are  dies  or  molds,  and  having  n  slight  space 
tetwecn  their  onter  faces :  side.rolls  are  also  employed 
forgiving  uniform  speed  ;  and  the  molded  tigurrspasa 
out  on  endless  bands  driven  in  op)>usite  clirectians, 
tnth  aides  of  the  figures  being  thus  set  or  chilled. 

Cam.  1.  The  atem  of  a  plant  of  the  genua 
O^amut,  very  common  in  the  South  of  Asia  along 
the  margins  of  rivera  and  lagoons.  It  is  split  into 
ribbma,  and  used  for  making  chair  seats  and  backs. 
Hachines  are  adapted  for  aplitling,  planing,  and 
polishing  rattan  for  the  various  piirpoie.i  to  which 
It  i>  adapted.  After  the  removal  of  strips  having 
the  poliahed  cuticle,  the  core  or  central  portion  ia 
ronnded  and  used  for  basket-making  and  other  pur- 
powa.     See  Rattan. 

3.  The  SDgar-cane  (Saccfiarum  offidnanim).  See 
Sddab. 

S.  A  walking-stick. 

In  the  manaTacture  of  canes  great  (juantities  and 
Tarietiea  of  malerials  are  consumeil.  The  black- 
tluini  and  crab,  cherry-tree  and  furze-bnah,  anpltng 
oak  and  Spanish  reed  (Arunilo  doiuu:),  are  the 
brorttes.  Then  come  supple-jacks  and  pimentoes 
hm  the  West  Indies,  rattans  an<l  palms  from  Java, 
■Ute  and  blade  bamboos  from  Singapore,  and  stems 
gf  tlM  bavbiua — the  gigantic  grass  of  the  trapica 


:.i  (■ank:-kn[fe. 

—  from  Borneo.  These  are  cut  at  certain  seasons, 
freed  from  various  appendages,  assorted  into  size^ 
and  seasoned.  Many  different  processes  are  required 
to  finish  even  the  cheapest  cane.  The  bark  is  to  be 
removed  after  boiling  the  stick  in  wnter,  or  to  be 
polished  after  roasting  it  in  ashes  ;  excrescences  are 
to  be  manipulated  into  points  of  beauty ;  handles 
straightened  and  shanks  shaped  ;  forms  twisted  and 
heads  rasped  ;  toi>s  carveil  or  mounted,  surfaces 
charred  and  scraped,  shanks  smoothed  or  varnished, 
and  bottoms  shaped  and  feiruled.  Malacca  canes 
have  freijucntly  to  be  colored  in  parts,  so  that  stained 
and  natural  surfaces  are  not  dislinguisliable  ;  ivory 
for  handles  is  turned  or  carved  into  shape  ;  horns 
and  hoofa  for  handles  are  baked,  to  retain  their 
forms  ;  tortoise-shell  rasiiings  are  conglomerated  by 
pressure  into  ornamental  snaiies,  and  lithographic 
transfers  are  extensively  used  upon  walking-sticks 
for  the  Parisian  market. 

The  f^yptian  gentleman  did  not  consider  himself 
"Hxed"  without  a  walking-cane.  He  ofiTected  a 
certain  little  horn  or  prong  near  the  handle-end. 
The  lotus-flower  was  a  favorite  knob.  Their  canes 
varied  from  3^  to  6  feet  long.  Their  namea  were 
inuribed  on  them  in  hieroftlyphics. 

raising  device.    See  Hyiikaulic  Canf. 

„..__.    A  weapon  comprising  a  gun-barrel 

with  its   dittrharging  devices,  arranged  within  the 

shaft  of  a  cane  so  as  to  |>resent  the  appearance  of  an 

ordinary  walking-stick. 

Cane-har'vest-er.  A  machine  for  cutting  sugar- 
cane or  aorghi^tti  in  the  field.  It  differs  but  little 
essentially  froni  tbe  CoRN-ii  .   "  -  - 

In  one  form  it  baa  saws  or  blades  which  c 

the  gi'ound,  the  cane  falls  o 
cradle,  and  a  cross-cut  saa'  cuts  off  the  top,  whose 
imperfectly  matured  sap 
injures  the  quality  of  tha 
.<iugar  by  its  feculence,  and  its 
(juantity  of   uucrystallizablo 


tator  consisting  of  u  perforated  cylinder  with  paddle- 
wheela.  At  one  side  of  the  cylinder,  and  conunuiii- 
catiiig  with  it,  is  a  tank  with  a  perforated  cover,  on 
which  a  stream  of  water  is  projected.  The  tank 
communicates  with  an  oven  containing  sulphur,  the 
vapor  of  which  escapes  into  the  tank,  where  it  is 
purified  by  the  water,  and  then  passes 
cylinder,  where  it  is  mingled  with  the  cane 
means  of  the  agitator. 

Caii«-luilfe.  A  knife  like  a  aword  o 
inaditli,  used  fiu'  cutting  standing  cane, 
blaile  from  IS  to  24  inches  long,  and  is 
various  ]>Htterna  for  the  Southern  or  South  Ain< 

The  necessities  of  the  sorghum  culture  i 
United  Stales  have  given  rise  to  sev 
tools,  among  which  are  the  strippers. 
HTKiPPEK.)  These  are  for  the  purpose  of  removing 
the  blades  from  the  stalk,  the  former  being  green, 
immature,  and  absorbent,  tending  to  depreciate  the 
<|iiantity  and  ipiality  of  the  juice,  which  ia  feculent 


5  by 

4'  Spanish 
It  has  a 


The 


topped   also,  for   the   same 
;  the  saccharine  juti-ea  of  the  top  are  crude 
""  '        and  the  panicle  is  not  calculated  for 
a   duty  being   to   elaborate  starch. 


which  U  somewhat  matured  »t  the  8> 


tiiiK. 
Cane-inlU. 


A  machine  for  grinding  sugar-cane 

or  wrghuni-ittalks. 

By  a  system  ot  levers  A  nnd  B  the  roll  C  U  forcvd 
up  agaiuat  the  top  rail  in  close  L-outaut  witli  it,  so  as 


i  CANE-8PLITTEB. 

Fig.  lOSI  ihowa  a  ■or^nm-mlll  on  a  am«hi 
iinaller  scale,  havingtluM  lolla  wfatdi  gin  Mo 
|)oints  of  pressure.  The  cane  is  led  bf  a  nunitu 
tpout  between  the  rolhi  /  JT,  and  then  bttnn  /£ 
The  juice  ia  received  in  a  pan,  tb«  ralli  air  km 
Ai-au  by  n  scraper,  and  the  hagaue  deUvrnd  <m  to 
1  diBcliante-board. 

F%.ioa. 


Si^rar  Oiiu  MB 


to  nuuh  large  and  sniall  ranen  Tl  e  strain  in  regu 
lated  by  thenhiriii  sof  theneigl  tsoi  the  compound 
levers,  so  aa  to  i  roJu  e  ai  y  pn-vture  n  |llircil  Thi 
povnsr  is  a|  pi  il  to  ll  e  pult  y  />  an  1  tra  iinitted  to 
the  upper  roll  tl  rough  tl  e  on  loi  E  Tile  endless 
apron  F  umea  Ih   cant-  to  be  cnKlint 

In  Pig  lObO  the  cane  u  TtNl  i  to  the  mill  by  an 
endless  belt  O,  and  is  held  by  the  rollers  II  g,  while 
the  revohing  knives  C  F  chop  it  into  pii'CeH.  which 
&1I  on  the  crusliing-wlicel  Ivncath.  This  wheel 
glxles  tlie  pieces  a(piuKt  the  iroticavc-  and  n'duces 
them  to  a  jnilji,  whirh  then  dro)iH  on  the  expressing- 
rollers,  where  it  is  subjtiti-d  to  a  jet  of  stenni,  which 
is  emittal  by  the  iiomIi-  Z.  and  thr  bagasse  eventu- 
ftlly  earned  out  by  tin-  endless  apron  r. 


Cane-pollah-lnc  Ib-oUna'.  A  nMchint  bt 
polishing  the  liard  suiceona  cuticle  of  rattan-ipliiu 
after  they  are  s|dit  and  rived  from  the  cane,  te 
Kai-tan;  Cane-wokkino  Hachi.vb. 

CMie^aaa.  Bessemer'scane-preMhaaa  p)u^ 
reciprocating  in  a  trunk  into  which  the  out  ii  a- 
troduced  transversely.  A  length  of  cane  is  cvtrf 
at  each  slrukf!  of  the  plunger,  and  then  jammnl 
against  the  mans  of  cut  cane,  which  i*  eventuST 
driven  out  at  the  open  end. 

CMie-scrap'sr.  A  machine  for  cottingawayik 
woody  fiber  frtiiti  the  back  of  a  aplint  of  tattaa,  u 
brin^  it  lo  a  thin,  pliable  strand  or  braid,  for  xar. 
ing  into  a  cbair-seat  or  for  similar  nse.   See  Rams. 

CuiB-apUttar.  OneforcuttingandrivingnJiaU 

"  -  '^ Macbise;  Rii- 


from  Tiiltan.     See  Cane- 


tAXe-STKIITKi:.  445  CANNON. 


A  kuiff  fur  fttni*|iiii}C  atiil  tup.  Can'n*-qaiiL  (/*<Arii-. )    Whitf  rut  ton  rloth  from 

Mir-flUJktt.  thf  Kji«t  Iiiilh'v 

•knife  «nd  Mtripi^r  a  Km  «  •priiiK  jaw,  Can'oon.     I.   A  tiii*-anii  of  n  \\rv.  uliu-h  m|uirpi 

rith  an  in>lt'titAti«Mi  in  tlif  M.iili>,  !•■  it  to  lir  nii»uiiti-«l  liir  firing.     As  hynonynwrna  with 

cimUr  n|iruin;{.     Thi%  U-m^  <-1.i4|m-i1  ii|ii>ii  "r%i.ttiHrt  or  tirtilhrit,  it   int  lu<lrh  f(r«'at  fOtHiK  huw* 

lk«  !•  «lrs«n  ni|4<Ily  •liimnwApl,  htri|i|iin;;  ••If  i!/<*t»,  un<l  iiH»rt.in>;  the  latter  atf  |ii«>t'«^of  rfltttivi*1y 

•nil  the  bl*ilc  !•«  n-Atl}  foi  to)*|iiiu  ^'i*  *>  '•lioit  Uir**  nn«l  lirj^r  ralilN'r,  for  tiring  ilu'llv     How> 

it/ii>  nr**  nhort  |Mrit*!»  with    Mih-iahl»er  rhaniU'm, 

may  y*  •!h|>|«*«I  «hil«-  }itan<iin)(  in  tin*  ahiI  .irt*.  in  MHut*  rvH|m'tji,  a  gnvlr  U'twefn  ;;iinH  ami 

ikirh  •unir  I'rrfrr.  iiiiitt.ii'». 

raiir-knif'*  Aiii|  «tii|>)N-r  h  hai  a  >>|»rin;i;  j.i«.  Tin*  nam**  \*  <i*Tivet]  fnmi  the  sani**  root  aa  riiiiti^ 

ift  amni^l  Iikr  thi*  •urvtil  :;turil  on  a  «wo|i|.  iKr. ),  a  ri-i'<l  ;  uni|   th*'    Kn^liih   uoiiU  tan,   mnr^ 

Tli'*io(tonint*«!iho«  th*'  ]Ni<»itioii  iu»*uniift  \*\  r.tmtl,  nttutf,  ri«-.,  whii  h.  with  th«'  <f«*nnaii  kttnnr, 

iM  jaw  vhrn  u|irnril  to  W  |>Ui-i'il  ii\i  ru  «>t.ilk.  Uitiii  atuntt,  antl  <invk   Kdrra,  iin*  |>i*'-iiiniHl»ly  «!•-• 

r  fcrni«<if  ran^  «:ri|i|pr^  nr*'  tiiUi*  aini*'«l  with  rivat4Vr>»  fniiii  MHn**  Saii*Mrit  pHit  '»i^itifyin>(  a  ttihii' 

,  wbi^h  «tri|>  thf  lf.i\*-%  fruin  th**  fitulk  «hi«  h  lar  or  lii>llow  ohjitt.     Si*  IImwii/kk  :  Moiitak. 

ihitNiKh  ihr  ititH*.  Th**  railjrht    I'annon  wum  ih»iihtl«*%t   ('hin**.M*.  for 

■'WOiktm Ma-chlna'.  Mi<hiii«-^fi*r«i|ilit-  th«-n<i' <-ain«' ^un|Miw«lfr.     Thf  hi^toiv  of  «anni'U  in 

r  tfnia#/i.  tyi'i.i/ji,  nr '•/'-ii'/«  itf  mttan  fri»ni  th**  th*'   hi«t<try  of    (ii'NlfiWiiKli  autl  of    Fikk-woKRm 

uoiti«iD  of  thr  «an*'      TIi^  |iart  \\-^*y\  i«>  t)i«*  •  v«*  iui)l**r  thos**  h*-iiiNv     Th**  nitrtiUHi'fflon'M-fnrt*  of 

4  bark,  an-l  th**  nu-  hin  «  f<>r  «<irkin|{  it  an*  th**  Tartar  [tlainn  ronthin«*<l  with  th**  t-arUui  nf  th** 

■a   fttn*  r^tiiff/r%,  fJttu*  ft,   «■  r.iffrg,   jiA'iivrji,  ar^ol  fu*-l,  aiid  i  .iummI  h  H|iiitti'rin^  )H'h**dth  th**  |ii|i* 

I,  rwimfrrt,  y.ntfirn.     Si»in*-  i^f  tli*^*  nuiu*-**  kin'o  of  th*-  nonia<U  ;  ruiio»ity  an«l  iiip*nt>ity  rinn- 

aqthiimi*  hiii*>il  th**  Tii.it*-n.il-  niorr  intiniatfh'.  an^l  <  han<  *■  or 

nf  nuk«>  h'tu'i'ii  li'i-il  iM>  iii"ii»  thfoii^h  th**  ''in-  aihit-il  th**  tliipl  in;{r*'ili«'iit,  '•iiliilmr.     Ihitiht- 

I  1^4  h  ili«l.iii- • «  Aisirl  -1-*  tii.i\  <»>iit  lh*'  <  ifi  Mill-  I*-«i  th*'  pi]"-!  •a«>--«aii<l  UiiiiUiitH  wliii  li  Urn-  i'harp*«l 

at  thr  ijii-   Au\  th'    ih-irvil  wi«lth  of  th«*  uith  th**  i*-th*N%  tii-iv  Mulf  u«*ir  fiiit  of  all  int«*niit*tl 

TIk   'an*-   1%  rii>«-l    thi->it;h    .III   iii^'niMk'.  f"i  ni*-r*' hri-ui'ikH  .upl  i|.i//lin;;{  t-xhihititin^  ;  hut,  as 

ratlul  kinxf'<.  uiii>  h  •lm>)i'  th**  «trAii<U,  th*' art  .i>1\.iim  •■•l.  th**  iiiti-imittrnt  fiMwork  waj«  in- 

^ratial  •  hiwU  wh|t  )i  lift  th-  •'tr.iii'U  aii'l  jurt  lioilii<  •■<i.  \%)ii>  h  ili^rli.u:;!-!!  IcilU  nf  tip-  jit  tiit*-i val<«. 

tlfer  rvnttAl  ■  ••r*-.  i  •-••in'  «|triM*liii;;  th*-  Hti.in<U  This  aii|»-ar*i  atiioii;;  ii^  a-^  th*-  lifinn,i  nt,ni/r,  -  -  a  vrry 

d  rWftr  of  th*- •  ••r«-      Th*  w-xx  ••|'-i.iti>iii  i^  tti  almtinl  nannv     lt\  taking;  a  tul**  «if  iiii-i*Hittl  oiizi*, 

pUT.  or  »hav«  th'*  niii*-r  "f  w-xnIv  <.i<li*  nf  th**  |«utliii^  in  a  I.ir;;*r  •  Ii.ir<:r,  anil  a  iniNhil**  on  tuii  *if 

•o  m.%  to  nuk*-  th4t   siilf  •piit*-  ••ii.'xitli  .Mi'l  till'  l.itt*-!,  y^^'  havr  a  tiii--ann  ;  ainl  thi«  may  have 

W  atranil  to  an  ••\i-n  tlii<  kii*-<i^.    T.'t*  iiui  hin*-  iNi-ii  th**  '••n<liti«in  of  tin-  niiitti'r  >Ah<'n  thr  mlvani-t**! 

|Q«iah]r  knivi-4  miii  k'lk'*'*  cuaril  of  Al«  \.iiiiii  i  was  nii*t  in  Northfrn  Intlia  hy 

fv«lat-^l  »|*Hn!«  ar«'  lln-n   |->!isli>*<l  hy  |>.iH'>iii«;  a  |ii«i|>lr  who  fi<iiv;ht  tln'm  with  "  Imli^  nf  fin*,"  aa 

k  raiattly  ro!a!iii(;  wKi-«  i-  th**  atirji  nt   hi^tiiii.in  n:iiiat*x     Th*-  wotil  r*iffN^,  a 

.     A  i'**ti<iii  io\  ;u,:  iMi-hi'i*  ill  w  Mill  r«-«-ii.  i««  wi*l!  •  hiiM-n  :    ti*r  th** '»r^;rinal  tul***  w.ift  a  rv/ff 

■          .(.'rivtil  ll|Tii>-U  IV     A  •   »•'■         .  .  I   •    'l.ir  nf  t^iiiifmmt  111  .111   |>|olmliillt  V.   .iml  wa*  .il*«i  •alh'*!    hv 

i/*i|Art*'   ■     <  III  III- M*  iiLit **. )■.•)■  th.it  lialii*'        Th^-  llilii>*al|il    lt*>  titi**    li.i>*-    k*')it  Wr(l 

,  y^<i«-«  •!  \aril«  lon^.  1'.*  in- ).•  •»  wi.l- ,  .iti<l  hio  ti',:tth*-r  f<*r  two   nr    thri-**    th*iusanil    yarn.     Thi« 

rarrvni  y  ^alu'-  •«•  111111  ini«-<<  hn|>}>*n%  h%  in  th<*  «  jw  of  twn  kin*l^  of 

hook.    .\  'I'-v]'*'  fill  ^liii^'iii,*  •  a-k«  til  h>>i«T  •  li^ih  w*il  kimun  m   Kn^lanil.  :inil  to  ••'•iii*' *-\t«-nt 

llik'       Tl»'    *  liU   "if    .1    |-ii'i  f  h'T*-,  '-i/riir»iH  .mil  «'iM»i///.       FaUtatrvi\s.        "Tw'i 

fH  '"^                *»f  pij*- .ir*-  i*»ii-l  tliioit;*!!  r'v'ui--.  in  '■i.ri».*i  *  iinriu|ii*il  int«»  fmrlmmt  st-t  at 

ll»»'  *\tt  nf   tWii  ll.i!  h«-ik^  nit  ■■  .    nn!    kiioHiij;*    that    h*'    w.i^    talkin;;  Aiahu', 

ami  *itn|i|H>l       Th<-    t.f  kh-  /•f/TiiZiiii,    /-rii'ii.i,    a   ^"inr-iit    of   •  .iiii**r«i  hair, 

1«  hixikfl  t<i  th'*  iiii<Mh*  of  fmiii  fmirii\  u  iiiiiii-1.      Oiir  p>o«l]i|li;;  fli*-n<l   Saiiiurl 

th*  I'U'h!  ^''T.^*.    ■"•J  th-'    iiioM*    fctat.'])    Sir    William  T**ni- 

Can 'Is-ter-shot.  |>1*-.    |iiiil«*il    tlfiwlvr.    nn    tln-jr    «m,.i/. /    r/.  U4, 

S|ih«-n  .1!  ii«in  olin!.  "iM.ill-  »hi>h.  if  i;'-<iiiiii«*,  w«ti'<v<ii  thi-!i  iii.nli- of  1  .ini*-r« 

*r    till*     k''*!"*    *'"'    *>^'*l  h-iii.  'i-^  th'\  w*ri'  ill   th*-  tun*- of   K*>aii  anil  .1a<-ulk 

wi!)i   k*  >'>"    "t    all    ■  till"  r^  Th*'  Willi]  i^  iiUtiit  i)i<-  •sini**,  «>tr.in;;i'  to  vi\,  m  ilif 

i:p  t'<  111  :ii  },.  .      Til' y  .ir**  .\iaiii«*an    anil   Aryan    t«iii^ni'»    iHi-h    </*f--'i'       Ar. 

1  ii'l  Ml  !]•  I •>  lit  .1  till  •  .iH*- nf  <;>i.ff/.  ((rtt-k,  Aaun^of,   whi- h  nii\   U-  .i< -t'liiiT*-'! 

T  anm^Ml.A:  »r..  il!>  r  I'l  lit  itii<  :• :  t)i.ni  !h»-  l«»i<'  Inr    h\    HuiiiNi-iiit;    th.it    th«*  Sffiutii  *    rt-<<t\*-<l    th** 

Kn.  h««iii;;  .11    ir<iii  \A\\»  .it  tie   l<>p  .iii<l  \-*:-  .niiin.il  aihl   it«  tt.iiii*-  fnitii   it<«  oii^'itirtl   |iii>|iiii-ti>i«, 

r  intrr«!i>  •«  U:h«>'|i  th*-  ^h^t  at**  ?.'l*-'l  tn  tli*- in*'n  wlm  i-ron^-il  tin-  Miiiiliio  KiNith.  .iii>l.  im.u. 

•vdaftt  ihi^-'.x   |Mi  k'- 1,  aii'l.   whi-ii  f  lil,   th*'    |i\iiik*th iiiiti\  of  tin  live  rivi-ni,  U-«  .Hill- ii.i.liiik: 

ivrr  la  |mt  •)>>wi..  .iii'i  th'-  •  !.i  xf  th'*  '.uii^tir,  a>  iju.iintatit'*'^  of  th«-  .Mi-Mi|Hit.iini.iM  ii.tti'iii^ 

ii  nil  int*!  khf^H  fiir  *}.•    |.  :i|>i<.m-,  i^  !>iriifi|  Ni-fi'r**n>  *•  !•>  tli<   uoi>  nl  t)>*- tin- ilii\<ii  l.ilU  i«    ui<» 

h.     lhtTfr*-tit-ti/i-<!  oil. I?   .Ill  |>iiiMiU-«{  fill  .it  tiitt'i^aU  uliiiit;  t)i.   ]i,ithua\  ofhi^toiv,  .iiiiithiti 

"iuUnn  of  'aniioii.  lh'i'«'-  l>>i   linwi!/«;.i  )••  to  Imt  li'th- •hiit-il  l1  t!  tli^  (:r**-k  •'fti|«-iiii<i  |mix*m-«<««! 

tliui  thoM'  fnf  ^iii>«  I'f  ill*-  •«aiii*-  •  .ili^M  r  «iinii-  iiH(i|*-<t  nf  pii'jx  tiii^  till  iiii*l «  \|>lo*>i\i  o.  |M-rlia|* 

r,  1^   *hit|B  »if  |iiik<-'l  III  th*' 1  .iiii-ti-i,  ^.ill».  at  *-arl\    a<*  tin*    s«'\<-!ith  **'ntui\.      <  ••ii«l*-.  iii 

witrr,  */*     <*ani«t*-r«  ji*  •iiipln\*>l  .i^'atnit  ht>*  Hi«tor\  of  tin-  .MiMifs  in  S|i.iiii.  ^|B,ik«  nf  lh*-iii  a% 

■lon|ii  at  kh'fft  raii;;<-o  .  at  ili^'.iiii  »->i  ^'ri-.iTi  r  n««-«l    in   th**   HI^l■  k    i<ii    fiiitifi*;!    |i|.ii  •■«  a*  larU    40 

4<iO  yariU.  **•*'  *h«it  .iri  .  in-i.lfii-l  intM*-  111*,  ami  .it  tin-  oi' ^•'  nt  <  •ifihii.i,  1  ■«•*»<».      It  1^  r**a- 

f'auutr-r*  f«ir  th*'    ) J-)"''iii<hi  nii*uiit.uii  %4iii4l<l*    tn  •«ii|<|Hi'><- tl.ir,  t.ii!tii;i;  tn  •  nt*T  Kiit*»i«*  at 

■fv  alwuTii,  an«l  th<»M-  fnr  th-  -1.1.1  Ihi  titl' •!  tin    l:\/iiitiii>   <•!!•.  tli<   .i'l\<  nt  wniiM  !■•  hy  tli«*  Pil- 

vfallT.  fill*^l  with  iuii*k*'l-hi>ll*  t»  laiH  ot    I{>'r<  iih-n,  )is  win.  }i  intiti*  arrival  mtlon,  lai- 

A  •l«im*-«ti'*  iinii1*-iii«-nt  for  •  utting    |»*r,  iliMko.  1 Ii-iii**,  lli<-  pi*-viit  iHiintiH»i  nyktriu 

Mmmm  of  tin  ««iM.     Srr  I  AN-uPKMK.  .  uf  uulatiuu,  aifl  iiiaity  *t\]nt  thin^Tis  int-liMliim  tW 
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shirt,  its  name,  uses,  and  materials  {chemise  ;  Sp.  ' 
eamiaa;  Ar.  kamis;  nut  shirt,    which  only  means  | 
short,  and  has  nothing  to  do  with  it).     Even  the 
Arabic  kamis  betrays  the  origin  of  the  stuff,  being 
from  the  Sanscrit  kschauma,  a  language  of  a  differ- 


Fig.  1064. 


FhmouM  Cannon  of  tkt  World. 

ent  family  from  th»'  Arabic,  the  iinin«»  lM»in;»  evidently 
imi)orte<l  from  India  by  the  Arabs  along  with  the 
material :  fi)r  th<»  trrr-uool,  as  lieirMlotuscalls  cotton, 
was  known  as  an  Indian  production  in  the  time  of 
the  **  Fath«*r  of  History,"  whose  cn'dit  throws  bright- 
er and  brighter  as  y^ars  roll  by,  —  tardy  justice. 


In  the  eleventh  centary,  if  we  may  credit  the 
chronicle  of  AlphooBo  VI.,  written  ht  Pcdn^  \iuktp 
of  Leon,  the  vessels  of  the  king  of  Tonii,  in  dM  at. 
tack  on  Seville,  "  had  on  board  a  niunber  of  ii^ 
pipes,  out  of  which  volomes  of  thnndering  fin  wot 
discliaiged." 

In  the  fourteenth  centary  the  references  to  tk 
uses  of  cannon  became  common.  Ferdinand  took 
Gibraltar  from  the  Moors  by  cannon,  in  1308.  Pe. 
trareh  refers  to  them  about  tne  same  time.  The  Em. 
lish  (at  Crecy,  1346),  the  Moors,  Arragonesc,  Fn^ 
and  Danes,  used  them  durin^^  that  centunr. 

Metallic  cannon  were  origually  made  by  weUisg 
bars  of  iron  longitudinally  and  binding  thm  br 
rings,  which  were  shrunk  on  over  them  while  hot,  -1 
a  plan  which,  with  some  modifications,  has  bees  re- 
vived of  late  years,  and  seems  more  feasible  is  \ht 
present  state  of  the  arts  tlian  it  was  500  yean  an. 

Some  of  these^  ancient  guns  were  breech-lotdm, 
having  a  removable  chamber,  intertable  in  tk 
breech,  where  it  was  wedged,  for  the  purpose  of  cot- 
taining  the  charge  of  powder. 

The  balls  originally  used  were  of  stone,  in  iqbi 
cases  weighing  800  |K>unds  or  noore,  as  is  the  can  of 
the  Mohammed  II.  gun,  mentioned  presently. 

Fig.  1064  shows  the  relative  fdzea,  and,  to  mw 
extent,  the  mode  of  construction,  of  a  number  of  tk 
larger  and  more  celebrated  of  the  pieces  of  orduaor. 

a  is  the  Tzar-Poosehka,  the  great  bronze  goi  of 
Moscow,  cast  in  1586.  Bore,  122  in.  long,  36  ii. 
diameter ;  chaml)er  70  in.  long,  19  in.  aiimetcr ; 
total  exterior  length,  210  in. ;  weight,  86,240 
pounds. 

b,  great  bronze  gun  of  Bejapoor,  India,  MaUk'!- 
Mydan,  the  '*  Master  of  the  Field."  Cast  in  IMS. 
Bore,  28.5  in.  ;  total  length,  170.6  in. ;  wdgbt, 
89,600  pounds. 

c,  bronze  cannon  of  Mohammed  II.,  a.  d.  IHi 
Bore,  25  in.  ;  total  length,  17  ft ;  weight,  41,SS) 
pounds. 

d,  the  i>u//«.(7nV/e,  of  Ghent,  Holland.  Wroii^- 
iron,  made  in  1430.  Bore,  25  in.;  total  kaftk, 
197  in.  ;  weight,  29,120  pounds. 

e,  great  bronze  gun  of  Agra,  India,  Dhoni-Dkssm. 
Cast  in  1628.  Bore,  23.2  in. ;  total  length,  170.2 
in.  ;  weight,  67,648  pounds. 

/,  wrought- iron  gun,  Mons  Meg,  Edinboixh. 
Made  before  1 460.  Bore,  20  in. ;  total  length,  IM 
in.  ;  weight,  12,768  pounds. 

g,  MicheUtte  le  Grand,  at  Mont  St.  Michel. 
Wrought-iron,  made  in  1423.     Bore,  19  inches. 

h,  Michcletie  U  Petite,  at  the  same  place.  Boiv, 
15  in. 

1,  Mallet's  mortar,  1857-58.  Bore,  36  in.: 
weight,  93,840  pounds. 

j,  English  wrought-iron  muzzle-loading  35-toD 
gun.     Bore,  12  in. ;  weight,  48,400  pounds. 

k,  Erupp's  breech-loading  steel  gun.     Bore,  11  in. 

/,  Kcu-service  mortar.  Bore,  13  in.  ;  wei^t, 
11,200  ]K>unds. 

m,  68-pounder  ;  weight,  10,740  ponndib 

n,  Armstrong  breech-loader.     Bore,  7  in. 

For  relative    sizes  of   projectiles,  see    Caxscos- 

BALI^ 

The  names  adopted  for  cannon  in  the  fifteenth  cm- 
tur)'  may  W  interesting :  — 

Name. 

Aspi<^k 

Basilisk  ...... 

Bastanl  or  f  carthoun 
C*annon  royal  or  carthoun 

Culvcrin 

Denii-culverin  .... 


4poiuiiif. 
48  fonk. 
SOfMndi. 
48pouak 
ISpouds. 
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WHfhtorBalL  t  tciitlii  of  mil  inch.     KiAnI  gui»  haw  a  veiit-|iicctf 

6  |H>iiihU.     tif  wn>Uxht'Cup|M*r  mTt*w«Hl  into  the  liircr. 

H  iiouniU.        <iuu!»  for  uw  on    Hliip-lMMnl    havr  a  hIoI   in  the 

1  to  n  |HiUhilr».     knoh  uf  thi*  oaAr«bfl  to  R^-«*ivi*  thr  hrwfrhinq^  a  atout 

*J4  iHMintU.    r(>|>*'  M^'urfil  to  nn}C-lMilt»  in  thi*  hitli>  of  the  vonm*! 

10  to  Vi.  oiinr.'j*.    for  thr  irnqtuar  of  chtvkiiiK  thr  rrcuil. 

KiHni  raiinon  wrrr  tint  nii|iloy«><i  in  actual  iirr- 


l*i  I  tin  It'*' A.  • 


5  to  >«  |M»iiiitU.  vji-f  in  I»niji  Na|Hilcon'ii  halun  rauiiiaign  of  1S5U. 

4  ihiuihU.  <i«*iP-ml  JtiniiVA,  \^^\,  wrrr  thr  tir>t  intrtMlunil  into 

iWj  i«»iiniii.  th*'  l'nit«-il  Statrfc  M*rvi»r.     Tht-^*  urrr  hiT\"iir-|ial- 
trrn  siiHH>th-U»rrH,  ririr«l  ami  furnifthfii  with    |»n>« 

•  cronln«ti.-ra*«t|irv».iit  i'oiintni;t.-i|.an.l  y^.^W,.^  ^u,  invrntr.1  hv  (Jrnrnil  .lanna.     TunUin 

Earopr  au<l  Anirn.a,  in*v  W  .livi.!.-!  into  p^rmltn -un  v-.n  lollowiil  Jmnir,«V     Thin  ua*o»n. 

na:    ipins  <ir  t^nii'in  |.ni|*T.  h.mii/.rs  ^tp„i„j  Lv  shiinkinK  u  wrouKht-inm  iruifonv  ovrr 

Carn»na.lr«.  nhirh  wrr.-  a  ^hjiit    litflit  ^i^,.  j,p^...|j„i  ^  ..^t-iri.n  ion-,  and  wa*  nntrU  f.»r  il» 

„  «^anon,  intrii.lr.1  for  Hnntf  ^.h.l  i^h-it  a\  f..^ ,„.^  „f  gr,„,v,.H  and  hniallniM.  ..f  . nliJirr  in  i»rf»- 

■p^  With  «iiull  .•lurK.-*.»f  i-.w.lrr.  ai  •  n..wr  .„,rti..,i  to  thr  wri;'hl  of  thr  |.r..j.vtilr.  whi.  h  waa 

bnlrtr.     Thry  wrfv  u«<.l  on  ^hiiil-ar.!,  ml  ,  ^...f^.  ,.i.,n^ruti-,|.      Wiiir.l\    f;nn  wan  of   «ti-rl.  h»ni- 

iMfmllr  .li%tin«ui^h.-i  hy  haviiiK'  n.>  trun.  i  ,„^j^|  ^„,|  ^,.ja,..l,  and  wait  a.  .■omiMinirtl  hy  »  1"^  »»■ 

cittK  »«  urr.1  on  thrir  .  .iin.iir"  -'r    *•  .li-h  -  ij^^  ^„,|  „,,^.,.i  .arriap-.     Thr  3  in.  h  "  ( ►nlnan.  r"  or 

tpMMiMJthn.iu'h  Alutf -tr  ••n.iv.l      r.i^t -iU  ij^iiti,,    ^u,j    ^.^^   tinallv    uiloj.t.il    lor   rilW    lirM- 

4n  u\r,  an.l  i-y  *  i---  uli.ii  nii.rn.il  an*!  *\'  ^rtillrrv.  and  lar^jr  nimiU-r*  wi-rr  in  w-rviir  at  thr 

Umirr  at  th^  niii//l.  ;  th-    uaui-  is  .hiiv.-l  ,.j,^  „f  ,j^,.  ,.j^.,|  ^^^  j,,  ,j,..  i„it,.a  Stutra.     Thi«  i» 

at  a#  Ih.-  f.Miii.lry  -in  tli.    rn.r  r.ini»n,    m  ^  Hi««ij:htiri.n    ^un  uti>:hinK  aJ^mt    1*20    i»oun«l», 

ilufv,  S.itUiil,  whi-n-  tl.. y  w.p-  ori^ni.illy  ^n^j    ^jjj,    ;    ^»,,«,v..n  uml  ..iiiyinj:    a    iimjritilr 

wri|(hinK  atiiMit  1<>  |Hiun<U.     A  <  iLst-iron  rinnl  air^r- 

■a  4i«tincii-hr.|  fn^n  h.^it/.  r-  or  ni.»rt.irH,  ^^„,^  41-in.h  .aliUi,  ami .  arr\inK«  I'nij#'rtilr  wri^h- 

f«i  fttr  liiuu'  rjih-r  liihil  .li..i,   *h.lU.  or  »  ,„^  ^|,,„t  :ji,  j,„„„U,  \\.i'.  intiii.lii'r.i  into  thr  wr- 

«,        arrailv  at  ni<i>|t-iAt<'  ••l*-v.i!itin<'.  a\\*\,  \\i  ^j,.^  ^^  ||„.  ^,„„.  |j„j,. 


•  ,„  -Uiiiitth  Uin*  piti-*.  witii  •-Miii|Kir.irix>'ly 
fjp  *  (if  i«m-l-r,  V4ryiii*;.  A><-*»nluM  ti»  th" 
i' pfy^-tii'*  Aii'i  thr  ol>j<-.-:  •li-sir«-«l,  t'»  friiin 
wii^t  of  th**  Mih'l  niint  |in>}p-r  to  th**  i  .d* 
at  tlir  uxHzzh  h'i^  a  liuht  i  hamt'-i'. 
ruUr   |Hirti<iii   of    th«-    inii/zlf    is   t)i«- 


imt  |MUtif  of  4  iftiii  or  !i<iwit/i'i  un*  ih-oit^. 

■  awlluv*  I  hi'  '■■-'-'-•-A.  Ill-  lll'llll^  thr  whoN« 
fill  ill  th-  rrAI  of  th<-   l-iHxiil   lif   thr    Uilt*. 

PwlmjC  to  th«*  r*jr  of  ;)f  )■.!•.•-  wwji  \  thr  ^-.w- 
Ittiltlii;  l)i«-  l«A<*r  of  th*'  ht«->  li  -iit'l  kiio(»  ; 
rw,  t»r  r«'iiif<in-«-«,  ni<  Id-liti^  th*-  thitk,'<»t 
mmmf  ^i\  HI  froii!  of  t)i<-  ^t-f  niii^  ml  •-\t'-ifl- 
rani  to  th*  'A'tw,  or  •••ni  -li  }hiit  >%hii  h  t<  r- 
I  at  th*-  nfk,  or  thiii!i«--t  }*trt  of  tli*-  ^uit. 
tbr  Bwrll  of  till-  iiiiu/I*-  UvniH  ;  «-t,  ••hotiM 
p  BO  •vrll,  alt  t)i<*  y.\t\  III  n-.ir  of  t)i.<  |.|.  •'  i.f 

B^  l«  111'  !ul«-il  III  th*'  •  h  l-r        T!i*'   V<i  I  II  '  \i 

rt  jouriii'.*  «hi>  Ii  «ti|i|»ii!  til*'  ji  III  ••M  itt  •  .11- 
hr  wi'lth  •»(  whi'li  |H  <li-t*-riiiiii*-<l  l>>  th*-  'lio- 
rtV^rii  th'    rihi'iti^t. 

le  aci^trui'iMXin;;  <M'*'tioii  til  .i  :{'J-{i>iiin<l*r  i;.i*i, 
lo  iV  i«  th*-  -'iM^Ofl,  .1  '•  li^  tin-  klioli  ..|  sij.- 


1* 


}•  r 


V. 


•ii   /''imtrr    V  t    f    -Itr    ffMH 


Alxiut  I'^I'J,  (  nloiii  1  IhtiiifonI,  l*.  S.  A.,  Intio- 
ilurttl  ■  «  haiiiU-i*il  ^'uii  i  ailnl  hy  him  thr  foliini- 
hiinl.      Tlxv  ui-n-   iii.ulr  thirkrr  at   thr  hn-«H  h  an«i 

'  thiniirr  iit  thr  iiiu//l«>  than  u.ih  thru  (-UHtoinaiy. 
Thi^  fortii  wa«  ^ofiM'^khut  nioiliti'-«l  in  thr  f»hrll->;un<t 
of  roloiit-l  r.iixhaiiN  of  thr  Ftrii<-h  army.  aUiut 
l^^'l'I,  whii:h  toiinil  thi-ir  i«ay  iiiti»  thr  ['iiit4*4i  St.iti'a 

I  Iaii«i-<M*rvii  r  at  a  latri   |itriiMl    uiuh-r   thr    natiK*  of 

I  "u.!  iiia?>t  howit7*-r<i. 

K\|iriinH'iit  h:iH  ^(raduiklly  htl  to  thr  |inM'tirr  of 
ill*  ri-asuii;  thr  thii  knr?«i  of  oriliiuiH-r  at  thr  1irrr*'h 
and  irtlui'inK  it  at  thr  nnizxlr,  »ii«l  niakiiiK  thr  n-- 
•^i^tiii;;  Mirf^'i-H  <  urviliiirnr.  A  lar>;r  iharr  of  i  n-iiit 
111  ihi^  rcMiH'i  t  i<i  diir  to  thr  lut*'  A«liiiiral   I>jhl>tif-ii, 

r.  s.  N. 

Thi'  KtMliiiaii  (Hin,  from  thr  l.it*-  <'o1on«'l  Itoilnitiii, 
r.  S.  A  ,  ri'M-iiihli-.i  ill  ;;f'ii«i.il  luiiii  thi-  l>ahlta*'n 
i;un,  hilt  i<«  rust  v^ith  a  •••i**.  ihioimh  %»hi'h  u 
•<tr*'.ini  of  Hut*-r  •  iri  ul.itrh  uKi'.i'  •«mi1ui)*,  iiiii*,bl 
<if  Miliil,  in  thr  oriiiiiaiy  way  .  thi^  ti-iiiU  tt>  hanh-n 
thr  ni*-tal  in  thr  iiiiiiii-di.it*-  \i'initv  of  th**  U't** 
■iiiil  ini  MMJM-  iti  t*-ii.ii  iiv.  'I'iiio  iniMii'  of  i-a.<«tiiii;  i^ 
plllti-iimlly  upj*li''«l  !•>  tlir  I.I  I  .^''T  •  all  It  I  H.  ffofii  **  to 
JiMliill*^.  Aplliof  thr  lat:*i  «!/• ,  Ut|;;|iin^nt;,iHNI 
|MiuiiiU.  throws  a  {•roji-ttdr  ol  ii'.iil\  1.1<'**  |«*iihiU 
iipuanU  of  4^  iiiiI'-«  at  an  •-Ii-\.iTiitii  of  'J.V,  uith  a 
iiia\iiiiiiiii  t'har;;<'  of  'Jou  |Hiuiid-  }Mi\(d«r 

Th*-  I  xtfriiit-  It  ii^th  iif  th*-  \u  ■  •  1^  Jo  It.  '.\  III.  :  of 
Uiir,  17  fl.  't  in.  ;   ami  ^M-uti-Nt  •liaiii«-ti  r.  U  ft.  4  in. 

Tlir  rniii'-aii  w.ir  il*^.''!*  ini|*.irti  ■!  iiui!*-  .in  iiii- 
|iii1m-  t*»  th*'  iiii|irov*'iiifiit  •'!  •'filiiaiii  *■  .11. •!  i'i>>j*-i - 
til.".. 

I jiii.-a>t«  r'^  «*li*  .if  th*-lir«t  of  thro«*,  ol>vta:*-il  titlm^ 
liV  liiakiii^  th*-  Uii*  •  lli|iti.  al.  Itiit  ^Aith  a;;riilua'i  ImihI 
thioti^'h.mt,    "^i   that    a    |ii<>j>  •  tlh*  «il     •  ..rr*  ■•{•••ii-liii^ 


I        I  f  tlir  f"**^  of  th**  f'rf/i  .    1*  in  lip-  /.!*.. 

I 

■  to  C  i«  thr  tirit,  ainl  ftoiii  /'  to  //  rh<- 

w-m—f-^f*  i   iT*n%\  //  t«*  K  '\s  thr  '/iJfv,  •  \|i.iiid-  Nha|«'  woiil<l  in  •-!%•-  a  i.itarx   iii.'tinii  d.iiiii;;  l1^  {'an- 

a  tk^  9wr*U  t4  th«-  tniir:/^  /*   whi-  h  !•  iiiini.«!*  <.  niIK*'  tlm»ii;;h  tli*-  Uiir. 

fijp '/ ;  ik  iM  thf  *-lliiniii  l.il  Uf(t<*iii  of  Mi>   ^-z'-.  AriiiHtr.irii:\  tiist   ;:uri   w.i'«  inail«>  in    1  *'.'*'»,  and  a 

pil  kv  thr  dottr<i  liii*-*  ;  '^  •Iioh*  tlif  .ji  ini.-ttr  pit*  lit  nl't-.m*  d  in   l".'*".      It   ha-  U*n  r\t*  ii-n- 1> 

MtMm  of  a  rtinfmitf,  ami '/tint  >*\  -i  '/-•mut'/i  ad>>|i!«d   III    tli*-    l'ii!i«ii   ^r\i>'-        I:    Is  hiiilt   u|*  .it 

MBeCrr  (#f  thr  lattrr  in  (OHi^  M  M>*<ulK  till   S.IIII*-  it\*r<*  ••[  \tioiijlit  iion  l.iii  1%m->*i<1  H|.irally  in   i* - 

ti  tHw^  kajfr,  an*l  in  li'i«i*.*.i-^,  .in<l  iifrt.us  vii^^.'   .Iiro  ti'<ii<i   ••\*f    .i   -!><1     .•!•,  aiiil    iMiinnl   t«>- 

•U  |att«-nj.  a«  that  .if  thr  .  ImmiUi.     #  i-  tin-  ;;>-tIi>i  1>\  fti*  "i  inon   hioh^Ii!  iifii  niiK"*  shrunk  oil 

uaf,    an   oitiaMi«-n!4l   tillrt.      Tlr-   |M»Hitiiiii   1*1  .it  a  uliitr  hi  it      A  {•*    >i!iii  lii^  •  •  h  l<*.i.iiti;^  inr.  lian- 

<iaa^f«naty.  ita«liainrti-r  m  iiivaiiahly  ttiti  i<«iiiiiaI<M»iiw«l  with  tin* }«'nii.      S«-«- .\:;m«iuunu<*i  \. 


I[i  tilt  Amra  ciinDoo,  n  mtrlm  of  comiwund  loiigi' 
tuiliiial  ring!  aru  coniutcutlvi^ly  wcldiil  to  n  coni-Hvc 
bm^^h-pivotf,  upon  a  miiovalilK  iiiaiiilrel. 

Hlitkulcy'ii  I'anuoii  in  roninoiipd  of  »n  inner  tuU', 
which  may  be  of  »ti7r/  s(li>I,  ii|ion  wliiiili  «ii  outer 
tube  of  l<iis  «xtrniiib1e  niulPriiil,  an  litrd  sti'rl,  i« 
Hhrunk.  His  finit  Knpli>ih  jiati-iit  wan  in  1855. 
Tbr  Aincrii-Ali  paWnt,  in  which  the  procrsi  litre 
mfiitioilL-iI  U  ilcNiirilH'il,  liearH  date  lStt4. 

Whitworth  coiiiiiii-iii^i'd  vxliPiiiiiuntiiiK  about  1855, 
and  liiM  Run*  underwent  a  futisfai-tory  tml  iti  IHtiO. 
The  leading  peculiarities  ure  a  bore  whivh  Is  hi'xa^;- 
onal  iu  uruss  MvCioii  witliaut  grouvea,  and  having  a 
tHpid  tw'iHt  1  the  projei-tilu  is  a  hexagonal  tiolt  whose 
a|>iral  iioiifurms  to  the  twint  of  the  Imre  and  is  desti- 
tute of  knobzi  and  usiit  without  a  wlnt.  The  ilr- 
vi<'e   for  breech -loai ling  dilfers  from  that  of   Ann- 

Krupi>'8  firnt  ateel  cannon  {1819t  were  objeet«l 
to  on  acoonnt  of  their  novelty  and  exiienw.  He 
haK  since  furnishiHl  i-aimon  to  Asia  a»  well  ua 
Europe.  He  has  used  a  mixture  of  steel  and  iron, 
tile  latter  metal  increaKiiiic  llie  elaslirity. 

The  comiKiiind  was  ratt  in  iilnmbago  cnieihlei, 
and  forited  while  Hlill  at  a  red  heat  under  an  enor- 
inou*  atrain-hnnnui-r,  eompressfng  tlie  maim  two  or 
three  iier  n-iit,  ami  nearly  doubling  iti  tcniule 
stn-ngtli.  ('aniion  of  over  8-inch  Imre  are  niade  up 
of  HTveral  ronccntrii:  rings  ;  those  of  a  smaller  size 
arc  forged  solid. 

Knijip's  moiTster  gun,  at  the  Paris  Exjiosition  of 
1BS7  (see  illustration  on  opposite  [HLf^l,  consists  of 
an  inner  tuin  weighing  SO  Ions,  ujwn  wliieh  are 
■lirunk  CHNt-xleel  rings,  forming  at  tlir  brereh  a 
thnvfold  and  at  the  luuule  a  twofold  la^er  of 
metal ;  these  are  made  from  massive  ili((ots  witliout 
welding,  weighing  togi-ther  30  tniis. 

Tlie  total  weight  of  the  gun  is  SO  tons;  caliber,  14 
in.  ;  total  length,  17)  ft. ;  weight  of  solid  shut, 
1,313  ji«nnda;  weight  of  shell,  1,030  [nnnrls ; 
ehitrge  of  imwder,  from  110  to  ViO  pounds.  A 
SM-cial  i^ar  wrighius  24  tons  was  eoostructed  fur 
ttie  tratisjiortation  of  this  gun  to  Paris. 

Tlie  gun  is  mounted  on  a  sti'el  mrriage  woighing 
15  tons,  BUpiiorted  on  a  centi-r-innlle  chums  weigh- 


riHeil  cannon  of  later  date  li 
l>reecli  in  a  nearly  simibu-  waj. 
The  Ilroadwell  brnch-losdin^  a 

wedge  or  breech-block'.^,  moving  

niortiae  H,  made  through  the  breech  of  the  put 
right  angles  witK  the  Iwr.     Thia  brccL-h-Umk 

Hi  1107. 


operateil  by  means  of  a  partially  llireadnl  mtft, 
located  in  its  rear  side,  which  hndi  its  sockrt-tb 
in  the  gun  behind  it,  and  ia  thus  locked  in  poni 
at  the  moment  of  fire. 

One  hnlf-tnm  of  this  s<:rew  is  suKcienl  to  kK 
the  block,  and  ]iermit  it  to  be  easily  withdran 
tlie  iMsition  for  loading  the  piei-e. 

The  gas-check  consist*  in  a  |wcnliarij  ciu 
sleel  ring  d,  locati'd  in  a  corTPS|>ondingl<f  sha 
rhamber  in  the  bore  of  the  gun  inunnllatfh 
front  of  the  breech-blnek.     When  the  charge  is  Gi 


against  a  sti-el  liearing  plate.  It,  let  into  the  be 
the  breech-block,  thus  I'uruiilig  a  pi-rievtljt  tight  ( 


I   Kru|>p's  i>aten 


ig2S  U 

Tlie  hreech-liHiding  is  ,,      , 

Tlie  shot  or  ahell  w  taiseil  by  a  block  and  fall, 
ia  rolleil  Into  the  side  of  the  breech  through  an  aper- 
ture closed  bj  a  xliile. 

Though  maiiji  breech-loading  guns  of  this  or 
Kimilar  construction  were  eniployeil  by  Sorth  Ger- 
nianj  during  the  tale  Franco- 1' nissian  war,  vt 
know  of  none  at  all  approHihing  it  in  sue. 

Ititrou   WahrendoriT,  of  .Swnlen,   Home  30  to  40 


Z^^^^^S' 


CAXSOX-BALL. 


tliel.     .       _      . 

e,  "fihalrr."  I'riving  ruruunl  thi;  inrulUi:  cup 
at  the  Ihm'  lUltPiia  il  nii'l  i-xihiikIii  ihr  wlml.  ' 

/,  "CWlinui."  A  Ud'I  of  t-<>|>|>T  win  \,  cx- 
[■iimIwI  1i>'  r<>n-iii)i  furwmil  a  i'U|>  at  tlii>  X-u*  of  llir 
uujrvlile.  against  a  t-yliiiilt-r  uliitli  hurtuumU  tW 
iaUrt. 

g,  "llurbi'l."  Tbr  illuatnilion  Rbmr^  thr  aniiiiUkr 
toR-mrkil  jiuvkiuK  lii'iiis  attiuliril  to  a  )inij«'lile  liy 
a  twapr  atii)  •lim  w1iil<-  iliir  iHHnl  U  h<'lil  <iii  an  anvil. 

A,  "AtwattT."  Tbf  juvkiutt  of  •'ii*  wrhUiigor 
cloth  in  riiauiilnl  l>y  «i-Jki-»  JriTvii  I'orvard  liy 
[dDiifCiTH  at  tlir  law  uf  llii-  nhut.  i 

i,  "  Wi.nll.ury."  a  njiitally  groovriL  |injj>vtilif, 
vith  n  wlmt  liniilarly  grvovcd,  fur  liriiiK  truni  a 
aniooth-liore  Kiiii.  I 

>,  "  TafUCnrt,  "  has  a  »|iitimv  flnngrd  central  aptr-  | 
tun  intFiiilnl  to  i-hum'  iHe  tniUvt  lo  rotate  un  it* 


N^idMl. 


SheU. 
Sfarmpocl. 
R)ihnicalcaM 
Suli-csUber  ik 


Bomb. 
Itumt. 
C'anihtrr. 


lK>iil>le-faM.Ie<I  khot. 
ISTa]ie-Khot. 

Sre  alw  I'llMKiTILCK,  for  lut  of  otbcr  afadB 
pIU-J  lij  Uischaige  from  catmon. 
alau  WEAPiiNa. 

107(1  givrs  an  idea  of  the  [irapottiaaA  Bit- 
s  of  aonie  of  the  piDJrctilM  of  eekbnlid  ■•• 


Seta] 


Fi»  i":o. 
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rir    ai'tioii    whi-n   tirtil    from   n 

'Sitpm »!■■>■,■'  ha*  rn'jwtinn  spiMl  rili«  ".ii 
tuki-  the  Ki'>""'e"  "'>''  i'»l'"'t  inlntv  tiii>(iiiii,  and 
nnmilar  1x-ll»  whitli  lit  tlu-  land*  oikI  dir-it  thr 
lli;!l.l. 

A  Ih.-"rurri.-"l.iill.  .-..noidnl  It  M.I1  .'nd,  nnd 
hariiiK  an  aiiiiiihr  );r<»vi-  ilii-inninK  %it-\\\  fioiit  to 
ITSIT,  into  nhii'h  i-i  f.\-\  n  ■»>l't-nirt.d  jcb'kinK'i  iiiK- 

..I,  a  "l-dt  "  with  .■hiv-l-«lp-.l  jiiint-i  t.ir.iittinR 
lhi>in>;h  inii  I'kliii:;.  Til-  11111111^7  irft-np-  l.iwii'ii 
till-  •  irtiU|E-iil|ifit  aihl  thr  j-int  i>  tilled  nilli  nSx 
1urt.1l,  to  iirrrnit  n-tnC'Utixn  of  ihr  lliulil. 

N.  an  Hoiw;..!.-.!  l^ilM  »iih  s\AxA  iI^iik.-h  Ut  im- 

iwrtinf;  riilarv  iiii>li.>ii  wl rin->l  fn-iii  »  niniHith- 

Um'  pill.  It  will  ■<'  olivioiis  lo  i.m.-li<':d  in^ii  ihnt 
Willi-  iif  thr  la-i  j.ioj.i-ti'.fs  Ii;:iii<-<1  wi.iild  \-  of  littli' 

II,  an  "niNid-riitinit "  l>nijwtiK  T]ii>  Imll-t  Las 
in  fi-iiit  a  |>liiiii;i'r.uhii-h.  <■»  ittikinKin  ulijii-i,  ci- 
).!.i-li*,  \-\  [-r. u-si-ii.  a  .hiirp-  ■■■"iliiiii"!  in  n 
I'haiid-r.  k'i^iiiKa  ■■-*  im)>-tilit  to  tli>'  |>i<>j>'i'tili-. 

Ki<r  v;itii'ii-ii  uf  i-uiiiiuD-ihot,  we  unJiT  Ihi;  follov- 


nnn.  The  diameten  nnd  wrighta  are  limiilMl  h 
%'un'i :  the  u|iiii'r  fisnre  keing  tbc  \att,  tha  ln> 
liKuri'  till!  wi'iKlit,  of  the  ahot.  (Tbe  hdtafik 
thr  liKiin',  an.'  of  itone.) 

For  dv»:rii<lion  of  the  cunm  thwwhn  m 

In  Fig.  1070,  a  \%  the  Monc  fv^fectOt  •(  Di^ 
AxwAXti  (MuH-ovite). 

h  sliuwi  M-ren  ijin  of  Ihr  Tvkiah  (nnfti  Wktf 
SiUtari,  wriKhinR  r"jieoti»rly  Vi\,  4M,  TOt  U^ 
fTl,  1,152,  ami  l.CIO  iioiiniti. 

the  bix.~alt  lall  A  .Vjlik-y-mfdmrn  {ImMmX 


>/  is  the  craiiilr  lall  of  the  gi 
ird  II. 


onr  \M  of  DuJU-and*  (FlnM). 

f.  •.tone  Ull  of  t'/,.-e/-t)luintt  (Eaat  IiBm) 
''(,  itoii.'  Inll  «r  Mom  .Vty  (Scotch). 

A.  Kraiiiti'  lull  of  J/itMettt  U  Onutd. 

i.  emnite  lull  <A  .VukcUtU  U  FMU. 
}.  Mall-tV  iiiin  honib  (En^liib). 

it  ton,  Kiiplixh  rlungated  won  p 

f,  C4-|<oand  ball  llSlll. 

H,  \.uge,  Frrneh,  l.DOO-pMmd  Ul 

r,  "lWlMiiib"aoa"PqiitM,"j 
pound  lall  aSiid). 

IT,  Itodman,  American,  Wt-fonA  1 


CANXON-r-ASTINt; 


4r.i 


<'ANC»K. 


itla^    Thf  iii'»Mi  f'-r  lir.Kfc*  «'.iriii<>ii 

Pit  liy  Mra|i|4ii^  d  l<>ii^  t.i|>-r  i>"l  «>f  m<mh1 
vrulur  »i>fl  r<i(«*,  i>\ir  Hlii<h  i-  :i{i}>li'-<l  .i 
f  loAiu,  »tiii  h.  4^  tip  «i>rk  |>i<x  ••  it.  1^  liiixl 
BIT  lirr.  «  t*-rn|>!'-!  l«-iti;!  .ii>|'i:'-'i  !••  I«iriii  tIh 
ithlK.  Till*  ni<*i'-|  i«  til  i-i>  I'-'i*.  "ii<  till:  I 
«n  ihr  j:  111  I*  til  '•■  It  I-  ti>  \r.  aIii  m  •ir\. 
Ik-!,  a!!-!  ■••n:»-l  v. :»K  .t  **.■!.  !  i<<.iiii  n-ir 
thrwr  ir,.  ill  *!!.:■  N.  «-  -ii'  1  '  ;•  ir.  •;  l..i!,  i-, 
a!«i  -4r»-!  i'.\\  •{:■.'  I  Ifi"  n.  •  i  .  j  ■  Si-  \!  :•  - 
r  with  ir-4»i:i^  tIi»'  :i|"  1  I'-l  ■:- i  *).■  J")-. 
tvtr.J  T?;«  I'l'  •■*  "I  .■•iiii  T'.'  I  'i!"  I'-r 
Wl  aii'I  ;riMii'ii.«  If'  !"!!ij'  1  I.I  "Ti  ui»ii-i«»i 
it  1  lh-:i  aTT  I  li..i!i.!ii.  •  \:.  :i  ■■  -J  '!  ■  -L*  "I  . 
ii-!|0. .'..«.  ■:  ••rii  I'li'-iit.il  !:«Mi:  -..  .i!-  ii.  -;.  \,  { 
in  1  v'..\  ■  i  ••.»  tJi'-  ■  !  i\  1:.'-  i'  i  I!'  ■' ;  •  .•  *  • 
ih'iV'll.  ft  'III   »!.:  \i  *J'>  ;i''    i:iit«l  '-.I 

•Inr.  tl.'  -I.' !!>■  i?-  li  i--  i  rr.'i'.*I>  'iit-A.iil  iii 
ff  T.:  ■  f  :»..  !  .::.  I  ■  •  !  .rii  i-  -  -.  i..  i  I;.- 
.wn  :fi  \'.  i  W"  ..  :  '"'i    ■■  I   *•    ii.  i  l!.'r:i       A* 

!;ni' .  .1  \  ■  ;*.  *.  r  .;  ■.  ■.  m  "..;  li  i  :.*.  ;  .  tl.' 
r  l).r  *-  V  •  .  ■  :  1  '  !.:.■:.'  r  *'.  f.  'ii--  rru».- 
lit  !•-  f  :  '  I     I  :i.      i.  •'    ■    ii    '.  !»•  .M    I  '•  •  U'li 

»!  tl-'   !ir  • :.  i    ■:  -a  i..    ".  i  ■  .i  -  ,  .  ■:■    *.  ■'.     !•• 

i\   rt    .  *i  .  r   ■  .•  •  i!       1  ;.    '■   .'i..'  ;  >.    1    ■     ■•    II'     1 
»rs   »l.:   ).     i-     -.        --,■■■.■.     u   !:.;liwii     i' 
i:n^  i.i-  ".  .    :.    ■•  1-  r   '  •      ■..   •   '  '..•  i.    n    i   ')»• 
r  f  irii%-  •  •  I"'   *%•..-■'.      .    ■!!  i     :.  ■■•:    A  .':.    I 

1.  *■  ««  !     ■■  ^  !i'    rli    :'  A     !"  •  ■  •  1.  ■  . 

t  lar):«'r   ■  :   "'i. «.  >  r   "M'    • ,  -i-  :•    ■..;     I       A 

Ot*"     AT"*'     :*.'      fc'  i"'  I       i"      I  .'.11    ■.•■I!' 

!iH-  ni't^:  ^  ■■■  :!  -'^.i  J  ■-'.:.;  V.J-  '.i:  •!.■ 
■  *r!*  t^nt  •  r.  1  •"  '..I-  .1  i  u:-  .  !:,  ■ 
iw.T**!  ii.>-  11 ' :  I.  i"  .i'"."A'  I  t-  !'.  '"A  :i.'..  'ii- 
!  •-•■f  .r-  :•■'•  ?:■  :  *  ■ 

fi^ri!  •  n-  •■•*  » I'h  ir  Tl     i:  !.■■■,  j-  \'  •  ■.  •:::.! 
ul  ■■-  fi  ! I'.'       i-!.'i.-'  ».!,■■    I.'  •  .  ■  .  •»!  r  .  ■ 
L.  'Ar-i  •  .  ♦•  i::r  i.ii    I  I  :    --     ■     «  •■   |     •'•■  ■•• 

•iifti  ■'  :.r  *.  ..  ;.':    v*.  ■  •  i*  V.       r-      .  .    xii-  : 

»h  •i;'.  M-    -'r  ••*»•■  *• 

ir.tf  !!»•   J.T-t  -"i'   'i  -:  :■•  -i'  I-  *:  l'."  I-  .i- 
•'>4.  t.'.i-  I.   ■'.  1  'A.i*  -.;.   I     .'   ;       •  -       •;  ■ 
:.'    K-;  :.:.!.■.    .  :!  .'     ■  !      ■-•■ 

..'.  ir  ■  r    -■.;•!.•.    .      ■•'.-■     .■■■■.      -.1. 
•  I   at   t-j'      .     I      *:    •>■..'!■..     .    1    j  :;• 
u  i.j  t.'.l'  »»•■:•■  •■.      -  "     .  . :     ■  .    .    • 

ir  tin  •   ;■  .1     i  .-     !■■.■:    '!     .■■.-•     \  ■.]- 
i'U4  •  •.    ■  '  I'ii'  i   :'.      .'.    »•  .'■•    1  ■  •    * ■■  .  ■    ■  I 
r»  .'I.!.  ■^-  :.       :■••  .       •  ..■..    ^  :    •   -...    ■. 
1*  tnk-.  •'.!  ...'  r  ■■•  •  A'    :.  .'■  .1  .  i   1      •    •  •  ■  1   'i 
fti  nv-ral  «.f  '.  :    .v.  ;  •  •  •■  ■    -  ••  -..    :  ••. ■■ 
ns\t  l«  ■  ,:i''  -.•'■•'  I   '  •*:  I  li   •:   • 

Uf^l    f  r    :••  ■      !      .     ..     A  :•  I  i.    -A  iH 

•1  (•.:   .  I..   :..•■■•■.  •      ■  •  .-.    r     .    ^'i-  -I 

fvifi.A  •'.*■'  :  I-  .  ■  :.  ♦  :.;•:■  •  .  ;  .:. 
lo  r?iin-.t« »       •*     .•■.-■  1  ■■.•■:.•:'    «    ■: 

»  Ailn.its  ;  r  ■  •  .■  ■  .  *  •■  ■■.;-  •  i-  .•  !" 
ai[  fn>'ii  •;■     1.-  "..■_•■   :   ■  ■.  ■•  ■      •■  1 

Ui'iS  » It :.: -1  •..»■•■..  ■      I.  .■.•..;  : 

ft^tt  •»%  *T-  I  ;-  I.  r  •■'.;■■'  .'■  :■  .  r  . 
It  {■•<?i*        "•'';*-:    n? 

Trnt,  •»•  »»  •■■  !.'•  *;.■  ;:.*..:,:  i.  •.  ••.■ 
r*  iL*"   Hi*  r-,  iriti       S  i   ;.  |-  •    ■  -  ■■".•■! 

II    K'tval     kJ.'i    :ri    *':.•     I    .^■•-  •-■,     .' 

A  ■  ••f.'v-  ifi  '    I  !  I  •  i  ■  ■■■  ■    ■  "■■ 
»  irf  »    afiri'-ti  t-i  •  » I'!  ■  !■   '"        '  I'.- 

JM  nut'al     A'.  4  ;•>'. 

urtAf  .  A; !.% 

BB-pln'toa      //■'";         A   -  j.  ■■  :    * 

»,  LiIa'  '^j  •»!.  t  r.i  iT  '"ir  «.t  '  ■  '  '  ;.'.i ;  •  •»  ij-  •  i. 
bid  Ifi  ic'^l'l  tlj*-  iiiUi  itf-li«lil  , 


t^muom-.^t  tt. 


Can'non-roy'al.     An  iil>l  irnt'It*  of  vrvn  ••  run- 

l:>iii,   "^^  in    li'-«  Uip',  *i'i-|MiUII«ii'r.       A  rmth'tH.i. 

Can'non-«tove.    A 

\\)i  it  •  <iiiii<>ri  •  oh.iiN-il, 
;[.•'  !'-\iit  |t"rtiiiii,  nr 
l'-«.}i,  t-ruinii!  ill"  lir-"- 
]-t  .irii{  tlf   ii]-|"  I   'i  lit- 

•ll.ilMi^'    ^Ml!l>  •-  It    !lil> 

I.I  ;!:;•  -  pr«'}>»'r,  l»-.it   t!i»' 

H»..V.       I    Ij.l  -•.ll.-il        l.|H)I| 

li-    !'  I',  I  liii;:   til*' 

tliiii.'i'-  'I'll'-  liiH-i  i*. 
ii-.\.  :1,.-  ].  \.  1  i.|  tin- 
i."'.'  il  li\«  1  «'t  tl.i  I  ■■-il^, 

.t:.>i  t!i'    irii'i  il'    />>i.i-  "t 
:},■■  ».•,,•, I    iiMV  h.i\i-,  .IS 
III    rJii-   ■  x;ir!:|'i' .    il-  'ift 
..:.■!  ]  i:.'"*  <  t  Ti.i-  .1 
Can  nu-la      (>''7/. 

'f'         A  '■:i..ill    ::i'-    iri- 

Tl     ](i   •  •!  h\   [i,.  ,1.,   ,.t    .1  -    - 

♦'!'•''•      Mltn     .1         A\  it',     lit 

!■.•!.  "I.  r..  'Airlri:.!'!  ,1  t'lij  1. 

Ca-noe'.  A  \\i:\,\  ':-<..t.  ii.itim;\  ill  ih.-  U-.iiu  nntl 
..  :  i|'''  -i  ti»  *"■  ji  nil)  I  -i. 

1 1,,  '■..■•■t.'.  ij  :hi  .!•..  !•  fit  Hi it'ifi*  «  i*"  a  fraim*  tif 
•.\i;....'.   ...\.:..i   v.i'li   111  il "      Till"   N"ith  Aim-riimi 

li.'.liti    'I,  I'l'      ].:•>    ■    il.'x     I-!     ■  > -l.ll  •\«  ihmI    ii.Vr|ri|     with 

.■•.:>:.•  t^.'^^^  :i  "':.•■*' ]  'li'  '.irkiif  tin-  wlii:«  l-ifili. 
i'l  •  li.>ii  ir.N  of  t!.'  ]-iiifi*<  oi>l  Yntl.tiit  liili-  In 
!'  .   uiH.i!)  ■!   Il  ^j.iiT.x  i-i  ; i>i<i  i<t   I  in  li  til*'  <  .iiHN-  uiui  .1 

■  !..ir"  1  .11. ■!  !  ■  ..  .M-  i  1'.;: 

"I  il'-  \'*"'  \l' \  '.i!.«".-i  <  ■  I«  hnt' -l  fi'iiii  till'  ml" 
\»:i».;i'^  of  Mr    Mi  ^'p^'-ir  iii  tniMlilik:  ;'.,"»h»  n  ilrn 

•  ■:i  M.'-  I..'' 1^.1  !■  -t:' .IJ...-.  .1-  111!  rt.i-w.iti-r- III  Kuio|« 
.»:i'l  A-M,  w.-.o  M..  i*  •'  "'Il  -  i«-"ij"i  .III']  si'li-i  li"'! 
I'liTik  >■:■  il  II .  f  ■-  1- i;  !•#•:  !"!ij.  "J»'i  ir..  li' *witlp,  12 
i:t  li' ' 'i'-*  |i.  till'!  f.i-  II  "i  •  i.i'- r  ■■  iif  :;  irt  lii-s  Tli** 
'  I"  :  I  ./  ill  ill'  •.fk  111  ^^)■l  Ii  !)••■  \iiX.fL'>'r  |<lari'ii 
!.:-i.-i?   >  4  t"  t  ]'>r,^' .ii.il  1  t 'lit    *   III   lii-^   u  i<li-       A 

■  .I'f'    I-.r  t  ■  ■«  |-  t'l.!.-..  >.;t!M.^  ]  It  •■  to  J.i'  I ,  -!.i»Uiil  l4« 

.if' I"  it    TW-.    'lilT'ls    1.1' J"'   I 

III  N-'*  ^  :V .  T;,.-  li.rTii  II!. «l  I  nil  Tin  •■.'•:,  ki.'iwii 
.1  -  rill  I. .11'.'  .»  ;-  :  i.'f  ij  j  '-.^'il.  It  i-  ij.i  ;•  nl  win»|, 
:\i'  k'll  '  ■  .1..*  ■  .iK  .1.  i  :i.'  ;./l  lit  -"i.tt  Aliri.i<l, 
•!.i|i  .iT-  'i-i:.!!  ".••-,  ;iil  II  i-'»  i-r  !■  •^■.  i!i  fiiviii. 
\>-  ;iiii:  ^'  till  tr:i".  ■  !•  r  T  ■  'A' ::.:,  i-i  «  '.'.iilrtil  iin<l 
-■.x".  ]-■■:.■!"».  i  111  '.'..-  -K'-il'i  li.iv  .1  !•  hiitli  III 
'.(!■•:.  .11. •!  .1  ix.ii.i  •■:  1'  !"*  l;i.  !.•«  Il  It  liiw 
'  •»  .ili.l.i«lii|-,  i!"  -I'l'h  i!.i  "' •.•!«•  iJ  1..  li»-<,  111- 
j?.^'  •  •  'J"  ;i'.  li.i   s«,  II.";,:,  1  -jj  .,•    •!..    |.i.i        Ii,   i  juh 

■  :.■!   ix   1  w.iT' i-'ii;!.'   ■  ■  ::  ]  i:*ri.»  i.t,     .iti  i    tli*    ulioV 

: i.triM-!    ll...!    1*.   i^'Tit   «f    .t   i.ti'-./i    It   will 

ti/1.*  l'-i".|  lis  >.-.Ij  ;is  ••■111  I  ■!  ■  !  iT"  I  i;i..t  :,  |t  m 
f.'*i-l  Witli  a  •'I'M*  -.?li,  7  !"  '  !r-  fn  :.]•  ?.i  U-niii, 
ll.  I  1-.  li.-l"  1.  •  I.  .1  iti  ■!  h."  :'  ''-r  •  !.'..;  tii.iii  |hii|- 
i!:r.j.  wl.il-    t!i'    r-x-i-    :-.   '.\. -.x:::.    iii.i..t    nl 

t'.'    1  ;.L'l.  -ii  '  ■''I'"  ' 

.\i  pluii- '"s    .<!.i    Pi-  I'l-    iiT'     '.irr'.^  1    f   r    ''wikiTi;*, 

•  -".:'i*'.  1   intif.^v  •  t      .  ■•'  i  I'l  *  •]  !  •'•  1"  -:  *'  '  *•   niiiH.r 

•  \|  r,i»:.- '  •  1.  1  J.  I-  „•!  i.ii'\  .ir.  ii:.'|  Iit-i  ii«  *%  }.;in 
'-•:.    -list-liM  :        .\'.     ■|i..i':i".-    I    -ir.  i   '■    .1  -j'lrit 

'  i:.  ]■  -•  r'.«  ^  I  1  :)  •  ]•'.•  ;  ir  i':  :.  ■  '  I'-'J  ^^  nV-r- 
;  t  ■  .;  l.ivi f-ii.  k-  I  •.r:\  »•  i.  .-.''...  -■:«•■?.  i:  •,  rihI 
■ '1.' I   I  ■•iii»«'*i"'-!i -.   .1-  «'ii   .'"«  •/■.■.:.::.'■    t-    -Mr*    tli** 

■  .  i' .  \*ii:"}i  I'M''.'  '.j-'!"'  ■-.•li'iiT  f'lirl.'li  wlnf 
;.,.lii.    I*  .,  it  I'.  •.'.  'ill     - 

•  iri  *  ■»  .m     il-'     f    I   •    ■  '   ;:  I."-  .:.!/•■  I   jt"Ii.   r.iiiiit 

■  '  ;  .  -Til  1 .1]-  I  I  ■.•  .'•■  •  ■  !  .'  -  *.]i'  ii'  -If  -»•  III 
i:.;i.'.lr  ->-  t-«  H:  ia  I'i.  i 

'  TNii*  1  .-    |:  "  '.  •  ftri<«  «  ■•  I  i.r  li-l 
In  ili^  »»..•  I .  ?  .  t.i'  r  »i  r 
1b  Ui»  Imhwiui  if  i:.'  !"nwi . 


CAIf-SOLDEBINO  HACRIKB. 


ow  ■.tei-lllj." 
■s  of  the  Fiiyii-H  arc  double,  ot  unc^inal 


conn»'^'tl^l  W  «  plBtforiii  «liont  15   feet  wiJc,  and 

Kajri^tiiit!  two  or  throe  fwt  bevonii  the  sidiii,  Tlie 
ttDin  of  roi'li  coiiKistii  of  A  8in{;lp  |>laiik  ;  the  siiles 
are  littetl  W  i]ovotaiUn|;,  and  closely  imitetl  by  laiih- 
inipiiniwpil  through  tlangi'a  left  oni-nidi  of  th«  liicrpa. 
Tiie  jutnts  ore  closu-d  by  the  Kiiin  <•{  the  broiul-fniit 
tree.  The  gniU  arc  larsp.  nml  made  of  niata.  The 
m««t  is  uliout  half  the  len^h  of  lli<^  canoe,  an4  the 
ysnl  uikI  liooni  are  still  Iohjjit.  Captain  Cook  r»ti- 
inatiil  tht>  iiai-sl  fen's  of  thu  Sot-iety  Inlands  at  1,700 
wnr-cnnnea,    manned 


d  t,  like  a,  have  pointi  *hicb  form  foloiai   or 
centenf  of  oncillation  for  the  cuttcn. 

Can'o-py.  {^rcMUaiHrt.)  A  coTtrinji  nr  hocsaL 
theeiirivbtil  projecting  hewl  to  a  iiivhr  ortahmiacl.* 
The  tablet  or  ilrip-Ktone,  whether  ttnighl  oi 
lar,  over  the  beaili  of  doon  or  wiodowa,  if  m 

i»  hO  ('ulU-,1. 

Can-roTlnK Ma-ohlna'.  {Oott'mmmivfiiiimr^'^ 
In  thin  niai-hiiie  the  slivera  from  the  caiu  tt  ^m.' 
dmwn  tliroujjii  the  rollers  abt,  the  |iro|*r  jirmnm  t 
beiiij;  maiiituined  by  a  weight  il,  and  the  ronH^l 
ilatrd  slivi'ni  delivered  into  the  (.vn  g,  fixrd  i» 
pivot  at  the  bottom  ^^  ,^ 

and    snpporteil    at 
the  nock/,  whilrit  ,-.r,.    ' 


-J  J 


by  a  «trap  paHsina                     .ptLr' : 
round    the    pulley*                      /        "      ■' ' 
n  and  b.     ThU  ro-  /    -Tl 

a"\livera  a^rfit  /|      I        ■*, 

t«riat,   which    (^11-       ■      <|   J|  I  I 
utituleti  it  a  roving, 
as  it  passes  in,  ami 
cuiln   it  up  in  the 

When  the  t«n  is 

full,    it   il   opened, 

the    mring    taken  _     _    .      .... 

OHt  and  transported  0»-K""W  ^'"•^ 

to  a  roving-machine,  where  it  ii  wound  upon  t 
really  for  spinning. 


Fiearing,  nith  the  bevrl-whecls  turned  by  the  ernln^ 
[•iillry,  is  placed  at  either  end  of  the  rninK,enaUi^ 
two  worknu-n  to  oji'rete  at  once.  Iteneslh  rteC- 
clnti'h  is  a  brarket  for  reeciviug  a  soMeiinft-fnr- 
top  insrrtcil,i> 


by  88,000 

B()AT,  pp.  311,  3 

CaaW   1.  <; 

An    ■ 
aed  ii 

a.  (fVi'nr.nj.)  A 
larjte  tyiie,  uwd  for 
postere  and  hanilbi  I U. 

3.  The  inrt  nf  a 
bell  by  which  it  it 
susliplided.  Other- 
Wi<e  calLMl  the  it. 

Can'on-bit.  The 
bamd  of  a  bit ;  Ilie 
portion  in  the  mouth' 
Ofnhoiw. 

Can-o'paa-er.  A 
doTtiestie  implement 
for  opening  cans  eon- 

taiuing  fruil,  oys- 
ters, and  what  not. 
The  ilhiBtmtion  shows 
several  fonns. 

<i  ban  a  prong  which 
is  thruHt  throni>fa  Ilia 
tin  utkI  fomu  a  fnl- 
cnmi  for  the  enlt.-r. 


r 
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CANT. 


a  tlie  dutch,  the  treadle  being  di^presKed 
li  tliraw  the  bcTclB  out  of  grar,  and  withdraw  tlie 
'  '  '  'ram  the  mrface  of  the  metsl  in  tlie  Bulderiug- 
i;  Rlmaing  the  trendlc,  the  bi^vpl.i  iin;  thrown 
tr,  aild  B  Ipring  forces  the  iimI  bearing  the 
dntta  donwud,  until  the  lovrcr  edffe  of  the  can  is 
djghU;  immenied  iii  the  niultrn  solder,  and  cnnacd 
U  rotate  iniust  the  lurfHci'  of  n  aoldfring-iron  held 
Ibnein,  iRkt  wlkich  the  treadle  ig  aguin  depressed 
«ad  the  am  remared.  , 

Cbnt    An  angle  ;  a  bevel ;  a,  chamfer  ;  a  s\o\w  ; 
■n  arrit ;  a  hip  ;  a  ridge. 

1-   {BuUding.}    a.  A   caitUd  wall   is  one  which 
fcnis  an  angle  with  thu  face  of  another  wall. 

y    A  eanUd  column  in  one  whoae  tlutca  are  formed 
«  c*iit,  ioBtekd  of  curves. 

'.    When  the  angles  are  removed  or  absent  from  a 
P^t,  beam,  or  pilUr.  it  ia  said  to  be  caiiitd. 

cf.    A  auiltd  molding  ia  one  wliiuh   has  angular 
^■^a,  but  no  nuirki  or  circular  work.     See  Muli>- 

,  S,   (Cbaperinj.)     One  of  the  segmenta  forming  a 
"'^c  pieM  in  the  head  of  a  cask. 
,  B-  {XaiUiail.)     A  pieee  of  wood  laid  upon  the 
••"ck  of  a  vessel,  to  support  the  bidkliraii. 

4.  {SkijAuiiding.)    A  cani-liinUr  or  ainl-fmnu  ia 
?*^  which  ia  not  square  with  the  keel  ;  less  tlian 

B.  The  angle,  as 
*iti  a  hexagonal  o: 
**>■  ^ight  taiUd. 

e.  {Gearing.)     A  segment  of  the  rim  ofa  wooden 
«<»^wW.I. 

Okn'ta-lon'.      (Fabric.)      A   species  of  woolen 


;.  (yautiail.)    A  large  block  used  in 

r^wnng  whales ;  that  is,  turning  tliein  over  in  Hens. 
*^*g.  The  ean<-purchase  is  snajicnded  from  the  main- 
■toaiithekd. 

Cwit-board.  A  division  in  the  conveyer-box  of 
V  flour-bolt,  to  separate  grades  of  flour  or  olfnl. 

Cant-ciilB'al.  A  long  and  atrong  chisel  with  the 
^Msit  and  a  rib  on  one  aide. 

Cuxfad.  A  term  applied  to  an  object  when  a 
<Mmer  ia  chamfered  off,  —  not  roumled  olf,  but  prc- 
■rating  an^ea.     See  Cant, 

OntrAlL  (Xaulical.)  The  pureliase  used  in 
turning  ovi>r  the  carcass  of  a  whale  when  JUiuiiiy. 

Cwit-Ble.  A  tile  having  the  shape  of  an  obtnac- 
amgled  triangle  in  its  transverse  seetion  ;  used  in 
Hing  the  hiner  angles  of  spannera  am)  wrenches  for 
holts  witli  hexagonal  and  octagonal  hisids, 

Kant  is  an  «%e  or  comer  in  many  of  the  old  dia- 
iMta  of  Europe,  anil  the  Grt^k  iiar0it,  the  corner  of 
the  tje,  has  an  allied  sigiiili cation. 
'■ — "■  ' '-,  A  lever  and  suapeniled  hook  adapt- 
ed for  tuniiiig  log>i  in  the 
.  yard,  on  the  skids,  or  on 
the  saw- mill  oarrioge. 

Also,  a  sling  with  hooks 
for  maina  and  tilting  caiika, 
lo  eniptv  them. 

Cnn'tdck-quoln.  (.Vnii- 

tical.)     A   Iriangular  b]w:k 

of  wooil,  useil  in  ehovking  a 

C^i-mtt.  cask,  to  keep  it  from  rolling 

when  stowed. 

CUitUler'Mr.    One  of  a  acri™  of  timbers,  of  the 

nature  of  conaoles,  projecting  froin    the    face   of  a 

*all  to  sustain  an  cave,  cornice,  entahlaturi',  or  bid- 

MDT.      A  modtlliHi. 

Cmatfiag-'WiMtiL  A  star-wheel  for  nii  endless 
diain.  Tlie  cogs  are  canted  ;  that  ix,  the  comers 
tat  otr.     See  Stab-wheel. 


3  CANVAS-CUTTER. 

Can'tle.    {SaddUri/.)    The  uiiv™rdly  projecting 

portion  at  the  rear  part  of  a  aaiidle.      See  T'lMMEL. 

Cantllug.  {Brick-uiaJcing. )  Tlie  lower  of  two 
courses  of  burned  brick  which  inclose  a  biick-cUnip. 

Cant-^nold'lng.  One  neither  peqwndicular  to 
the  horizoii,  nor  to  the  plane  of  the  object  to  which 
it  is  attached. 

Can'ton.  (BuiliUag.)  A  aalient  comer  formed 
of  a  pilaster  or  quoins,  which  project  beyond  the 
general  faces  of  the  walls. 

Can'ton-flan'neL  (Fabric.)  Cotton  cloth  upon 
wlitcli  a  nap  is  raised  in  imitation  of  wool. 

Can-toon'.  IFuiric.)  A  strong  cotton  goods, 
with  a  conled  surface  on  one  aide  and  a  satiny  finish 
on  the  other. 

Cant-tlmbw.  (Sliipbuildiwj).  One  of  the  tim- 
bers at  the  end  of  a  shiji  which  are  rait/ed,  that  is, 
rise  oWiinely  from  the  keel.  The  forwaiil  jwir  oif 
m»l-limMrs  are  called  the  knishllieadu,  ami  fonu  a 
bed  for  the  recquion  of  the  bowsprit.  The  cant- 
timbers  towards  the  stem  incline  forward  ;  those 
towards  the  stem  incline  aft. 

A  cant  is  an  angle,  ami  the  timl)en  in  the  narrow 
interior  angles  at  the  stem  and  Htetn  are  called  and- 

The  timber  nt  the  extreme  angle  ia  built  in  solid, 
and  is  catli-d  the  dead-toood. 

Cbu'tu.  (Fabric.)  From omnnfrw,  hemp.  An 
unbleached,  heavy  cloth  of  hemp  or  flax,  used  for 
sails,  teiil«,  backing  for  pictures,  bed -bottoms,  and 
for  other  purposes  whcie  a  fabric  of  great  alahility  ia 
required. 

An  opoii  variety  ia  used  for  tambour  and  worsted 
work. 

Canvas  for  sails  is  made  from  18  to  24  inches 
wide,  and  numbered  from  0  to  8,  No.  0  being  tha 
thicki-at.  A  bolt  is  from  39  to  iH  yards  long.  The 
best  is  made  of  long-tihred  flax. 

Holts  of  canvas  weigh  from  25  to  18  pounda,  and 
strips  1  inch  wide  have  a  tenacity  varying  from  200 
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juiittNl  to  rach  difUnce  from  the  Utter  u  may  be 
di'Airvil. 

Can'vas-Crama.  {()aliou-printing.)  A  <IiA|»hnigni 
or  i'aiiva.1  ill  a  ]iaiiit-v«it  \xsf*\  in  a  fertain  pnK'tfHii  of 
calico- printing.  The  culor  hi  adniittnl  by  a  stop- 
co<:k  U'liiw,  and  up  to  the  levfl  of  the  canvas. 

Can'v—  atretbh'er.  A  tpiadrilattrnil  frame  on 
which  canvait  U  extended  for  juinters'  uaes.     In  the 
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Gmnu-  Skrrtchrr. 

one  fchonTi,  th*»  niit«*r-joints  have  dowel-pinit,  nnil 
are  i-xiiandcii  by  th«*  WH<lg»^  th«>  pins  in  th*^  o|M-n 
ccntiT  i>f  th«*  latter  pn'vciitin^  their  falling  out. 

Caout'chouo.  Connnonlv  cuIIhI  f^im-ela.stie  or 
indi.i-niblN-r.  A  mibstana*  derived  from  the  san  of 
vanous  tre»*»».  of  which  the  JatntpKa  cfnMieti,  called 
by  the  natives  A<-ir/,  tlouriithing  in  the  plains  of 
Rra/.il,  towunl  the  Kmer  |»art  of  the  Amazon  River, 
ia  the  princi]iiil  soiin>  of  pM<luction.  It  was  first 
brought  to  KumjH'  in  the  early  {tart  of  the  eighteenth 
n!ntnr\\  Hn«l  tiftv  vi'ars  later  waM  mentioned  bv  Dr. 
Pri'Mly  a>  a  siibstanci'  exiellently  ndaptiMi  for  rv- 
moving  p<>ni'il -marks  from  |ki{nt.  Crumb  of  bn'ad 
hiul  pn-vimiHlv  U*en  employ«"il  for  this  puqwMi\ 

The  Mip,  obtaiiteil  by  tapping  the  trees,  is  dried 
over  a  tire,  which  given  it  the  dark  ap|M>arance  ob- 
■erv.ible  in  th**  nibU-r  «»f  lomnieriv.     For   many 

{rears  its  various  adapt:ibiIitii'H  .seemetl  un|N>n'riveil, 
mt  in  17i*l  S.iiiiii»'l  Peal  obtaim*«l  a  {Nitent  for 
water- priMiting  fal*ri<'h  by  means  of  this  gum  dis- 
solved in  Kpiiits  of  tnr])fntine  ;  though  this  does 
not  srtiii  to  h.ivf  Itsl  to  any  pra«tii*al  results.  Be- 
ftide^  tur]ieiitine,  ftlier,  biMdphid'*  of  carUm, 
najilitha,  miiii*'  of  the  Vdl.i'ile  oils,  and  tM«]»erially 
beii.'t>l«',  HP'  its  U'st  s<»lvi'nts.  A<'ids  and  alkalies 
exert  but  tittli'  intlneinf  uimn  it. 

li.tuefK'k,  l'*-.'^  and  M!ll-kinti»^h,  were  the  fir^t 
wh>  really  np|*lieil  this  gum  to  its  pn^M'ut  usi-s. 
Thi'ir  original  pn>l'^^v4•■^  niiisi^ttnl  in  applying  it,  tlin. 
s«ilvi'd  in  soUM*  lit'  the  tliiiiU  U-fore  meniiunril,  to  the 
Mirfa'-**  of  a  wi-b  <if  i-loth  ;  this  might  U*  doubl>-<|, 
con>tituting  a  i>'Tf«'«tly  waterpnw>f  gnntii-iit  ;  but  a 
m.i.s<«i>f  .*«u>'h  l.iiil  togi-ther  lN-i*;iiiif  iilmitst  iiiNi>|ii(r.tble 
in  w.ini)  M'MthiT,  •-iiiii)Nlling  mmhh-ii  aini  others 
nuii'li  i-xj-^wid  t«»  w«*t  nu'l'T  the  tropirs  in  prefi-r  tlif 
oldf.i<«hiori«-il  oil-«liith  uvi-r.-iiiii  tn  tie-  *'  M.irkiu- 
tosh."     Thi-*  w;is  n-mnliid  liy  the  vuhaiii/in;;  pp»- 

Cev*  tlis^iivereil  bv  (ImMivf'.ir. 

Tlh'  nH»«li*<i  of  m.iiiuta«-turi'  u]i  to  a  t^Ttain  fMiint 
of  tlie  manufai'tun*  uinliT  tin-  oM,  tir  non-viilfaniz- 
ing,  .nitl  the  pn-MMit,  or  viili-ani/iiig,  pniti'-iM'-*,  are 
ver\  >iiiiilar.  Th«'  mav*  of  rublH-r  Uttth's  bhw  k'«,  tir 
►triji",  \\rii'  form«Tlv  «-om}U(tiil  un«b-r  .1  hy«lp>Ntatic 
pr  •»"«.  .md  aft»rw.ir«l  i*ut  by  kiiive>.  o|.»Tat»tl  by  ma- 
chiinrv,  into  sh«'ets  and    snips   as   n-tpjinnl.     For 


forming  elaatlc  or  corrugated  goods  dto 
threads  were  pused  benrcen  rolk  oad  kcfl  il  Ml 
full  tension  during  thia  pTDCCM,  atRtehivg  IhM  li 
several  tiiuea  their  uatnral  length ;  this  CMnittn^ 
when  coM,  to  loae  their  elasticity.  They  wmliii^ 
either  naked,  or  covered  with  fine  thfOM  of  A  « 
cotton,  mte*!  a^  the  waq»  or  welt  thmdi  §m  Hi 
material  to  be  fabricated,  and  when  this  «M  nom 
their  elastit'ity  waa  reiitored  br  |«aiiig  o  hot  im 
over  the  goo<ls.    Vulcanizing obrutca  this  nioMily. 

In  the  i.renent  ittate  uf  the  art,  the  material  ii foC 
cleanseil  by  extracting  the  leaves,  huh,  dirt,  mi 
other  fon'igii  bubstani*es,  as  f ar  aa  r»n  be  doot  W 
hand,  and  cut  into  itri]«  by  a  rrvolrjng  knilip,  IM 
then  tran^erred  to  large  fluted  iron  rMlcfv  land 
'S-iuckcns"  which  grind  oat  inoat  of  the  dtnwMi 
materials.  From  the  cnckert  it  is  tohen  to  iht 
wajiliing-machine,  a  large  rat  where  it  is  cat  irti 
small  pieees  by  knives,  and  where  it  nadcigBH  • 
kneaiiing  and  vrashing  |»roeeM8  which  friaowi  Hi 
HMiiaining  dirt  and  fon-ign  matters.  It  is  aol 
tran-iferred  to  a  grind ing-machine,  eoropow 
hollow  iron  cylinders  revolving  in  opposte 
tions,  where  the  biiiall  pieces  formed  by  the 
machine  an*  kneadeil  into  a  homogeneous 
is  then  left  to  dry.  When  rafReiently  drin 
takes,  |N'rhn]is,  iie%'enil  months,  — the  rahfaer  ta  InM* 
fern-d  to  the  niixing-marhine,  in  which  it 
betw«'<>n  holli>w  iron  cylindera,  heated  hy 
through  tlieiraxes  to  a  rvgulate<l  temperatnn^ 
it  is  farther  gronnti  and  more  thoroogUy  ' 
rated.  The  vuU*aniztng  ingrcdienta 
this  stage  of  the  pro:'r»B. 

Thi*se  may  be  varied  to  soit  the  cafffee  ef  Ai 
manufacturer,  or  to  ailapt  tlie  material  noie  mrlica* 
larly  to  siiecial  um^.  The  combination,  UM^^ 
the  influence  of  heat,  of  sulphur  with  ihm 
it  the  |»eculiar  properties  Beviaired  by  Tn' 
though  other  ingreilients  are  largely 

f'harles  <tootlyear  in  hta  original  {ntent 
5  iiarts  sulphur  and  7  white  lead  to  25 
The    jiartieular   proportions   of    theaa 
articb'b  aiv,  however,  we  beliere,  grnetaUy 
aft  sei'rets  among  niblier-maunfactnref% 
&])ecial  foimula.s  of  his  own. 

Vulcanize<l  niblier  is  unalterable  at 
heat,  has  not  the  stirky  tendency  brfoiv  iifciiai  U, 
ami,  when  (Ut  into  threads  for  elaslir  ipwds* 
not  retpiire  to  W  subjected  to  a  rrheatii^ 
This  artit-le  may  \w  and  has  been  rendered  aa 
honi,  and  UNcd  for  couiVmi,  knife-handlei^ 
rrilleii  into  thin  sheets  and  employed  aa  a  ai 
for  i»aiH*r. 

The  Bubstnnre  called   ebonite,  invcntiMi 
^haTle^  <:<M)(lvenr.  who  devoted  his  wholf 
development  of  the  ca]iabilities  of  caoattf:^ 
taiuH  tr<»ni  30  to  60  |M*r  cent  of 
vaiioiis  other  ingnilienta,  as  abellw.,  | 
chalk,  liarytes,  pij4'-clay,orw-hitcTitiiDl, 
to.     It  in' used  fiir  knife-handlea,  comhi^ 
UH'Utal  articles.  In-ing  very  hard  and  avan 
high  {Milisb.    l-^iual  |Nirts  of  gutta-per^ 
choue  I'ombineil  with  snl|»hur  form  a  « 
senibling  honi,  and  which  may  be        u 
puriMtNcs.     SonH'iim<>s  gypsum,  r       1 

arc  adileil  ti»  this.      Stt*  IvoRY,  Ama^ 
i:iii|in:  ;  rvimxVMNK  ;  VrLTASmL 

('a4»ut«*lif>uc,  fX|i«Me«l  to  a  heat  of 
cli^M*  vevit'K  yii'Ms  an  oily  liauld  w 
lent  solvent  of  the  gum  Itfell. 

A  vi*ry  tenacious  glue  b  fo        1  hv 
gum  in  «-oal*tar  naphtha,  aml-^ 
tun*  to  the  •onhiotency  of  cr 
heated,  twice  its  weight  of  •» 
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faw  if  heated  to  a  temperature  slightly  above  that 
r  boiling  water.     This  is  known  as  inari^ie  glue. 

Gap.  1.  {Wear.)  A  cover  for  the  head,  with  or 
ithont  a  visor,  but  without  a  brim. 

In  eariy  times  people  went  bareheaded.  An  Eng- 
ih  law  of  1571  commanded  all  persons  except  gen- 
efolki  and  officials  to  wear  a  wtK>lcn  cap. 

The  Romans  long  went  without  any  covering  for 
le  head,  and  ancient  statues  are  bareheaded.  Caps 
era  once  a  symbol  of  liberty,  and  manumission  of 
•lave  was  conferred  by  the  gift  of  a  cap.  The  gen- 
ii use  of  caps  is  referred  to  a.  d.  1449.  In  the 
agn  of  Henry  VII.,  hats  were  limited  in  price  to 
IdL  and  caps  to  2«.  8^.,  a.  d.  1489  In  1571,  an 
:t  of  Parliament  made  their  wear  compulsory,  ex- 
»pt  for  maids,  gentlefolks,  land  and  office  holders. 
eellAT. 

S.  {ArchiUdure.)  a.  The  upper  member  of  a  col- 
mn  or  pilaster.     A  capital ;  a  corona, 

b.  A  coping  of  a  wall  or  parapet. 

e.  A  cornice  above  a  door. 

tL  The  upper  member  of  a  molding. 

5.  {ClarpentTy,)  a.  The  lintel  of  a  door  or  win- 
ow-fnme. 

6.  A  beam  joining  the  tope  of  a  row  of  posts  in  a 
ime.     A  piaie. 

c  The  hand-rail  of  a  staira  or  balustrade. 

4.  {Nautical,)  a,  A  thick,  strong  block  of  wood 
itii  a  round  and  a'  square  hole  through  it,  used  to 
mfine  together  the  head  of  one  mast  and  the  foot 
r  the  one  above  it ;  or  the  jib-boom  to  the  bow- 
xit 

In  smaller  craft,  a  lower  cap  receives  the  heel  of 
M  topmast,  and  acts  as  a  substitute  for  the  Jid  and 
^uUeUrees  used  in  vessels  of  a  larger  dosciiption. 

k  A  parceling  or  covering  at  the  end  of  a  rope. 

6.  {Ordnance.)  a,  A  sht«t  of  lead  laid  over  the 
ent  of  a  cannon.     An  apron. 

b.  A  copper  capsule  containing  a  fulminate,  and 
laoed  upon  the  nipple  to  explode  the  charge  on  the 
dl  of  the  hammer. 

6.  {Machinery,)  a.  The  upper  half  of  a  joumal- 
lox.    The  lower  half  is  the  jiillow.     See  Pillow- 

ILOCK. 

h.  The  iron-banded  piece  (Fig.  1078)  on  the  end 
I  a  wooden  pump-rod  or  pitman  by  which  it  is  con- 
uvted  with  a  working-beam. 

7.  (Civil  Engineering.)   The  horizontal  beam  con- 
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Windmill- Cap. 


necting  the  heads  of   a  row  of  piles  of  a  timber 
bridge. 

8.  {Millwrighting,)  The  movable  upper  story  of 
a  windmill.     (Fig.  1079.) 

9.  {Bookbinding.)  The  covering  of  a  head-band 
or  the  envelope  of  a  book  while  binding. 

10.  (Horology.)  The  inner  case  which  covers  the 
movement  in  some  forms  of  watches.  It  is  now  nearly 
discontinued. 

11.  The  tire  of  lead  and  tin  on  the  periphery  of  a 
glazing-wheel. 

12.  A  size  of  paper.  Flat  cap  is  14x17  inches  ; 
double  cap  is  17  x  28  ;  foolscap  and  legal  cap  are  of 
various  sizes,  from  7^  x  12  to  the  size  of  a  flat  cap- 
sheet  folded  8J  x  14.  Foolscap  is  folded  on  the  long 
edge  ;  legal  cap  on  the  top  or  short  edge. 

13.  A  little  c4ipsule  containing  fulminate,  placed 
on  the  nipple  ot  a  gun,  and  exploded  by  the  fall 
of  the  cock  to  fire  the  piece.  See  Percussion- 
cap. 

Ca-pade'.     (Hat-making.)    A  bat. 

Ca-par'i-Bon.  (Menage.)  The  bridle,  saddle, 
and  trappings  complete  of  a  horse  for  military  ser- 
vice. 

Ca'pel-li'xuL  ($p. )  The  hell  or  cover  of  the  pile 
of  amalgam  bricks  (}nna)  in  the  Spanish  process  of 
separating  the  mercury  from  the  metal.  See  Amal- 
gamator (Fig.  141). 

Ca'per.  {Nautical.)  A  kind  of  vessel  formerly 
used  by  th(^  Dutch  as  a  privateer. 

Cap'il-la-ry-fil'ter.    A  simple  mode  of  freeing 
water    of    its    larger  impurities   by 
means  of  a  cord  of  loose  fiber,  such  as 
cotton  candle-wick. 

The  water  in  the  upper  chamber 
passes  into  the  wick,  and,  being  ele- 
vatttd  by  the  capillary  action,  passes 
down  the  tube,  and  drops  into  the 
pitcher,  which  is  placed  in  the  cham- 
ber to  receive  it. 

Cap'il-la-rim'e-ter.    An  instru- 
ment for  testing  the  quality  of  oils 
by   indicating    the   quantity   of   oil  Capillary- Filter. 
which  falls  from  a  given-sized  point 
under  certain  circumstances  of  temj.»eraturc,  etc. 

Capl-taL  1.  {Architecture.)  The  head  or  up- 
pemiost  part  of  a  column  or  pilaster.  The  capitals 
of  the  columns  constitute  the  princi{)al  and  most  in- 
dicative mark  of  the  rt»spective  onlers. 

2.  (Forfijication.)  An  imaginary  line  bisecting  the 
prominent  salient  angle  of  a  l)astion  or  other  work. 

3.  (IHstilHng.)     The  head  of  a  still. 

4.  {Printing.)     A  large  or  upper-case  letter. 

Cap'o-niere'.  (Fwtijication.)  A  work  consist- 
ing of  a  double  pani]>et,  covering  a  passage  across 
the  ditch  to  the  gorge  of  the  ravelin.    See  Bastion. 

Certain  differences  in  construction  give  rise  to  the 
following  names  :  — 

Covered  or  caseviatcd  caponiere. 

Open  caponiere. 

Single,  simple,  or  half  cajwniere. 

Palistade  cajwuiere. 

Cap'pa-dine.  Silk  floss  or  waste  obtained  from 
the  ooc(M)n  aft<T  the  silk  has  been  reeled  off. 

Cap-pa'per.  1.  A  kind  of  writing- papi»r.  Ruled 
with  blue  lines,  and  folding  on  the  Wk,  it  is  fools- 
cap ;  with  red  lines  to  form  a  margin  on  the  left 
hand,  and  made  to  fold  on  the  top,  it  is  legal  cap, 

2.  A  size  of  pajier  from  74  x  12  to  8J  x  14. 

3.  A  coarse  wrupping-pnper. 

Cslpped  Rail.  A  mil  road  rail  whi«?h  has  a 
steel  cap  att4i(?he«l  to  an  iron  Ixnly.  It  is  generally 
made  by  so  disjjosing  the  steel  in  a  fagot  as  to  fonn 
the  edge  of  tliat  metal,  in  rolling.     It  is  otherwise 


CAI'l'JNfi-lllMlK. 


V,  /J 


Iv  un>biiii<«il  aTUr  making  >  qnwur  af  ■  HHb 

liie  ra[>sUn  tiu  «  central,  Terticml  afriadk  «W 
(laiuio  tliniu)(1i  one  or  more  liccka,  B»d  ia  NaHl^ 
of'/ijinf  at  Miiiiu  |«int  brlov,  BituriliM  U  ikt  Ml 
I  atiil  i-lwrai'tiT  uf  the  vmurl.  The  t{ia&.  La  fairiii 
■lowii  Ilinnixli  MTcnl  dirlu,  may  ban  anaagtaak 
tiir  lji'iii;[  U'orknl  hy  tiiru  at  arvetid  levrli.  CfM 
lliir  'jfiHillf  .V  aiv  Hnuly  attaihnl  iLe  KTEnl  |Btt 

:  '  .'  I     /-.' -v  I  Till'  druM-krad  U  iiah  niiUTe  lOckcU  for  tW  a» 

'     '  '  :  Ktim-)ars  wliii'L  are  abnut  Id  TtTt  long.      I'mlwllt 

Giri>«f  Knil.  '  dfHiu-h'tid  in  tIl<^  Utml.  coukidiDS  of  tltr  «M|i 

!  ;r,  anil  IwiiMtli  til"  b-trrtl  in  Ibe  patel-kmd.  «1U 

knoTcii  an  a  iletl-l->/'iirtl  or  lUel-htaded  rait.     Rn- '  >iiu  a  wriiii  iif  (lawli  around  iu  gipriiibirjr,  a  -  -^' 

Kail.  :  tlir  iiuti-lirH  ill  tlie  isal-rini,  sbicli   ii  •  i 

Tlie  illiiHinition  hhoiiH  a  iiioilu  uf   ca)>|>iii}{  anil    ml- lii-t    atUclml    to    the  ilpck.     Thi  dm 

■oliiiK  miU  an  ■  iiirMtun;  uf  ivjwir.  \  Imrrrl,  ami   /miel-riHg    are   liliillr   altai-bMl   Is   lit 

Cap'plng-brioh.     A  ci>[iiii;{-1>ric'k.  I  •iiimllt  ami  n-vulve  with  it,  tbe  vaUc  wiadiig  « 

Cap'ptac-oS.     tGl-w-ai'ti.-ii'j.'l     The  nnlr  of    tli<'  rhrlim  and  tlie  jiavU  innnting  haek-lnh. 

d<-l^i.'liiii){  till-  <.'1<»->1  ru<l   «f  a  lilowti  lyttiKliT  li.r  I      In  I'uii.liph'h  ca|>*Un  (Vis.  10l>3).  iIk  dnB*-- 

■liaitiii),'   ;i   I'irvlc   aniiiinl    it,   tiriiixi'iK   it   intu  tin-    ii  Kied  U|nn  tli>  *)>llldlr  amr 

llia]>>  of  nti  i>)H'ii-i-ii<U''l  cylinder  mdy  for  Miilittiug    tiimx    it   ruiilul.     A   vrrtical  f1(<  KML 

lim:;itiiilin;illv.  .  irun  Imlt  i>a»%iiiK  Iliroii|[l>  the 

Cap'plDB^kne.     a<>iWr;r.)     A  J<lan>'  us^l  for ;  dniiii-Wad     Imrks   it     to    tlie 

til"   uii|>iT    Hiirfji-i-H  uf    »tiiir>'iuc  nuU,    «hii:li  an- '  Immrl,  aud  \\ir  wliule  cajiatan 

iaiiilly  luiiiidr-l.  :  liiniH  roiiml  with  tli« kjiiiidlp, 

Okp-pOC     t'lViiu-HKil-i'iiy.)     A  covemi  glaiia-]iot '  running  a  "aiiiKlr  tMirchaw." 

or  rni'-iM<',  !  Wlirn    the    lm'kiiii{-lialt    ia 

C«p-sonttl«.     iSMiAuildi-ig.)     The  fnuiiiiiK  uf ;  «ilb<lm<tn,   the  whw1-wori( 

i-umiiiiK*  >»i-1  li'ii'M-'di,'-''-  iiriiiind  a  bati'h  and  a  tuji ,  (hIiowh  iti  horiznntal  Mctioa) 

irhi'di  olnit.i  t'lriM-ly  iiitii  a  luldvt.  ai'ts  U-lvitn  thv  a[iilidlB  and 

Oap-aquara.     I  hu-  uf  the  |>ljtr»  wliii-h  kci-ii  tlie    thr  laml,  and  a  iiower  of  > 

tniniiiiiiiH  i>f  ■  Kill)  in  gilaii-.     Thrr  iiiv  x-i'iirril  l>y  i  Iu  1  ii  )(ain«d.     Ine  HUnilla  T 

kryu  Hiiil  <  luin-i  ti>  tin-  triiiiniiiii-|ituti-ii,  which  rm't  i  luakni  3  turn*  aud  the lautvl 

In  di-lin-v-iiiiM  in  the  >'lMi>k?i  iif  llip  icnn-i'arriu|{r.        1  iiiakiit  1,  and  Ihry  revolve  in 

Cmp'tMn.     A  hiiiHtiii;!  m  liuiilinx  iiuki-hiur,  >'»ii-    upiwitv  dim-tioni. 
(iatiiiic  iif  II  drum  M-t  vvrtii'ullv  and  rcvolvul  l>y        IIimihalhh  {l^uglikh  Pat- 
hanilf|>ikii..  I  I'lit,    l»il)    a.ld«l    a   «ini-h 

Cala-tans  an-  aiiiylr  or  ilniMc,  ai't'onlina  ax  tbi-v     and  hand  and  tH'vrl  itnii 

hav.-  o r  t».i    lMn.<li    n|K.u   tli.-   xiilir  atUlidU'.     the   .-Ht<itan-h.jd.    f.ir 

niF  dunlilf-iHiBtun  it  n-volvi-d  l)y  two  mX»  uf  nii'ii  .  Hiiinal  n«'.     It  km  ]nrtly  ii 
on  two  ilii-kii.  I  the  ilrnni'hi'ail  of  tin-  r,'a[iatai 

Tlirv  an-  aU.  kni>»n  a»  /-f  at  «/!  t■a[k<lall^  *•-    ami  jartly  in  ihr  barrrl.  \f       ?J[r>'      i 

ronliiiK  to  |>»iti-ii.     Thr  /..n-  i'ii|nian  »tiiiiilji  alainl        A  |iui-ta)ili-  lajwUn  for  tbe  Vi    5'q>     ,y 
miiUay  U'lmpi-ii  lhf/-iv  and  ui-iirt  inuta.     Thi-  u/l    prniBiiii'  i>f  lunibiis  iliti'hilig-      ^tW/jpf^j^ 
ralkttaii  uUnit  tin-  a.ini>-  diiilHin-ir  atuft  tbe  main-    niaidiinr*    and     Tnolr-lilovi, 
matt.  niuviiiK  IniililiiiKN,  and  other 

('H]>I>Iall^  wi'r>-  U.-.I1I   liy  iIil-  ani'irut  Koiiihui  in  ,  iiiniilar    work    in    nbiih    a      OavMM*  Ar*^ 
lriinn|<oriiii):  (In-  l^ytiliiin  olii-lii-ki.  HtmnK  |ii>wer  in  tolx-applinl, 

Tlir   ilnini-i'u]«t.in    lor  w<-i(;liin):  h<-»vv  amdion    ia  ^llon'n  In  thr  illiiRtTatiua.     Tbe  ehata  «r  Nfi  b 
WIS    iiivviitnl    l<v   sir  Sriiniirl    wound  aruuiKl  thi>  rotiiT,  wliii-b  H  Ib  Mat  m^ 
FiK  1"-^  M.'il.ind    alxiut  'itMI.     In     ■    niuvi'l   liv   hHiid-siiikK*   in  tb«  bandi  of  Uimm 

wiu.  UM-.1  l.y  till-    but   in    t>ie   ['nit-il   SUt<-a  ia  aiually   UDt«4  If  ■ 
iind   SihuihIi    i'iTuuUr  >»«•]>  aiul  a  dnifl  aniioal  or  !■»    It  Ii 


|.'lVsh."Ki" 


from  tlip 

Ibivinx  an  upright 

ll»-  lrti»  In-ill^  iildivil  in 

«k^u  of  til.-  dmia-hfui 

>1  rrvdviux  li- 


nt, iim. 


th-  l< 


ii»lk    < 

1  l-for.. 

:■  lh<<  r^ld.-  . 


lh--i 


I  th.- 


■.-I.-   uf 

of  alkiut  S.'i  jKiundi  U  ••lit.iinnl,  uhi-  h  i^  uln-iit  J  uf  n^iallv  ain'horrd  when  in  ' 

what  a  imn  i-^n  i<\.<rt  u|<<ni  a  wiiidlaM,  «lii.>)i  bii'-  a  as  Imiki-n  c.lf, 

horin-ntul  ajfin,  ■■iMliliim   lli<<  tiK-ii  to  xniiiK   llu-ir        In  Vi|{.  liiSfitHhlioi 

wi-iKlit  »n  th.-  Un.     Tli<-  •■.n«un  hno.   h.>n-<vrr.  .yliml- 

nunv  ailr;iiitii)9->,  mining  wliiib  ni;iy  la- munn-iatid  |iiim|H'.'  '',  Drlullifahart /)i 

—  •'•'>niiMi'tim>s  iw  it  il'M-H  niit   «tn-t<-h  u.nx.^  the  i'a]nl4ii  K  i*  n-volvnl,     Th- 

'  -       ''      '  -  vi-siB'l ;  facility  for  nllnuiiift  a  Litkp  tlic  iiiini[iinK-mxini>a  and  the 


'  of    II 


wiirk 


till'  luirs  du  not  miuin-  to  ,  Mid  (-ngiiiei.     A  i«j 


L'uniin.'tnl  optiDOallr'tol 

ofUwtwlB.  iifcBjyw 


RguMting-ac 


oh,  which  throws  the  capstan  into  I  >^)'[)t.  (SeeCuARior;  Cart.)  Cove  red  and  cushioned 

lie  engines,  so  that  the  effect  of  said  I  cum  were  used  by  the  Roiuane,  (See  Cahriaob.) 
cting  the  power  or  speed  of  the  capstan,  Triumphal  ctini  were  introduced  by  Taniuin  the  El- 
d.  '  der.  61S  B.  c.     Ctesar  relules  that  Cassibelaunus,  of 

J  the  masa  of  granite,  weighing  1,500    Britain,  after  difuniSBLng  nil  his  other  forces,  retained 
ed  aa  a  pedestal  for  the  statue  of  Peter    4,000  H-ar-churioU  about  his  pticson ! 
D  St  Petersburg.  Count  Carhury  used        In  the  United  States  the  lenn  has  bvcome  re- 
e  fail  passing  tu  pulley -blocks,  which    strietcd  alinuHt  entirely  lu  vehielca  designed  for  trav- 
1  respectively  to  the  load  and  to  posts   eliug  on  railways.     The  varieties  are  uumerous,  and 

the  ground.  are  named  from  their  intended  use  or  fivni  some  pe- 

truviua    moved    the    columns    of   the    culiarity  ii    ~ 

■isna  at  Ephesus  from  the  qiiarry  to  the 

rt«d  an  iron  pin  into  each  end  of  the 

1   lo  this  attached  a  cjuadrilatersl   as 

la  as  the  column.     Oxen  were  attached 

g,  and  the  column  rolled  along  on  the 

lit  was  the  method  devised  by  Ctesibtis 

ia.      Metagenea,  sou  of  Vitruvius,  varied 

[Doviug  the  entablature  of  the  same  tem- 

the  iron  pivots  at  the  ends  of  the  block 
«  iu  the  hubn  of  masaive  wheels.  Paio- 
led  his  block,  which  was  dcsigneil  for  a 
Apollo,  upon  wheels  in  a  similar  maimer. 
ted  the  wheeU  by  scantling,  so  as  to  make 
iDiler.     A  rojie  was  wound  around  this, 

1  as  the  oxeii  progressed  and  rolled  the   ncath  the  car,  to  aatiist  in  turning  curves.     This  is 
especially  neeessai^-  with  long  Cars  and  on  roads  with 
I,  ].  Asaucerofrlayorbone-ashin  which   cui'vvs  of  sliort  radius. 

>m  or  metals  are  roasted  or  oxidixcd.  The  cars  of  street-railway.i,  being  comparatively 

iporiting  dish  of  porcelain  or  other  ware,  short,  have  pedestals  lor  the  axle-boxes  attached  dl- 
tinous  envelope  for  offi-nsive  medicine.       rectiv  to  the  l>cd-frani<'. 

lell  Ufa  metallic  cartridge.  Tlie  cars  constructefl  in  1B30  for  the  LiTerpool 

I  Bml-IOOD'.    One  which  is  tied  to  the   and  Manchester  Bail  way,  Kngland,  hail  four  wheels. 


Aerial  ear. 

Platform-car, 

Boxcar. 

Coal-cnr. 

R['frteerating-car 

Dummv-car. 

Dumping-car. 
Fit^igVt-car. 

Safety-ear. 

Haud-car. 

Irish-car. 

Tool-car. 

Jaunting-car. 

Wrecking-car. 

rs  of  the  United  States  a 

pon  trucks  which  hav 

aswivelingadjus 

uicnt  he- 

mmer  of  1868  the  largest  of  its  kind  was  .  floors  went  laid.     These  c 


a  funned  witliout 


_.  . ..  .  .    lal  power  equal  to  eh-ven  |  erajiloy  sjirings  u 

rhich,  however,  lutd  to  be  deiliicte<l  the  |  of  the  car  and  contetitu,  and  also  suggested  that  the 
Ar  and  rupe,  the  latter  weighing  about  1  tivads  of  mr-wheels  should  Iv  mude  conical,  for  the 
It  was  capable  of  carrying  tliiliy  pi'ople  |purt>os«  of  facilitating  theirpassogearoaiidthecurves 

To  render  its  ascend  ingjiower  as  great  i  of  the  road, 
pare  hydrogen,  obtained  (roiu  water,  in  Cara  for  tlie  trans]iortiitinn  of  passengers  in  Eng- 
l-gas,  WHS  used.  The  n^sistaneeoraseen-  land  and  Scotland  nuiKist  of  three  chisses,  tlie  first 
rthebilloonrei[uiriHla'200-horse-rH>H*erc'n-  [class  iH^iug  well  linisheil.  and  jirovided  with  seats  for 
come  it  and  ilraw  it  down.  See  BAt.uooN.  I  the  passeuifiers  to  ^t  ujwn,  which  seats  an>  furnished 
wheeled  vehicle,  witli  cushions.     The  secund  class  are  of  iilain  fin- 

iution   is   ascrilied   to   Erichthonius,   of  ish,  without  vushiona  or  oriiaiuenU.   The  third  class 
mtlWas.  c.     It  will  nut  do.   Pliny,  and  are  little  more  than  iikin  boxes  set  u|H>n  wheels  at 
amtatoTB  of  hisday,  knew  but  little  of  |  supplied  with  seats,  but  iu 


1  many  easea  without  Buy 


CARACK. 
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CAR-AXLL 


roof.     In  aiMition  to  theiu*  throe  cltuHu^s,  there  are '     6.  A  buftt  naed  by  the  French  !■  Ifci 

what  are  ttrnntNl  **  inixfil  rarriHgeH,"  whi<*h  coniist .  fiahery. 

of  three  roniiiartincnt.%  tht*  <-fiitt*r  one  being  for  tirst- ;     Car-«zl«.    <Aii7iray.)    The  ihaft  which; 

riawf  laHAiMigfrH,  and  tlie  two  end  onis  fur  second-   thruuKh  the  nave$  or  hnbe  of  the  a       11. 

claH8  {mMenfipTH.  on  which  the  Utter  are  ibnink  or  ynmtL    h 

The  AnH'rican  car  hax  a  gangway  lenj^h  wise  of  the  the  earlier  forms  of  mil  way  car-axlea,  tht  vMi 
car,  thn  >eutM  on  each  hide  revcrNildc,  nu  that  the  car  mtated  on  the  axlea,  as  in  toe  case  of 
may  travrl  lither  **nd  fumtanl  and  yet  allow  the  carriages.  l*he  practice  lias  long 
I>ft.ss4'nger  to  "face  the  hoi>i**s."  It  excitfit  the  u<i-  almost  univemal  to  fasten  the  whcru  of  can  te  thrir 
niiration  of  the  average  Briton,  and  will  yet  be  the   axles,   in  onler  that   they  may  aucccasfaUy  vilk- 

'  stand  the  st'vere  strains  and  jars  to  which  thryar 
I  exfiosetl  by  the  wtright  and  surging  of  the  cMi  ml 
'■  the  inetjualities  of  the  track. 

Axleh  have  been  made  hollow,  to  obtain  yhi 
strength  with  economy  of  metal,  but  ate  nol  ii 
common  use,  owing  to  the  incnsna«dei|ienseof  ant* 
facture. 

Fig.  1087,  ^  khows  the  form  and  |iim>uitiPM  if 
'  an  axle. 


favorite  form  of  car  the  w<ii  Id  over. 

Fltf.  1U>0. 


3.  A  kind  of  two- 
whefleil  Irish  Vfhirle 
in  which  the  i»aMen- 
giTH  on  the  two  wnta 
•lit  Imck  to  Imck,  fac- 


I 


.  J    Wfii  in  tile  center  ;  or  ^,  axle  ;  len 

j  1    el«s  a8  in  the  other  '•  F,  hub-M'at ; 

Lr    figure,    a    vehiele    in  ^Z,  hub-seat ; 

L  wlii«'h  the  seats  for  the  I  //,  tai»er  ;  le 


E,  collar ;  diamt^ter,  3]  inches. 
/;,  collar  ;  l(>ngth.  ^  of  an  inch. 
Iff  Journal ;  length,  5  inches. 
t\  journal  ;  diameter,  3}  inch 


Iri*h  Jamntim^-Can. 


-_^  w  .  »■•«  .«..<•.»-.•..  »j      1.,  jw«..... ,  ^....M^^ .,».  Indies* 
wi'll  in  the  center  :  or       ^.  axle  ;  length,  6  feet  t )  inrhesL 

length,  12|  inches. 

diameter,  3}  inches. 

ength,  3  feet  6)  im* 

IKLHAengfTH    face    ea^^h  ,      7,  middle  ;  diameter,  3|  inches. 


1%.  im. 


othrr,  wliik*  the  driver  |      In  addition  to  the  onlinary  fonn  of  nK  Bfiy 
has  a  seat  in  frimt.     Such  cant  are  known  as  Irish  i  devic<*s  have  Itei'n  invented,  though  but  fcwsdifM 

cars,  or  jiiiu^tin^^-i'iipi.  to  obviate  ajjeeial  difficulties. 

Car'aok.     i.V'nifU'nf.)     A   kinii   of  larg<*   trad--      Hie  axle,  i>onstnicteil  of  one  piece  of  BftdL  v' 
ing->})ip,  i]H*-d  i»y  tin*  roniigui'Ht>  in  the  1*^1  In-  !  with  the  whet-ls  tixed  finnly  thereon,  ta  waljjtd  ^ 

die 4.  severe  torsional  strain  in  tumiiig  cnrre^  WM  tfe* 

Car'a-cole.     \fUrjfittrn.\      A   trrni   nometiuH's  j  outer  wlit-rl  hns  a  circle  nf  a  larger  are  to 

usi'd  for  a  stain*ai«'  in  a  }it*lii>al  or  spiral  fonn.  I  com|teUing  the  wlieel  on  the  inner  and 

C^'a-oo-11    All  allov  «>f  gold,  silver,  and  cop-  '  to  slii>.     Tlie  torsion  of  the  axle  is  Tcrr  d( 

{»er.  df^i^iK-'l  tor  fa<-titi<Mt^  j<'Wi'lr>*.  i  and  tlie  slipping  of  the  wheel  is  equTiMt  to  frfrf* 

Cur'a-oore.    {S'tuti^nl.)    \  liglit  ves<M>I  wst^X  Ity  '  ing  on   the  rail,  and  n*tardfl  the  train.    TsiNll 

the  iiativrf  of  l^>rii*'i>  ainl  the  adjarrnt  islands,  and  these  difticulties,   tlie  axle  has  been  mndt  ii  !■* 

by  the  l)utih  iL<i  a  ooast-guanl  ves<ii-l  in  their  VjhsX  \  ]inrts,   either  by  double  besringi   for   the 

Indian  ]N)ss*>>sioiiH.  axles,  ns  in 

Car'at.    w.    A   wright  uf  3.077  grains,  us<'d   in  Fig.     1o.h8, 

weighing  diarnoiitls.  in   which  a 

h,  A  twtiity.lMurih  j».irt  of  a  piet*e  (»f  gfdd  und»T  yoke      »ur- 

aHHiiy  or  otiin.ititin.  iiiounts  the 

The  iiarii''  in  deriv^'d   frotii   f'.irii/,  the  fiWi'**!-!*';!.  wh«'»*ls  ^ud 

a  nieaHiiir  ••!*  \«t-i^ht  aiiiuiig  the  AruttA,  equal  tn  tour  i<sfcurrd  to 

grains  of  Ikirb-y.  the  ax  1  e- 

Car'a-wan.    . /'-AiVA-.^    «».  .V  vi-hicle  foi  I'linvi'v-  boxes    by 

ing  i^isM-iiijrr*  l»-'i\ii-en  ''ain»and  Su«'z.     It  isslia|»iNl  s4*n>w-lK)lts, 

lik»'  a  light  wt;;.ni,  with  top  and  •  wrtainN.     A  nuni-  or  by  hohic 

Ut  of  tlii'in  U"^''!  !•»  iin'«'l  tin*  |ij».NN«'iigiTs  arriving  by  otlwriijuiv- 

tlii'  K«*d  Sim  or  Mi-dili-naiH-aii  strain  vi-»-»-N,  aiiij  «-oii-  alent  arrangement,  such  as  THi  Bri*s  l^ltesl, 
vi'V  tbi-m  ai-H'-^s  a  jMirtioii  •»!  the  K;jyptiaii  trrritory.        Ki:;.  loSl>  is  sn  illustration  whereia  tht  Mb  b 

This  piuti'  w.i-*  I  st.tblitb'd  }iy  Kioiitt-riaiit  Waghorii.  dividi-d  at  tin'  mid-length,  the  inner  cwla of  ^M 

ft.   A   l.Mfi*'  iiH  lo-id   vt-liii  If    for  roii\»yiiig  M'\h\  an' sup)>«>neit  ill  a  Im)X  or  sleeTe, 

U'ast>  and  «»lhrr  olij.-rt*.  t»f  iiilm'st  in  a  tntvfUng  «»f  11  lwk.it,  \>*trt. 
exhibition.  In  anotlit-r  fonn  of  the  divided  aj 

f'.   A  •-a{ui  ioiiH  roven-d  Vfliiilc  for  moving  furni-  of  thr  nxlf  is  h<dlow,  and  foms  a 

tun*,  t'ti'.  other,  us  in  Fig.  liW. 

C^'a-van-boil'er.     A  wugon-Hhai-i-d  lN>iIi<r.  T.wi.ok's  c^r- wheel  ^ English  pa 

Car'a-vel.     (.\'>mfir'il.)    ii.  A  sm.i]]  ohin,  g-al-  s|>t'citit'M  an  arrangement  in  which  um*  wri 

I-y  ri:;<.;*'d,    formerly    usi'd    by    tli«>    SikiniAli    and  to  a  s«did  axle,  and  irvoWes  in  a  hoUoVi 

rortuini'  ^'-  '  i  ^^  ^^^^  op]¥Mitc  wheel. 
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CAR-AXLE   LATHE. 


1%;  1060. 


rffy 


Divitied  Car-AxU. 


Theie  yirions  forms  of  double  axles,  which  render 
a  multiplication  of  parts,  and  consequent 


Fig.  1090. 


HoUow  DirhUtf-Azte. 


ability  to  get  out  of  repair,  have  iieyer  come  into 
ineru  use. 

CSWHAzle  Box.  (Railvcay  Engineering. )  The 
laiuber  which  contains  the  journal  of  a  car-axle, 
I  lubricant,  and  frnuaex,  and  which  slides  u]>ou 
id  down  in  the  hanger  or  pedestal  as  the  springs 
ntimct  or  expand. 

In  Fig.  1091,  B  B  \H  the  box  containing  the  lu- 
icftnt  and  its  vehicle,  tow  or  cotton.  A  is  the 
Hirntl  of  the  axle,  haxing  a  collar  on  its  end,  to 
wvent  its  pulling  out.  A  saddle  has  its  sent  on  the 
Minial,  and  also  fomis  a  key  for  the  collar  on  the 
id.  O  H  are  sections  with  semicircular  grooves, 
hich  fit  upon  the  shoulder  of  the  journal  and 
eep  out  cfirt  and  grit.  The  upper  solution  O 
its  by  gravity,   the  lower  section    by   ineuns  of 

spring  L  L  beneath  it.  /  /  are  guides  for  the 
i«ie-plate8  G  H,  which  l)ear  against  the  ring  0 
imiiK  on  the  shoulder  of  the  axle. 

Fig.  1092  shows  the 


718.1091. 


ntlation  of  the  box  to 
the  Jumger^  which  may 
also  be  clearly  seen  in 
Car-truck.  The  l)ox 
B  lias  trunnions  d  d 


yiff.  1092. 


I  ^rog 


Axle-Box  ami  Hanger. 


fitted  for  sliding  blocks  b,  which  are  adapted  to  guides 
formed  in  the  hanger.  O  is  the  saddle  upon  which 
the  weight  is  imjiosed  ;  this  rests  u])on  a  plate  m,  and 
the  latter  uix>n  the  bearing-block  or  brass  which  lies 
upon  the  journal,     e  is  the  axle-box  cover. 

The  English  railway  axle-box  has  two  pieces,  di- 
vided at  the  level  of  the  diameter  of  the  axle,  at 
which  point  it  is  fastened  together  by  iron  bolts. 
Brasses  surround  the  bearing  ix)ition  of  the  axle, 
which  receives  oil  from  a  chamber  above.  An  in- 
clined lid  on  the  outside  of  the  l)ox  allows  the  cham- 
ber to  be  replenished  with  oil  when  necessary. 

Car-axle  Box-cov'er.  {Ilailwai/  Engineering.) 
The  lid  on  the  upiK'r  outer  i>ortion  of  the  axle-box, 
which  is  lil'ted  to  renew  the  oil  and  tow  or  other 

Fig.  1098. 

^^ 

w  • '» ■  ■  -^  I J 


Axle-Box  Cover. 

lubricating  material,  and  the  tow  or  cotton  waste. 
Tlie  lid,  usually  hinge<l,  fits  on  an  inclined  seat, 
and  is  secured  by  latches  or  othenvis**,  as  in  the 
example,  where  it  is  clamped  against  the  inside  of 
thi{  lx>x  by  a  bolt  and  an  outer  bridge-piece  over  the 
ojK'ning. 
Car-axle  Lathe.    A  lathe  8j)ccially  designed 

Fig  lOM. 


Gtr^AyU  Box. 


SeUers's  Car-Axle  Lathe 


CAR^BASKKT.  4( 

Tor  turning  cor-whrpl  nxles,  beiug  Htrongly  geand 
for  liravy  cut.  The  oxU'  U  bung  upon  the  centcn 
b  <,  on  lIlH  lii«(l  and  tail  stocks  a  d,  nnil  in  rotated 
by  tiie  Clement  driver  e  on  the  fiu.'c-|>lak-,  wliivh  de- 
rives ita  ointiou  froni  the  gmr-wlietl  h  and  baud- 
I>ullef  i.  The  sljde-rpat  n,  wliJcU  onrrieB  the  culler 
III,  liiuan  automatic  feed-uiotiim  by  the  rod/  wheel 
it,  iiinioii  and  i-oiineeliDiiB,  iind  also  a  nu.'k-reed  I, 
with  <|Uic'k  hand-trnvefHe.  Tiie  working  parts  are 
feuded  from  ehi|Ki,  and  uUo  frmn  tlie  wnter  whieh 
■  '  H  from  tin-  can  a  u|K)n  the  cutting- tool. 

{Hailiatj,.}     A  alielf  or  rack  in  a. 


Mc,  ioa&. 


driiiH  froi 
Car-l 


I  small    packages,   shawls, 
mtehi>l«,  liats,  etc. 

Car'bliM.  A  small  ann  with  a  short  bnrrel, 
adapted  fur  the  ugi>  of  cavalry,  and  hnving  a  bore  of 
.44  or  .50  iiicli,  or  tlierf^luut. 

They  Appear  to  hare  come  into  notice  in  the  annv 
of  Henr}-  II.  of  France,  15,'iS).  The  arm  was  31 
feet  \<ntg,  and  the  praiitice  was  to  fire  and  fall  back 
behimt  the  rear  rank,  wlio  tireil  and  folluweii  Huit. 
The  trooiw  were  light  cavalry,  and  the  arm  seems  to 
have  liad  n  wheel-lock. 

The  term  now  is  apjilifKi  to  a  short  gun  adapted   _- 
for  cavalry,  of  which  iiuiliy  lireei'h-lniutilig  vanetiea 
have  been  tried  in  the  ITnitoI  Stati-s  anny  with 
greater  or  leas  succes*.    Pn-vious  to  the  jp'neral  in- 
tKHliiclion  of  bni-ch- loaders,  the  tire-arrn  in  com- 
mon use  fur  cavalry,  as  well  as  eilgiueers  and  Iieavy 
■rtillery,  was   a    speeim  of   carUne   denoniinatetl 
inusketoon,  dJIfrriiig   from    the    musket   only    iti 
length  and  in  the  fai't  tliat  the  arm  for  the  cavalry 
was  giniTideil  with  a  s1iiij!-I>nr  for  more  convi- '-  ■ 
carriage  on  huntebaek  ;  tlHue  for  the  engineers  uhli 
artillery    were    geiiendly    fnmislied    with    swiinl. 
bayonets.     TIu-n-  all  ni^'sr  tc>  linvi^  corre.ijii>niIe<l 
nearly  in  caliber  nnd  general  itinu'iisioiis  with  IIh- 
mthlem  Fr-ncli  frnhiHf. 

The  S/vHciT  ritle  Wfti  extensively  nswl  by  the 
cavaM'  of  tin-  rtiL»ii  urmv  during  the  liile  wnr. 

Car'bint-thlm'ble.  A  slitf  leutheni  six-kel, 
Mcured  tu  a  /'-ring  »n  the  ofl'-niile  of  the  «ail<lle  In- 
a  stra|>  and  buckle.  It  ri^ccivi-s  the  muitile  of  the 
horwinan'n  eiirlrine. 

Car'bon-bat'tMr-T.  Annther  name  for  the 
"Duuseti"  galvanic  InttiTi',   in  wliiih   cnrUiu  or 

ei-eoke  n-pliUTs  the  [iliitinuni  of  the  "Grove" 
ttery.  and  n  solution  of  liiehroNiatii  of  |ii>tasli  re- 
places tin-  nitric  add.  The  curtsin  is  sonietinM-s  in 
the  form  of  a  eiip,  anil  thus  nmstituli's  the  iwrnus 


lO  CARRON-LIGHT. 

gas.  IIhuxel'b  gai  eo^ne,  1804,  was  driven  bv  tb 
increment  of  preaaura  due  to  the  paia^r  a/  h( 
water  through  a  coil  in  the  gai  reorvoir.     1 

S.  A  machine  for  imprrgcating  watrr  i .._ 
boiiiu-scid  gas  as  a  bevcraj^.     See  Aerator. 

3,   A  fonii  of  lire-eogiae  in  which  water  is 
by  the  pi-cssure  due  to  tlie   evolution  of  c 


acid  in  a  closfl  chamlier  over  water  j  or  In  wbwi 
carbonic  acid  is  ejected  with  the  water,  in  onlrr  ta 
assist  in  extingiiiiihing  fire  by  the  eicliiMun  d 
oxygen  therefrom.  In  the  exan^  (Fij{.  10»6i,  tbr 
puni|>s  are  made  to  discharge  water,  into  whLli  i 
stream  of  carlionic  acid  is  constantly  driven  bvia 
air-pump  after  the  water  has  left  the  ]iuinp-cylindrn. 
See  FtllK  KN'IINE  :    Fl1lK-AS-NIHILAT»H. 

Cariioii-li'w.  A  tauk  or  vnsel  eontajning-ln- 
tole,  or  other  guitable  lii[uid  bydracarhDii,  laA 
through  which  air  or  gas  is  inisseil.  in  oilier  to  attj 
olf  an  inflammalile  vapor.     8««  CAimt'Kk-TOlt. 

Car'bon-lslng-Air'&UM.  An  a|iparatuB  for  n^ 
Itoiiiziiig  wood,  dixintegnting  rocka,  etc.  Comidwd 
of  a  furnace  or  fire-chunber,  inovabi*  upon  a  itatioi- 
ury  frame,  both  vertically  and  horizcmtallj,  awl  fto- 


ivll  » 


Sometimes  knowi 
n   ItattiTV,  Ibough  this  is  «  gi-neric 
iiiillv  uppiiciilik-  til  other  fcinibi.     S«- 


vidcd  with  a  noule.  by  which  the  Ramr  ia  directri 
UIHin  the  iiliject.  The  fnniacc  is  eonnrctett  t»  • 
blast ■appstatui  JTA'  by  means  of  a  lledble  tube  ai 
a  ]>ilir ;  ■  line  Ktream  of  water  flows  into  this  tab* 
fniia  a  tjilie  C  coiinecteil  with  a  water-reaerroir  ft 
and  the  pits-  is  siirroundeil  hy  a  watrr-chambrr,  ta 
jircreiit  the  heat  from  affecting  the  flexible  tabu 
The  n-ooil  to  It-  aetol  upon  is  iiasani  before  the  DM- 
zle  fl,  iK'iiig  supported  on  tnllen  attached  to  a  arft- 
abb'  fnnne. 

Cai'boi)-4isbt  The  light  produced  betweeo  nl 
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CARBON  TOOL-POINT. 


po  carbon  points,  between  which  passes  a  cur- 
eleetridty.    See  Electkic  Light. 
booNom'e-ter.   An  instrament  to  detect  tlie 
«  of  an  excess  of  carbonic  acid  by  its  action 
me- water. 

bon-piintliic.  In  1838  or  1839,  Mr.  Mun- 
ton  first  pointtnl  out  the  effect  of  light  in  pro- 
colorable  changes  in  compounds  of  bichro- 
'  potassa  and  organic  matters.  Mr.  Fox  Talbot 
\  to  have  been  the  first  to  appreciiite  the  effect 
t  in  renderinff  insoluble  the  compounds  of 
iiate  of  potash  and  gelatine.  Poitevin,  in 
roa  the  first  to  use  carbon,  adopting  the  bi- 
.te  of  gelatine  as  a  vehicle,  avaihiie  himself  of 
luble  character  after  exposure.  The  process 
follows  :  Paper  was  coated  with  a  compound 
romate  of  potassa,  g^elatine,  and  lamp-olack, 
distilled  water ;  this  is  allowed  to  dry  in  a 
lom,  subsequently  exposed  beneath  a  negative 
w  minutes,  according  to  the  diameter  of  the 
1  and  of  the  light,  then  dissolving  off  with 
ler  theparts  not  affected  by  the  actinic  action  of 
ht.  Tlie  picture  resulting  from  this  treat- 
I  a  positive  print  in  black  and  white,  of 
Jie  snadcs  are  produced  by  the  carbon  of  the 
lack.  Poitevin  also  introduced  various  colors 
I  same  process. 

ivin,  later,  introduced  another  process  for 
nriuting  under  a  positive.  The  paper  Is  floated 
th  of  gelatine  di&solved  in  luKewarm  water 
Died  with  lamp-black.  Such  paper  is  scnsi- 
1  a  dark  room  oy  immersion  in  a  solution  of 
Ikloride  of  iron  and  tartaric  acid.  This  ren- 
e  gelatine  insoluble,  even  in  boiling  water, 
sets  are  dried  and  exposed  under  transparent 
»  in  the  printing-frame.  The  parts  of  the 
«d  npon  by  light  become  soluble  in  hot  wa- 
t  iron  salts,  under  the  influence  of  Iif;ht,  be- 
need  by  the  tartaric  acid,  restoring  the  or- 
latter  to  its  natural  solubility.  The  sheet  is 
ithed  in  hot  water,  which  i^emoves  the  ferru- 
oompound  and  develops  the  picture. 
in,  of  Newcastle-upon-Tyne,  about  1861,  was 
t  to  introduce  into  a  practical  process  the 
r  of  the  film,  after  exposure,  to  another  sur- 
th  the  face  of  the  film  downwards,  so  as  to  ad- 
the  dissolving  off  of  the  unaltered  gelatine 
rment,  without  underniining  the  delicate  por- 
i  the  picture.     It  will  be  manifest  that  the 

0  which  the  actinic  rays  ^lenetrnte  the  film 
iccording  to  the  tninspnrency  of  the  negative, 
th  the  light  tints  will  penetrate  but  a  very 
istance.  With  such  tints,  —  when  the  solu- 
ces  place  from  the  face,  —  when  the  free  gela- 
rnes  to  be  dissolved,  the  thin  coating  of  in- 
gelatine  and  pigment  repre^ienting  the  more 
i  shades  becomes  undermined  and  noats  away. 

to  avoid  this,  transferred  the  film  with  its 

1  side  downward  on  a  sheet  of  paper,  washed 
le  back  of  the  film,  and  transferred  back  again 
paper  on  which  it  remained. 

ntotype  is  a  modified  fonn  of  carbon  picture 

iced  oy  Wenderoth,  in  which  the  print  is 
by  a  polished  plate,  to  bring  up  tne  high 
Johnson  proposes  tin  as  a  substitute,  cheaper 

8  likely  to  tarnish. 

carbon  process  has  been  carried  forward  in 

different  directions.      A  hardened  film   of 

Dated  gelatine  has  lieen  pres^sed  in  a  sheet  of 
a  hydraulic  press,  and  a  reverse  in  lead  ob- 
from  which  gelatinous  casts  may  be  taken. 

K>Diii7RT  Process. 

gelatine  film  carrying  the  impression  is  used 

:from  dirrotly in onlinary ink.  See  Heliotype. 


CarHbon  Tool-point  An  application  of  the 
diamond  to  mechanical  purposes.  These  points 
are  used  to  point,  edge,  or  face  tools  for  drilling, 
rcamiug,  sawing,  planing,  tuniiug,  shaping,  carv* 

Fig.  1098. 


li 


9 


]rt 
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Dickinson" $  Cnrbon  Tbol- Point*. 

ing,  engraving,  and  dressing  flint,  grindstones, 
whet-stones,  emery,  corundum,  tanite,  or  tripoli 
wheels,  iridium,  nickel,  enamel,  crystals,  glass, 
porcelain,  china,  steel,  hardened  or  otherwise,  chilled 
iron,  co])per,  or  other  metals. 

1  is  a  triangular  prism-like  cutter  for  turning  or 
working  stone,  etc. 

2  is  a  flat  drill-point  for  drilling  stone,  glass,  or 
metal. 

3  is  a  burin  for  cutting  or  turning  metal. 

4  is  a  quadrangular  prism  for  working  stone, 
etc. 

5  is  a  hexahedron  to  be  inseiled  in  the  edge  or 
face  of  a  circular  saw  for  cutting  stone. 

6  is  a  double-sided  trapezoid,  used  in  various 
positions  for  marking  or  turning  stone,  steel,  or 
other  substances. 

7  is  a  chisel  point  or  cutter  for  turning  metal, 
etc. 

8  is  a  drill-faced  parallelogram  for  pointing  com- 
bination drills  for  drilling  and  reaming  stone,  metal, 
etc. 

9  is  a  quadrangular  prism  with  a  planer  cutting- 
point  for  cutting  or  planing  metal,  etc. 

10  is  a  tnincated  nrism  for  working  stoue, 
etc. 

11  is  similar  to  8,  and  used  for  the  same  pur- 
pose. 

1 2  is  a  tnincated  prism  used  for  facing  or  edging 
ring  or  cylinder  drills  and  circular  saws  for  cutting 
stone,  metal,  etc. 

18  is  a  quadrangular  double-faced  drill -point  for 
drilling  stone,  etc. 

14  is  a  quadrangular  pyramid  used  for  reaming 
stone  or  metal. 

15  is  similar  to  5,  and  is  used  for  the  same  pnr- 
]K)se. 
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16  IH  a  qiuulraiigular  cube  with  graver* 
edge  for  cutting  aietfll,  etc. 

17  Ih  a  flat  octahedron  for  drilling  stone,  f 
glass,  etc. 

18  iH  a  flat  ovoid  ;  with  double  drill- 
point,  for  drilling  or  countersinking  stone, 
metal,  etc. 

19  is  n  tetrahedron,  used  the  same  as  18. 

20  is  a  pyraniidical  diiil-iHjint,  used  the 
Siune  as  18  and  10. 

21  is  a  truncated  prism,  used  the  same 
as  1  and  10. 

22  is  a  drill-jwinted  pnani-i*eamer. 

23  is  similar  to  22,  and  used  in  the  same 
manner. 

24  is  the  same  as  7,  with  angular  edges,  and  used 
for  the  same  purpose. 

25  is  a  double-inclined  plane-wedge  for  cutting 
stone  or  metal. 

26  is  a  quadrangular  wedge  for  turning  stone  or 
metal. 

27  is  an  acute  conical-turneil  diamond-point,  used 
for  engraving,  etching  steel  by  bank-note  engravers. 

28  is  a  (liainond  in  its  natural  crystallized  state, 
as  found  in  the  mines. 

Car'boy.  A  large  globular  vessel  of  green  glass 
inclosed  by  basket-work  or  a  box  for  protection.  In 
the  latter  form  the  box  has  Yo\m  handles,  and  the 
mouth  and  nt-ck  of  the  carboy  protrude  through  the 
top  of  the  box.  It  is  used  for  caiT>'iug  chemicals, 
such  as  sulphuric  acid,  the  vitriol  of  commerce,  of 
which  it  contains  160  i)ounds,  or  12  gallons  of  water. 

It  is  like  a  demijohn  {danuujhan^  Persian)  except 
in  its  pui-pose.  The  latter  is  intended  to  contain 
spirits. 

Car-brake.  (Jtailicay  Engineering.)  An  appara- 
tus by  which  pressure  is  applied  to  the  wheels  of 
railway  cars,  to  check  their  speed  aud  eventually  stop 
tlieir  revolution. 

The  usual  accessories  are  the 


FIz  liOO. 


BrakC'Vched, 

Brakc'hixr. 

Brake-bar. 


Slwe. 
llubbcr. 


1.  The  brake  is  usually  hand-operated  by  the 
brakeman  or  guard  on  the  car  plationn  or  roof,  as 
the  case  may  be.  Passenger  railway-cars  and  street- 
cars have  on  the  ]ilatfurm  a  brake-wheel  or  lever,  the 
revolution  of  whose  axis  winds  un  a  chain  which  ac-  , 
tuates  the  levers,  roils,  bars,  ana  shoes,  as  in  Fig.  | 
109U,  and  the  api>aratus  is  kept  at  its  tension  by  a  I 
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Ctr-Brakt. 

click  working  into  a  ratchet-wheel  on  the  stem  of  the  ' 
brake-lever.  The  illustration  shows  an  arrangement 
of  longitudinal  brake-rods  benrath  the  cars,  conn»*ct- 
ed  togeth«"r  by  chains,  so  that  the  brakes  are  brought 
into  operation  if  any  of  the  car-couplinjjs  giv**  way. 
One  form  of  the  system  of  rods  and  bars  beneath 
the  car  is  shown  in  Fig.  1100,  in  which  a  single  le- 
ver F,  pivoted  at  mid-length,  is  ojHirated  by  chains  , 


Car'Br9k*{¥UmY 

and  rods  from  the  brake- wheel  on  either  pUtfonn. 
To  the  lever  are  attache<l  nxls  G  H,  procei-duig  to 
the  brake-bars,  which  cam'  the  shoes. 

Fig.  1101,  A  \9  9l  plan  of  the  Hodge  brake,  invent- 
ed in  1849.  The  illustration  shows  the  portions  be- 
longing to  one  truck  ;  the  rod  a  passoft  to  thr  (■th«-r 
truck,  where  the  brakins- devices  are  re|ieati-d,  to 
that  the  action  on  the  wheels  of  both  tnicks  is  co- 
incident and  equal,  by  motion  derived  from  the 
brake- wheel  on  the  platform  at  either  end  of  the 
car.  b  is  the  rod  wuich  is  pulled  endwavs  by  the 
winding  of  the  chain  on  the  stem  of  the  brake- whe^L 
This  rotl  b  pulls  uivon  the  lever  c,  wliich  \a  pivoted 
at  mid-length  to  tne  rod  a,  and  at  ita  other  end  by 
rod  h  to  the  lever  <,  which  is  a  lever  of  another  or- 
der, and  transmits  to  the  rod  /and  brake-bar  g  half 
the  power  exerted  uix>n  b,  U  will  be  seen  that  the 
end  of  lever  c  attached  to  the  rod  A  is  the  fulcnim 
for  the  attainment  of  effect  on  the  rod  a,  while  the 
latter  is  the  fulcrum  for  rod  A  ;  each  is  a  muWng  ful- 
crum, and,  the  effect  upon  each  beinic  equal,  the  fon^ 
of  the  man  upon  the  brake- wheel  is  evenly  divided 
between  the  w-lieels  of  the  respective  tmcks. 

Fig.  1101,  /^  shows  the  Enelish  form  of  lever-brake 
for  coal  or  gravel  can.  It  nas  a  bar  pivoted  to  thr 
frame,  and  a  shoe  to  act  upon  each  wheel  as  the  le- 
ver is  depressed. 

Fig.  1101,  Cis  the  Stevens  brake,  1851,  in  which 
the  action  of  the  brakes  on  the  wheels  of  the  re^I)ec- 
tive  tnicks  is  also  coincident  and  etpial.  The  draw- 
hig  shows  but  one  tnick,  but  the  rod  a  couuects  the 
levera  of  the  resi»ecti\'e  trucks,  so  that  the  ojiention 
from  either  end  is  effective  upon  the  whole,  the  re- 
sult being  more  thorough  if  the  brake-wheel  of  the 
far  end  bo  left  locked,  so  as  to  form  an  ultimate  fal- 
ci-um  for  the  system  of  levera  set  in  motion  from  the, 

for  the  time,  operative  end. 
A  pull  on  the  chain  6  vi- 
brates the  lever  c  on  its  fal- 
crum,  the  rod  </,  and  brinn 
the  shoe  c  against  the  wheel; 
but  the  fulcnini    is  itself 
moved,  and,  by  drawing  on 
the  rod  rf,  moves  the  lever/ 
ond  draws  the  shoe  a  s;:ainiil 
the  other  w heel.     In  «ffect- 
ing  this,  the  up|ier  end  of  tlir 
h'ver  is  made  the  fulcnim ; 
but  this  is  itself  movsble, 
transmitting  by  rod  <i  one 
half  of  the  force  origitiallT 
expended  to  the  braking  aitparatus  of  the  other  car. 
Fig.  1101,  Z>  is  another  brake  of  allied  nature,  the 
force  of  the  rotation  of  the  brake-wheel  stem  a  in 
winding  on  the  chain  being  transmitted  by  rod  h  to 
a  wheel  c  under  the  center  of  the  car,  and  thenoe  bj 
rcxls  d  g  Xo  the  leven  which  operate  the  brake-btn 
of  the  rcs))ective  trucks.    The  course  of  the  coniwet* 
ing-rod  between  the  two  brake-levers  of  a  tmck  b 
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r.ir  ujion  HiiothiT.  In  hit;,  lln:},  tin*  Itnik'-'lun  of 
a  triin  iirt*  AiinrllaiiiMii^ly  iitirk<'(l  )iy  iiifaiiN  of 
liin^itii'tiiLil  •uiiiH-i  tiii;;-ti>U  uinlrr  tin-  lAr-UiU  aiiU 

^ntlltiul-JoMit  ruliltri  ti«>llH    U-tUi-flt  i-;n>.       ']'hf    loll^fl- 

t-.i<tiiial  ^t  ri'\i-s)i.itt  tiiiii^  ill  )H-anii;!i  in  (lirtruik, 
iiitil   ii|>iT.iti-H  ii  nut   \«iii<h    is    ( uniH-i  ti(l    to    unil 

.I't-l.lti^  till     iiI.lkt-l<-Vi|«. 

U  liiikf^i  ••|Mi.ttiii>;  I  •Mitinui>ii<k|y  tlipin;:li(int  tlu- 
tr.itii  iir<-  t'-iini-i  in  \\i*-  \*.\\>\i\r^  <if  M-irkn,  I^.'M. 
.itiit,;  l>\  i<-ls  .ihil  I  li.iiii<i  ;  St<u;iit,  !*«.'•;*.  h.iijn;; 
p-l-*  .iu<l  ii'^'-wlmU;   Huiiiiu^    l>«i'J,  \*\   TxAit  ami 

li\f  rs. 

l»rvUn*i  jijitt  lit  if  l.^Ol  I  ■■tH  liy  gra.'«]iiii^  the  uxlf 
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dott»«!  llTM-»,  r«  jTi  V  :,!:r.j  ;t  .it  'iTi  tin-  ••tli- 1 

•  lim  •  «  ,iri   T:-:>iii  r>   I*  :■»«).;  \i  *.]\ !'. i  l- 

*  rAT%,  ■*  !!••■  ritt  "I   ?■.   :.   :i   I*  "Ii  K'-l,  •'! 
ftke  !•  |-  .1  '  |«>ii  !})•  •  !.«i:  •     T  !>>!u.tr-l  t  u.  i^ 
ml  th'  *  r«h'-^  ••!  :if-  :r.i:;i  :'.  ••{>•  iiM>>ii.  tli 
ikr  lifak' ■<!!'.' Ill  1- :'■«;  ]'    !■■*!:■'..''   :■•  t). 
ilh  «iM  }i  ;(i<-  ft-ru  v:  !       r     r    n.-.-i    >.{.} 
PBtuni  --f  !lit'.4?»  !    .'.    ■*    .,*       « ':i»-   foirii  ii 

r>g.  ll'J.*      \V1.. :.  :1,     .  ,^.;.     1,     !...k..l 

I  .-  ::  : 


of  tin-  wli-t'l'.  ;  Hl.iii'  li;ii  1*.  1  **•*••.  I'V  a  sIuk-  on  tin- 
nil. 

nf  th»* 'Mr-^'i-ik'-"  i-\lii^iti'i!  at  tli-'  r.iiii  K\j">*'i- 
tiiiii,  !?♦'■-.  '  !■  .iTiu  r*  \*  It  .tii!iiin.iti- .  it.'it.iiit.uii-ons 
■in-1  *«iiiiul:.ii.>>j'iol\  iip{>li«i  tu  ull  til'  u}i>'-lo  of  r.-)<  !i 
<  ar. 

Tl.i'  iiiji  liiii«-TV  "f  i)\'-  •'••'•ni  J"  rnniiniiij  ii*r  n** 
niiihi  iihulli-l-  I.  i-!)t  th<  *•  :•«  iiil-l'-l  t*i  it  it  r*-v-rvi->l 
|-i\\i'r  111  tin-  r>-i!M  <>t  .i-I-'--!'.  u>i:in<l  lUi'l  |Miw-i>rfMl 
"I'lril  "I'Tit.^',  \i',!li   ni.\  ■'-  s- 1  fi'i  l'\  till- {•uIliiiK 

■  ■f  .1  t ?!::>:•  r,  iiifl  wKi-  '.,  «!.••.  fn-*-,  i*  .i  vii'"«titiit«-  fi»r 
!h»-  f  «f  I-  i.f  ill-  '-T.ik- In  III  Th'  .i]-|«<ii.i!ii*  iH  ninli-r 
t)i :itrui  lit  :li<-  •  lu'iiii  •  r  <-r  tl ii'Ti-  !*ir,  on  iiny 

■  ir. 

Witli  A"  liir"!"-.  I  li  ■  !'--Mi  ifcTii' rii-  I'l  ik- ,  •.i-li  lar* 
li.i;;'-  111  tli>-  ti.iiii  1^  -iii-i'!!-  I  with  A  li.itti-ry  uf  i^ix 
I*it.i«"!l   ■  ■  11-,  .  i-nii- ■  !••  1    \ti:h  i.i  !i  I'tli-i  iiri<l  witli 

!l :j.';tn     f'liiT  ]  1  iti     1  v    :ii..iii-iif    finir    Pi»tiljiti'il 

WIT*  "•  |'.l'««l|  ;♦  •hriill,:li   tllf  \*  Il'-if   li  llk'tll   "f  th'-   tMJll. 

l'\  :m'  III*  •■J  llit-i-  •  !• .  ri  ii  -Aiii  ■»  twii  'li-'Mi- !  I  In  tiic 

■  wrT»!i%  ni.»v  I"-  I  Ti  iT«  I.  •irliif  >(  w  l.i- h  ii..»y  )•#■ 
■ !..,.  1  .■•  }  I. ,1^1  II  \,\  «;••  ir.,;  tI.'  ]•■.«, Tji.tj  III  .1  l.-iii'll*- 
I '..I  t- 1  I- f-ifi  til*-  •  Ti.'ir.  -iiiVi  •  Til*  '  !•  '.TifUfd'^- 
i.'M-    !->l- •-  i:iMi|i  ,111  .ii;i   i*;.ti "li  •  .!■  ))  •  .if  i«  1ii:<'i«*   tn 

'M..  I  .1  Kirr'.  .iii'l  •\:.\'A  u;*  ri  n  i  !..iin  wl.ii-K  viliiHt<-» 
tIi-   ii-vtr"  n*.t'\  i|']«Iii  ■«  !l.i   ''I  ik-  *. 

4.  Aii«»t)ii  I  ■  '..JO*  « 1  •  ki  ■^•  iV..  1  .  i.^is-.r*  iif  t]i«i'»i-  in 
\\]ii-li    l-i.ikiiu'- !•  X  :•  •  -  •■!    ti '^  III  iiu-li:  illy  ari- 

■  '|Hr.itiii  \'\  ii.i.iiiH*!'  .Ill  I-!.!-;:     t'.Mi  1.  .i:;   ••!   «l(-.kin, 

til'-  I  |--:;i!iVf  ili\i.-»-*  if  •  ii  }i  I  IT  !•«  in;; 
r.ii'l- '   :):     • -'i.T:-'!  iif  till- •■tti:i;i' •  I,  u[->ii 
th-   !■•■   <M-  t:\i-. 
I      S:i  r..-  J-  fiiit  il  ilr\iir^  iin-  tif  ilifJi-nn! 
fiiinio  : 

•I,  **i  .iMi-]  ii"-*  i'inn«'>'ti-*l  tlir'>Mgli«nil 
tli-  !ri:r;  i!.  I  ••t- i  I'li::;  a  I'l-iti-n  in  h 
I  yli'.ii  I  -Ml  .1-  li  .  .1? .  !i-  umk  tli»"  lirakfj*. 

f,  I  ;i>l  .1*.  I  •}.M\    iiiiiit-  t''<l  tlii(iii;;h- 


t»'.i 


•  •  I 


boffrr-*«r«  i'.ni.    !■;;.•.!,-:.    •■.■     'rtV--    if- 
O  iKr  f.i'^  *.;.  |-.w.  r    l.-nv.   I  !•■■-.  !;,.    -l:  i;  ij 
t  ih^  ).»iff.'r.'.iT«  uTi'i   trui^ri:::.  1   tlif  ■  ;^'!. 
IBI  "f  lit'  r'^U  an  1  i<  %•  m 
linm  Lu  !!.!•  'aw:  i^  I'V  iIk'  tuMiptn;;  uf  i^im 


!i  ■:•..  !l.i  .■!  -  T  j!ivi' •!.  vi  '-'«  being 
a  •:;i^l'  •  \  '.:ii  !■  r  ■  ii  tK-   1«n  iini'»liv^. 

f,  •III  I'.i  ■]■-.]-■  I  i>nn'-«  t4'«l  tlinmghont 
th<-  ti.ii;:.  -k  '  '-iiti'ltr  Ami  iiiatoii  brnrath 
t  I.  h  -  tl  t  <  "jM-i.t*.-  xW  Imkrft.  an  air* 

]-!■:.;•  I'M  \].     'i lotivp  to  rondPBM  1 

\\}.i  ].  1*     •MicI  \\  :!•-  yi\f%  to  all  tht  • 


•  !l 


:ri. 


'I:.-     \V.  .?i!.^],-.iis,     Air-ilrake 
]•!)■  ri    .•:!  ai  tK<  •:p->lnirn  for  trmi 
:hi-  Y-raki «.     Tla^  i«  cuiiJciueU  W 
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iPiit  by  A  fttmiii-|>um]>  planrd  U^tvpen  tho  ilrivinfj- 
wbtN'ls  or  ill  oth«*r  <'oiivMiii»nt  position  on  tin*  loco- 
motive. Th**  air  i»  fom-fl  into  a  n'M.Tvoir,  no  that 
A  Mifficiciit  :4U|>|))y  may  )w  nwly  for  us*?.  From 
thin  n'i<i*r\'oir  it  is  roinlurted  Imrk  umlcr  the  rara  of 
th»*  train  by  pi [»♦■«*,  roniiiTtiHl  Itetwi'rn  the  can*  by 
iniJiu-rub)MT  Iiom*  ami  valvrii  rouplin^^n.  I'lider 
vnvh  car  is  n  fvlimlfr  to  which  thi-  ronii»n*w»«l  air  is 
ailniitti'tl  fi)i-M;inl  i>f  a  ]iiMtoii,  the  Kti'iii  of  wliich  is 
ronnj'Clfil  to  a  U*ll -crank  attaclied  tf»  I  hi*  brnk**- 
IrvrrH  by  n»<U,  M*  that,  wbfii  air  i^  ailfiiitt<Ml  in  fn»nt 
of  the  )ii'«ton  in  th»*  rylimb-r,  tliv  braken  are  at  once 
applied  to  till'  wbt'fU.     Sr<*  Ukakk,  \\.  356. 

Thi*re  hiive  Imtii  nuiii'-rous  attempta  to  aenirp 
autoinutir  iin<l  simuItnitcouA  action,  thioughout  the 
carv  of  a  tniiii,  by  |iowit  ileriveil  from  a  hin^le  ini- 
pulM*  or  ojNTntion.  ISoom  cannot  Yw  spared  for 
their  iiyfttein.it  ic  <Ie84Tiiition,  but  the  following 
patents  may  !»«•  conHultc«l  :  — 

]Wssenier(Kn;:Ii>h)1841  Ho<1^  .         .     1860 

Hanco«k  iKn>;liNh»  1S41  Dwellev.  .         1.S65 

Na»lnvth(Kn^'Ii.sh)1^3<J  Davidson  .         .     1860 

Petit'                       1&40  Marnh    .  1864 

llinh         .         .     1840  Vinlin  .        .     1859 

CaiTiKnglish)         1841  Wilcox.  1856 

WalU-r               .     18.V2  De  IWrgnes  .     1868 

Fuller    .                  ll?:.i)  Chatelier  .         1868 

SirkeU                .     1857  Lee    .  .         .     1868 

(.'uney    .                  1855  Ambler  .  .         1862 

(lootl'alo                   1865  Branch  .         .     1858 

IVddle   .                  1^07  McCrone  1865 

Car-lniffer.  {linHw^iif.)  A  fender  between  ran. 
In  the  Kn^Iish  practice,  the  ends  of  the  car-frames 
carry  elastic  rnsliii>n.4,  or  buffer-heads  with  springs. 
In  our  practice  tlie  spring  is  usually  behind  the  draw- 
l-ar.      Si-e  UrFFKK. 

Car-bump'er.  An  elastic  arrangement  to  lessen 
the  jerk  incident  to  the  contact  of  colliding  cars  as 
the  rate  r»f  sj»e«Ml  is  .^lackcniMl.     S<*e  IUtfek. 

Carl>a-ret  or.  An  npiuiratus  through  which  coal- 

n«,  liytln»;»en,  or  air  is  }i.i>M'tl  through  or  over  n 

iiiniil  by<lr«)i'arlHUi,  to  incn*as<*  or  confer  the  illu- 

niinating  j«o\ver.     Tliey  nmy  Im»  said  to  be  of  two 

kinds,  tiiough  the  pufiKMc  differs  rather  than  the 

construction  :  — 

1.  For  enriching  gas. 

2.  For  carbnri'ting  air. 

The  former  of  the  two  was  the  primary  idea  ;  the 
lattiT  w;is  silggcstnl  as  the  matter  was  ilevelojn.'d. 

By  ciirbun-tiiig  the  g.is  you  may  ust*  poorer  coal. 
BituiiiiiioiiM  c«»iil  gives  off  different  gajtns,  acconling 
ti>  the  tjUidity  of  Oi«"  co.il  and  the  way  it  is  diHtillfnl, 
and  gives  off  diffcn-nt  ({ualities  of  gas  at  differi'iit 
stages  of  th»*  piih'css  of  <li?«tillntioii.  The  value  of 
the  gas  as  h  li^htinc  medium  dcjiends  u|ion  the 
quantity  of  volatile  hvdrocarl>onN  ;  and  the  object 
of  pA!«^ing  it  thmu;;h  tl»o  Ivnzole  of  coal-tar -or  the 
vidatilo  oils  derived  fivm  iK'tndeum  is  to  enrich  the 
gn't  by  the  a*  Id  it  ion  of  hyunwarbi^u  vai»ors.  Where 
city  gai  is  not  available,  air  may  Iv  <*arbun>te<l,  that 
is,  saturated  with  the  iiitlaiiiinalile  v.i]>i)r,  by  |>as*«ing 
it  through  the  liquid.  Then*  an-  many  «lilh»ulties 
in  |H.Tfectly  aoctmi pushing  the  carbureting  of  air  or 
g.»s  :  — 

1.  The  hydrocarbon  vaporizes  more  n'ailily  in 
warm  weather  than  in  cold,  .m->  that  the  dt'gree  of 
Mturation  de|H.'nds  in  \mYX  ufion  the  tem|»erature  of 
tl»e  weather. 

2.  The  liquids  us«'d  for  carbureting  air  an*  not 
h«iniogeneous  but  an^  a  mixtuie  of  liipiids  of  various 
volatility  ;  after  charging  the  oarbup'tor,  the  lighter 
will  ]>iis*.  off  first  and  leave  a  heavier  and  less  vola- 
tile residuum. 


8.  The  amount  of  Tanor  takni  ap  will  dmad 
the  siM'ed  with  which  tlie  air  paiwi  throoipb  tlw 
buH'tor  ;  so  that,  when  the  noraber  of  bamaft  ia  va- 
ries 1,  a  certain  change  foUowa  in  th«  qoalitj  «f  tha 
gas. 

4.  The  material  is  rery  inflammable^  and  Imka  of 
tlie  liquid  or  the  vapor  are  dangrroua«  rvqniriBfC  t^ 
cial  provisions  for  safety  and  the  attontioB  to  rhar- 
ging  bv  daylight. 

5.  Yhe  chief  difficulty  ari^ies  from  the  fact  that 
the  volatilization  of  the  hvilrocarhon  is  aflrrtc*!  I7 
the  intense  cold  produced  by  the  evaporation  of  tm 
liiiuid. 

The  working  up  of  the  coal-tar  otla  pn>c«Nled  the 
dijK'over}'  of  |ietn>Ieuni  in  rommercial  qoaotitira^ 

The  ]triniary  iilea  was  to  force  the  gaa  throng 
the  liquid. 

("arburetora  of  mn  may  be  defined  as  thoar  in 
which  material  rich  in  carbon  ia  adtlrd  to  tlie 
charge  of  coat  in  the  retort. 

Those  in  which  a  liquid   hydrocarbon  ia 
rateil  by  the  heat  of  the  burner,  and  minglra  vitb  the 
usual  carbureted  hydrogen  gaa. 

Those  in  which  the  gaa  is  expoaed  at  atmoafih^ffc 
tenqierature  to  the  liquid  hydrorarhoo,  m  aa  to 
exhale  from  the  latter  a  va|ior  which  paw>i  with 
the  usual  gas  to  the  Inimer. 

lx)we,  in  Kngland  (English  patent  6,S76w  J 
1832),  was  for  enriching  the  commercial 
hydrogen  by  filling  the  meter  with  coal-tar 
instead  of  water,  the  meter- wheel  beinc  dri 
the  force  of  the  gas  from  the  main.     TIm 
bight  of  the  liquid  in  the  meter  waa  secwd  hf  • 
fountain  arrangement  such  a*  u  naed  in  bmpi^  SbT 
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stands,  mucilagr-cum,  and    birtl< 

seiiuently  applinl  <>o.  8.888  of  Marrh  1«,  IMll 
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|K)wer  to  turn  the  meter- wheel.  He  alao 
to  pass  the  gas  through  sponpe,  or  other 
vegetable  stuff  or  fiber,  the  said  matter  bcii^  ham 
time  to  time  saturated  with  naphtha.  Abo  fo  ex- 
|K)M>  the  rcMilt  to  a  caustic  alkali,  to  mBBW  At 
sulphur,  and  to  an  acid,  to  abaorb  the  ammoak. 

He  also  arranged  a  nnmber  of  troogha  oat 
another  in  a  Ik)x  ;  these  dischamd  into 
by  overflow  tubes;   air  is  admitted  beloar, 
over  the  surfaces  f>f  the   liquid  in   tbc 
troughs,  and  passes  out  at  the  top. 

Also   a    box    having    rertical    paititSoa^   «tt 
sponges,  fragments  of  pnmice-stone,  or  coke  faa; 
nate«l  with  naphtha,  in  the  comnut 
which  the  cas  itasws  in  sncretaioa.  Dp 
and  s«)  on  throughout  the  teriea. 

S<'lligue,  1834,  carburetevl  hydrofci! 
by  the  decomfiofdtion  of  water,  and 
richiMl  the  proilucta  of  destmctiTe 
wood,  resins,  oils,  etc. 

Thi.H  i<Iea  was  afterwards  followed  oat  hf  ft 
ber  of  inventora. 

C.  n.  Mansfield,  who  obtained  an  Ea^HA 
(No.  11,960,  November  11.  1817),  91VO 
to  thi'  bu^ineHs  by  the  prodncttoo  of  anllftl 
He  tlid  as  much,  aptiarentlT,  aa  oottld  ba 
coal-tar  UmizoIc.  and  died  from  tbc  cflocti  «f  M  i^ 
plosion  of  the  saturatetl  air. 

Drake,  1853,  revolved  a  iiorooanattriftlla 
a  saturated  surface  to  a  blast  of  air. 

Adams  had  a  series  of  overflow  pans 
in  the  cut  (Fig.  1104).    The  air  b  drives  If 
rotary  fan  in  the  chAiiiber  below,  thm 
vertical  pii^e  to  the  upper  cfaaaibn; 
it   ])asses    in   a    circiiitoiia,   maitlM,  1 
course,  in  contact  with  the  hydioeaitai 
the  successive  trayi,  and  themy  ~ 
nated  with  vapor. 
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its  lK»arin«»  below  tin*  center  of  the  ]mrtitioi)  dividing 
the  meter  and  n>giilati<)n  clmmIx'r^i,  nnd  gears  with 
A  whei'I  on  tlie  regulator-shaft,  which  has  a  liearing  at 
the  center  of  the  jmrtition.  jioth  chamlx'rs  are  |»ar- 
tially  tilleil  with  carbureting  li<|uid.  Air  in  intro- 
duced <o  the  top  of  the  nieter-chanilwr.  As  the  air 
is  carbureted  it  is  conducted  to  the  regulating-ap]>a- 
ratus. 

Car-oab.  (Raiiimy.)  The  shelter  on  a  loco- 
motive for  the  protection  of  the  engineer  and  stoker. 

Car'cass.  1.  {Architcdnrc.)  The  naked  shell 
of.  a  hous<%  sides  and  roof  without  floors,  joiner's 
work,  or  pliustering. 

2.  {ShipwrifjfUhuj.)  The  keel,  keelson,  stem  and 
stem  jwsts,  and  rilw  of  a  ship. 

3.  {Ordiuiiice.)  An  incendiarj'  projectile  filled 
with  a  comi>osition  of  saltneter,  sulphur,  resin,  tur- 
i»e!itine,  antimony,  and  tallow.  It  luis  three  vents 
for  the  flame,  and  sometimes  pistol-banvls  arranged 
to  discharg<>  occasionally.  It  is  discharged  from  a 
moi-tar  or  howitzer,  and  is  intended  to  set  fire  to 
buihlini^s,  ships,  or  wooden  «lefense.s. 

Car'cass-roofing.  {Carjnntnj.)  That  which 
supi>orts  the  covering  by  a  grated  frame  of  timber- 
work. 

Car'cassHiaii^.  A  kind  of  ^<;7fon-^<7r.  The  blade 
is  strengthenetl  by  a  metallic  Ijacking,  which  is  bent 
over,  and  closed  wyon  it  with  a  hammer.  It  has 
elevj-n  teeth  to  the  inch. 

Car'cel-lamp.  A  lamp  of  French  origin,  in 
which  the  oil  is  raised  to  the  wick  by  clockwork. 
A  mechanical  lami),  usimI  in  lighthouses,  whore  the 
wick  is  overllowwl  with  oil  as  a  m.*asure  of  e<iuality 
of  supply  and  of  safety  to  prevent  overheating  of  the 
wfck  and  wick-tube.     See  Mechanical  Lamp. 

Car-oouch.  A  chair  whi(>)i  may  be  converted 
into  a  lounge  for  night-traveling. 

A  bunk  or  lounge  in  a  sleeping-car,  made  up  of 
two  opi)osite  seats  with  an  inter>'ening  bridge-piece, 
or  of  a  shelf  let  down  from  above. 

Car-coup'ling.  {Railway.)  A  device  for  con- 
necting the  cars  in  a  train. 

In  the  I'niti'd  States  tliis  is  usually  a  form  of 
shackle,  but  in  EurojKj  the  connection  is  more  in- 
timate, the  cars  bi>ing  coupled  together  so  firmly  as 
t«)  prevent  the  jnr  as  the  cars  collide  or  jerk  apart  in 
stopping  and  starting.  This  mo<lc  of  coupling  is 
also  found  in  many  United  States  railways,  esiwcially 
where  the  steam  or  air  brakes  throughout  the  train 
are  oiH.*rated  by  the  engineer. 

The  Finglish  car-coupling  (Fig.  1107,  A)  is  a  right 
and  left  scivw-shackle,  a  on  the  median  line  mak- 
irtg  a  connection  sufficiently  rigid  to  somewhat 
compn'ss  tlie  buffers  b  b  on  each  side.  In  some  ca.ses 
the  buffvi's  of  a<ljoining  cai's  arc»  connected  by  chains, 
and  their  rods  act  as  pistons  in  tulK\s  proviiliMl  with 
springs  ;  the  cai-s  are  thus  couph'd  by  the  buffers. 
The  drair-hir  d  of  the  coupling  is  connected  to  an 
elliptic  spring  r,  which  diminishes  the  jerk  of  the 
cars  when  starting  the  train. 

Sonje  of  tlies«!  features  are  also  found  in  B^  which 
is  an  old  fonn  of  United  States  coupling  with  buf- 
f»'rs,  copied  from  the  ?^nglish,  from  whence  we  early 
ri'ceivea  our  railway  engines  and  cai*8.  Tlie  drift  is 
now  the  other  way  a<'ross  the  Atlantic. 

C  C  are  r<*s|w'ctively  plan  and  elevation  of  the  '. 
Miller  coupling,   whiiih  conne<"ts  automatiially  as 
the  n'sjH'ctive  iM)int-headed  hooks  come  in  collision. 
A  sufficient  amount  of  latei-al  ]ilay  is  allowed  to  the  ■ 
hooks  //  a   to  allow   the   wedge.shaiM'd   surfaces  to  ! 
slip  jKist  each  other,  an<l  sj)rings  b  b  at  the  rear  of ! 
each  ktrepthem  in  engagement  when  once  connected. 
SjMM'ial  means  aiv  usihI  to  witlidmw  the  hooks  from 
each  other  when  they  are  to   be   uncoupled.     The  ' 
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lower  view,  C,  shows  the  mode  of  engagv'inent  1» 
clearly,  but  exhibits  also  the  spring  buflers  r,  almvt 
the  hooks,  which  act  as  fenders  to  the  cars,  and  deadei 
the  blow  as  the  cars  snrse  against  each  oth^^r 
checking  the  siwed  of  the  train.     The  coupling' 
hooks  themselves  have  also  springs  d  for  the 
puqiosc. 

In  Fig.  1108,  /)  is  a  falling  latch-hook. 

E  has  a  gravitating  hook  a,  with  a  spring  whir] 
allows  it  to  yield  to  the  thrust  of  the  entering  link  &>- 
in  the  act  of  coupling.     On  the  luck  of  the  hook  <^ 
is  a  handle  c,  which  is  lifted  to  uncouple  the  link. 

F  has  a  vertically  sliding  l»olt,  which  rise*  auto — 
matically  as  the  link  collides  with  its  lower  iuclineii. 
]>ortion  when  coupling,  and  then  falls  down  into  m^ 
gagi'ment. 

(/  shows  a  pair  of  draw-heads  in  which  the  turn- 
bling-latch  a  holds  up  the  ]mi  until  thrust  back  hy 
the  entering  link.  Tlie  pin  6,  when  fixed  for  auto- 
matic  cou]ding,  n'sts  on  the  toe  of  the  latch,  as  in 
the  left-hand  draw- head  ;  the  link  pushes  back  the 
latch  and  allows  the  pin  to  drop  from  the  toe,  as  in 
the  right  draw-head. 

If  If  are  two  draw-heads,  showing  the  respfctiTe 
positions  of  the  uncoupletl  and  ^unled  i4na  a  a.  In 
the  former,  the  left  of  the  figure,  tne  pin  a  mta  on 
a  sliding  latch,  which  will  give  way  before  the  thnist 
of  the  link  </, —  a  result  already  accompliaheil  in  JT, 
the  right-hand  figure. 

/  /'  an*  two  matching  draw-heads,  cormponding 
in  essi*ntial  resj^ects  with  the  one  just  detcrihed; 
sliding  pistons  holding  up  the  link  and  retiring  1k- 
fore  the  thrust  of  the  entering  link. 
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ipfi^l,  « h^n  \\i''  li-i ^^ -li'  J  1*  •  o.'iir  ni!<i »•  tii.il  -111* 
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\m\\  n,  «)ii  }.  l.-tl'in  ii]i  t}i>-  [iiii.  att'l  rollk 
th^  thru  it  of  til'-  \.'..K   '-,  .lilouiiic  t!i>' 


I         ll«':'  L  ha*  til*-  arr-'H-.K.  .1 1  \*.\\  /..  ^»)li.  h 

tat*  fftf  !h-  u«ti«1  iii.k.  .Ill- 1  i*  ^Mii%i«-1  **'■ 

■  — ■  jyif  of  ja«%  fi  •!«  u Iii>  )i  «|>iin^  j|i.irt  t<i  i- 

fc.     ikr  •rr'«i»*lif  A-1  fiinii  i^f  <  ••ri|>Itr  ;;  1, 10  rn.iiiv 

■  tii'h  |tntjiii«l!\  I  ••It"  III  \\i'-  rit*!-]' «  *'i 


^M  •  ^mt  «i!}i  t«'/  «lt't«  iii-ti.-i  1  iif  !h'i  )i<ii'l«. 
■r  fcrinK  •\v*^xi  wiiantrly  nt  <.*  A"  tin*  *\A  *>l 
mr  mt  fu\fr%  th**  «1riw-|ii-:iil,  ii  t!ifii'«t»  m|»  tin- 
ftf-Ut'-h.  «htrh  iiniiit^liat'lv  fnIN  liit'j  tlo- 
■  bar.      To  Uficuu|4r  thr  litik.  th*-  liiti:Ii  U 
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A'  i%  .1  |ilftTi  vifw  iif  a  roniiline in  lihirh  *iii*h  «lraw. 
h'Ji'l  )ixi  11  link  ulii.  )i  ■  l•ll|•lf•^  over  a  Itorn  on  tlie 
mrn  «]«>n<lin^  itraw-hm'l  'if  tin*  i»th'T  f*iir.  A  pin  in 
i.i>  h  •'.!•-•'  )>n-\i-tit!«  a<  •'i<l*-iital  <1iM'npi^-inrnt. 

*f  i^  .111  <  1*  x.ithfit  (if  a  |hiir  of  •lnivi'-)i<'aflft,  «-ar1i  of 
uhii  It  lia«  .1  link  uhii'lt  iniiy  )h*  rou|>lfil  nvrr  a  Imm 
fill  lh»*  ••!h»*r. 

/'  )ian  a  ti»ii.li*injr«i  tiiniMt-r,  on#»  of  whi-  li  r.irrii-n 
.1  link  rT  «hit  h  rnav  U*  (li«*  nifMn^  of  (-niiplin;*  to  n 

•  «irr«-«i(4ii)iliii;;  ilmu  )iia<l.  nit<i  tlii-  otlii-r  forn.^t  a  I»t«.h 
fur  i\  liitk  fi  ]ir<w'i-»-iliii^  fpini  tYti'  ntln'i  tir.iu -Ip-ail. 

KrM»AM.'«»  KiiirliOi  intjut.  Ai»iil  17,  l^ll.  «Ir. 
HI  riU-^  Hit  rl.i-!!--  ■••ui'liiit;  uliii-ii  rt-tiiiii^  iin  IioM 
u)ijl<-  th<'  pull  i<«  ilin  •  t,  iitnl  N-i  fini«*«i  tli-t.ii  hiil  ^ih^n 
thi-  pult  i^  oliliijii*-,  l.v  rf.iwin  of  •■!»•'  of  i)ii-  i  iirrl.t;;i'« 
Itiviiig  thi-  trn«  k      Thi"  ft.itnr»*  )iiia  fnrii**-*!  tli*-  «uh- 

Card,  i  ''■'.'  .1  tiM'/  h'l-it  M'nit'fn.'ttirf.)  n. 
All  iii«tniiih-iit  fi'r  •••in^iiii*  ^*>*A,  tVix,  or  ■••iTi'ii,  to 
■  Ij-«  iit.iii,;!''  i-r  tf.ir  .tj--*rt  tlti-  tuns**  k<»  mnl  Uy  ili** 
tif-T"  p4i.i!hl  in  'Mill  I  f->i  «|>iiii)iii>;. 

Th**  W"Tk  i*  uiiiil";;«iu*  jii  miihi- nf  i?i,  •  ffi-.  t*  to 
tltrit  of  haiklin^*.  in  \\l.l>h  Mnx  fur  t)if  •ii'itaff  in 
)iriiUi;)it  intii  a  •  ••n<!tTi<iit  f«>r  ht-iii^  «lr;iuii  niit  )iv 
•!i»"   hiii'l.    in   th'-  «'M    Tin*!'-*  *•(   v|iiriiiiti);      With 

•  Hi>I«  aii't  in  thf  I  .iniiiiK-Mtii' hiip'  ^Imrt'-r  IiUt  it 
"i«Ti?t-il  u|N>ii  th.iii  i:i  \\i*'  *  ***•  of  ii<-in)i  or  I'ln^;  fiitx, 
I'l  mhi'li  ii  li.uik  ii»  !ik«n  anil  twiti-h*-<l  <l<iwii  ti|Min 
th<   t"tli  of  th-  III' kit 

A  •mm/  \%  II  wiP-  Vr-i*h  in  w!ii«-h  thr  fptth  «f*-  in- 
«<rti-l    ohIi4|iii  ly    T)ir'iil>;h    n    pii-ir    of    l*  aflii'f.  or  of 

<  i.tttiii.  liMtn,  or  iii>li.criil*U  I.  whi-h  i^  tin  n  n.ul"! 
til  .t  uiM^I'i)  Ihi'  k 

With  h<iri  1.1  .iT'U.  tlj<y  wiTi-  •ii-'nilr.l  hy  •liiwinK 

!h«-in  I*.!*!  •■.!■  h  iitl.iT,  ««•'  ii-  !«•  'ii-'  iit.in^h-  th'  hnn«-h«-< 

'A   tiit-r  atnl   l.iy  tip-   filiiinintH  «trai>;)it.      A  similar 

••fr*->  t   it  prMlm  i-«l   Ml   til'    •  iipliiiK  tiia<  hill**   iwhich 

,  v^f,  hut  thr  opfMiMiig  •  anil  an-  ii]«ia  a   Urge  re- 
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volviiiff-cylindcr,  ami  a  nuniWr  of  circumjacent 
wire  rollers  and  flat  cards. 

The  leather  or  other  material  to  be  fumiHhed  with 
teeth  is  pierce<lwith  numerous  holes,  in  which  are  fixed 
bent  pieces  of  hard  drawn  wiiv  called  daUs  or  teeth. 

Kach  piece  is  first  bent  at  right  angles  at  a  and  b, 
and  afterwards  a  second  bend  at  c  U,  at  an  obtuse 
angle,  wliich  must  be  invariable  for  the  same  set  of 


Fig.  1110. 


1> 

Oin/'TVftn. 


canls.  Strict  uniformity  is  necessary  as  to  the  size, 
shaiie,  obliquity,  and  length  of  the  teeth,  and  also 
in  tlie  angle  which  they  lx;ar  to  the  cylindrical  sur- 
face around  which  they  are  pla<*e<l. 

The  action  of  the  cards  is  as  follows  :  — 

If  the  two  cards  A  and  /?  be  moved  in  opposite 
directions  with  a  tangled  tuft  of  cotton-woul  be- 
tween them,  the  fibers  will  be  seized  by  all  the 
teeth,  one  card  ]>ulling  them  one  way  and  the  other 
pulling  them  the  other,  until,  by  rej»eated  ap- 
plications of  the  cards,  the  libers  are  disentangled 
and  laid  in  parallel  lines,  each  card  taking  up  and 
retaining  a  portion  of*  the  cotton.  All  the  cotton 
may  be  gathered  on  one  canl  by  reversing  the  posi- 
tion of  tne  two  and  placing  them  as  when,  by  draw- 
ing the  upper  canl  C  over  the  lower  one  />,  the 
teeth  of  the  lower  one  offer  no  resistance,  but  give 
up  their  cotton  to  the  upp»»r  card. 

Just  as  by  the  |>ersistence  of  application  of  the 
hand-card  the  bunch  of  cotton  is  at  last  reiluced  to 
onler,  so  in  the  carding-machine  the  o||)eration  is 
i'ej)e.ited  between  a  central  carded  cylinder,  and 
several  carded  rollers  and  flat  cards,  so  arranged  as 
to  n^turn  imperfectly  reduced  knots  again  and  again 
to  the  main  cylimler.     See  Caudino-machixk. 

Cards  are  ilistin^iisheil  by  quality,  the  form  of 
the  backing,  or  jwsition  ;  as,  — 

Sheet-card  or  card-shect. 

Fillet -card,  in  form  of  a  ribbon. 

Breaking-card.  Finishing-card, 

Top-card;  top- flat. 

b.  A  slieer  of  fiber  from  a  canling-machinc. 

Cardings  or  rolls  are  delivered  of  the  length  of 
the  canl-roUer,  the  clolhijig  on  which  is  in  longitu- 
dinal striiw.     See  RoLLBK-n«>\VL  ;  Cardino. 

2.  (.Menage.)  A  currying-tool  fonned  of  a  piece 
of  canl-clothing  mounted  on  a  back  with  a  handle, 
and  use<l  as  a  substitute  for  a  curry-comb. 

3.  (ll^^nving.)  One  of  the  i»erforated  pasteboards 
or  sheet-metal  j>lates  in  the  Jacquard  attachment  to 
looms  for  weaving  figureil  fabrics.  Each  p«'rforation 
represents  a  warp-thread  which  is  to  l)e  lifted,  and 
there  are  as  many  cards  as  there  arc  weft-theads  in 
a  single  occurrence  of  the  pattern.  The  cards  are 
pivsentetl  consecutively  by  a  revolving  jierforated 
oar.     Si'c  JACgi'Aun  Loom. 

4.  {Xautiail.)  {Vrom  cardinal.)  The  dial  or  face 
of  the  mariner's  coiuiNiss,  in  which  the  needle  and 
dial  rotate  together. 


*' Reason  the  card,  but  passion  is  the  giUe."^ — 
Pope. 

It  is  marked  with  the  compMt-pointA.  Thcae 
points  or  rhumbs  are  82  in  number ;  the  angle  cotu. 
prehendetl  between  two  points  is  11*  15'. 

5.  A  pasteboard.  A  thick  paper  sheet  nude  ap 
of  sevfral  layers. 

6.  A  pasteboanl  cut  to  a  size  and  marked  for  t 
game.  The  playing-cards  are  in  four  suits  of  thir- 
teen each. 

CanLs  are  colored  by  stenciling,  an  art  old^r  in 
Europe  than  that  of  printing  by  relief-blocks.  Tlif 
common  canLs  of  one  color,  red  or  black,  an^  (Tailed 
pip8;  the  cou  rt  cards,  of  many  colors,  are  tltes.  The  art 
of  stenciling  as  a  mode  of  laying  out  ornamental  Jr- 
signs  for  carving,  frescoing,  and  repetitive  onu- 
mentation  is  veiy  ancient. 

Chatto,  in  his  "Origin  and  History  of  Playing- 
Cards,"  London,  184S,  says  that  the  earlitwt  play- 
ing-cards which  he  luis  had  an  opportunity  of  f  xam- 
ining  were  evidently  stenciled,  and  of  the  date 
of  1440.  Stenciling  cards  was  (jnite  a  busiiicst  at 
Nurembei^,  1433-77,  as  api»ears  by  tin*  town  bookv 
Chatto  regards  cards  as  an  Eastern  invention,  and 
supposes  that  they  became  known  in  EunqM*  ai  s 
popular  game  between  1360  and  1390.  Covelluizo, 
an  Italian  chronicler  of  the  fifteenth  centunr,  savs 
they  were  brought  to  Viterbo  in  1379.  Cliarfes  V\. 
used  them  1393,  and  thereafter  laws  and  conmieivial 
notices  and  restrictions  give  evidence  that  they  were 
very  common. 

*' There  is  a  great  deal  of  time  lost  in  playins 
cards,"  said  a  moralizing  gentleman.  "  Yes,"'aaid 
a  lady  devotee,  '*in  shuffling  and  cutting.  But 
then,  how  is  it  to  be  avoideil  ?  '*  I^y  Sfiencer  mav 
have  been  one  of  the  parties  conversing,  and  Mark 
Isambanl  Bninel,  the  philosopher,  another.  Tliis 
talented  mechanician,  at  all  events,  did  invent  a 
machine  for  shuffling  and  cutting  playing-canU 
without  the  aid  of  the  fingers,  and  did  so'at  a  pUy- 
ful  request  of  Ijidy  Spencer. 

Mr.  Hruners  talent  was  most  rersatile.  He  con- 
stnicted  the  Thames  Tunnel ;  the  Mock -making 
machinery  of  the  Portsmouth  (England)  Dockyard  ; 
a  theater  in  New  York  ;  a  canal  in  New  'York 
State  ;  the  harlK)r  defenses  of  New  York  ;  reneer- 
saws ;  shoe-making  machinery ;  nail-making  ma- 
chines ;  paper-ruling  machines  ;  machines  for  twist- 
ing, measuring,  and  forming  sewing-cotton  into 
hanks ;  a  hydraulic  pockin^-nress  ;  improvements 
in  suKiiension  bridges,  building  arches  without 
centering,  steamboats,  gas-engines,  etc.  His  M>n, 
Isamlmrd  Kingdom  Brunei,  was  the  engineer  of  the 
Great  Western  Railway,  of  England,  and  the  de- 
signer of  the  Great  Eastern  steam-ship. 

Cards  are  interesting  in  the  history  of  the  arts  as 
Ix^ng  among  the  earliest  subjects  of  the  printing 
process.     See  Puintino. 

With  the  games  this  work  has  nothing  to  do, 
and  perham,  but  for  M.  1.  Brunei,  the  siil](iect 
would  not  nave  been  referred  to  here. 

A  goo<l  article  on  the  subject  of  cards  and  dice 
may  be  consulted  in  Harper*s  Msgadne,  Vol.  XXTI., 
pp.*  163-  176. 

Card'board.  Cardboard  is  produced  by  pastinf 
a  number  of  sheets  of  paper  together.  Brtom 
board  is  all  white  paper,  and  is  made  of  tire  or 
more  sheets  according  to  the  thicknea  reqnfavd. 
Other  qualities  are  maae  by  inclosing  comniOB  thick 
pa|>er  between  sheets  of  white  or  oolond  ptpcn  tf 
the  re<|uiivd  qiiality, 

A  surface  of  paste  is  given  between  the  ooatMtim 
surfaces  of  the  outside  paper  and  the  ftlling,  uid  ■ 
pack  of  ))asted  boards  are  subjected  to  •  Imvy 
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m»  «hi«h  «|iKrjf!«    out    tht*    «at<T.       TK**  lanl-  axrn  by  )uii«ls  fiuiii  |>ullt'y  //  4111   tlir  luwrr  nhart, 

■uUt  uv  thrn  buiiK  up  i-i  |air«  to  ilry,  a  ml  in  24  n-a'  hiii;{  tu  tin-  |iuUeyi»  ou  thv  ryliiiilvr-feliaft>s  — 

tmt%  Mtr  ft«Jv  for  llw  |irrM,  wlmh  rcnilfn  th'-iii  at  /. 
rtlf«^l>  tiiKMih  aihI  iHihiihnl.  Cfard'inc.    A  rull  uf  wim>1  m  it  i*om«-A  frmii  the 


rAnltaarU  arr  luwlr  u|i  intt)  a  inu  k  •lt«T-    canliiiK-nM«hiin'.     Thr   tioJiH'j^ifliK'Ur  )wii   luufji 
•Irl;^  «itk  failuliol  cupinr  pUtrs  ami  tli«*  |mi  k  in    tuilimil   UmU  of  ranis  tin*  W(n>1  on  «liiih 


Ivlarm  a  |«ur 


■rfj 


oil   «liirlt    Is  If. 

«i'(*iiilU  uinlrr  liravy  |ir<-ti»iin*.     iimviiI  bv  the  tlnj/i,vi.knift  in  tht*  funii  of  M'Uiiute 

rvttiuTf-t   all    inriiiMiitK-^   »nnk !••'..  ami    |ini-    Wii*r*.  tin*  hMi;;lh  »»f   tin-  «lottiuj{-rvJimlrr.     Thi-ar 

thr  rrsult  U-iii^  a  hiKlily  i-jli^hr*!  ;!la^»-«l    ^livi-ni  fall  into  a  iW/rr-^iW,   uliiih  ^\\vn  tlii*ni  a 

o!i:;lit   Ptllin^   ahil   coui|ui  tk    tlimi    into  ciriiiti(jfx. 
Th«*T«r  ha VI*  hut   litth*  htHMigth,  uji  thrir  IiImI's  arr 
«>nly  hi-M  tiiK«'tii«-r  Ity  U-in^  intt-ilaceil.     Thiy  next 
rrt  i-ivr  a  »li;;ht  twi»t  in  thi*  slutdfiity-\»ui(kiHt. 
Card'ing-ma-chlne'.    {Fdtrr.)    A  mat- him- rou- 

Stettin;;  of  a  <  nn^i-iirA  of  tiNjthctl  «  vliudtT!!  for  diaW' 
in)(  out  ami  iilai-in^  in  ]MiimlM  line  the  liU-th  of 
«tMil,  •  iitton,  01  t>tii«T  Ma|ih>. 

Thi>  iiauii  •aitl,  uhirh  ]iri'iv(|i'd  the  canlin^-nm- 
I  huif,  cun<U!«tiil  of  two  hnihhm  fumialutl  with  iih«»rt« 
««!anlin;:.  win*  tr«-(h,  wliii  h  all  |Miint«Mt  in  axw  ilirer* 
tioii.  Thi*  «iit*ii  wm  |kihmi1  tlmmgh  Ifathfr,  and 
tht*  h-athi-r  woa  luiiltMl  to  a  Utunl.  TIk*  hni^ln** 
wtTt*  paifM^d,  om*  in  t-aih  haml,  ami  ilniwn  |iakt 
ratli  otht-r.  Ml  luyin;{  htrui^ht  tht*  filH^r  mhich  uaa 
|ilainl  In  tuit-n  thi'ni.  Thr  action  is  fxiilain**!!  undrr 
<  'ai:I>  <Hhii  li  M« ). 

In  Wi**.  I>i'x%i4  I*aul  jiatcntml  two  (lilTcrvnt  ma- 
rhin«*ii  for  ianlin^.  In  on«*  of  th«-m  the  «'anlH  are 
iiriani^ttl  tin  «  tlat  Hurfai-r,  and  in  t)ir  othiT  tht-y  are 
airaii);4-il  on  thr  ]MTiiihtTy  of  a  ilmni.  Kioni  what 
i-auM*  wr  ki«iiM  hot,  til**  invrnlion   M^*nif<l   to  have 


■ft.  \  pn-'^i  having  a  fair  of 
■Ua  »U|*(nl  to  U*  «  h>vt|  tu-^i'tLtf  with  K^^at  fon'f. 
^  mam^i  to  u»«iolh  and  |Hili%li  khct'tt  of  canl  |ia5iMil 

1        d-^loCh'ini;.     Thr  f(arniturv  of    a   i-anlin^- 

.\  mi«hint*    for    p'«liii.in;(   t-anl- 
lo  |iicvai  of  uuifoMu  an«l  pro|M-r  hiiK  for  canU. 

ns  lilt. 


CkrJCmUrr 


■  tlut  ahown,  th**  lu|ti.r  i«  h«-l<l  hy  th^  ai]ju«»tah1e 

clam  I*  a.  an«l   i«  i-nt   hy  th«*  kniff  /%  wliiih  ii 

^««ImI  hr  th^  •print;  c  an<l  rf»iinr«  tion<s  anil  <lr- 

,  v*^*"!*^  wi      f       t  I  ■       t  »»•»  i»'l»ntf  oi  <km  I  i-<\.*i  at  thr  tinif,  hut  raiin*  tMit  ai^ain 

^^  i      I    f .  1  .1    twrlvi*    vparn   aIt*TW:inl    aA    tlir    in\i'ntioii  ot   liar" 

I.  ••.  .1  ^  .  II  II  irrvjivrfc- lui'liT  ih«- aiiHiiirrnof  KoU-rt  I  •■*-l,  1*1  ilaini«*r 
:mm  irlativrlv  to  thr   ff.itii  an<l  • -inl   lAiirnhnt,  ,  Yi.:  1.     .1      ..   .  14-  ti  ^.    r  •!       <:.  if  1   ^ 

...  -  ,  i"  .       ppi  1     ■  iunliji-.  Ill'- i:ian«llalln-r  of  thr  htat«*«inian,  Mr  IwiU'it 

rliirli  AfT  arrsiiKnl  arutind  It.     Thr  uniiilint*  rmrrv-     „    ,       n   .  f.    ..       <:.    1    ..^.rti.      -.,1     ;..  -  11    .w 

,,-,         .11  ■  i"i     I  •■tl.      ll.iii;Tr.i\i-H  fi\ci|  iin«*  ot  till*  4-anN  in  a  i»l«**l[ 

iMM  haa  kiocttuilindl  mi|inH.itii>ii  on  itt  Muttfd  .    i-  „      1    ..  1  .1       .1.  ►  «.     1......  /.   ...  1.     1,- •;.    • 

•^  '  I  of  wimhI,  ami   thr  otlirr  wa<»  »lung  lioin  n<M»Kii  lixtil 

nc  1112. 
J 


in  a  l«-.itii.     Thr  hookn  rrniaiiHtl  in  thr  kitihrn  at 

'  "  Vi-*\  KoM  "  m  l^'fO,  !»ilt    thr  ranU  Wrrr  •lri»tP»yrt| 

I  hy  a  nioh  whi»  lanir  fnmi  Hlai  khuni,    -a  |Mirt  of  the 

'  Miinr  wri-t<  hitl  Mttiry  of  ignorant  nK'U  o|'|io»ing  the 

intr«Hlu<  tion  of  inai-hinrrv. 

Tlir  Hanir    KoU-it    I'lt'l,  or  \ii%  wftti   of   thr  katne 
nann*  aiiil    t)i<-   f.ithrr  of   thr  utatrHnian,  rni|>lo\i*(| 
'  Har;:na\rs  in  IT'i'J  t«»  rn-.i   thr  rvlimlrr  tanling- 
III.1*  liiiirn  ill  a  mill  at  lUai  khiirii. 

Tlion;{h  thr  •  .iriiin;^-liia<  Iiiih-  w.in  Wrll  ami  i-fli- 
I  iriitly  <  iin%tnii-ti-<l  in  thr  tinir  i>f  Arkwri^ht,  it 
waA  ni't  till  aftrr  <««'Vrr.il  a1t<-niiitK  hy  «litrrn'nt  nirii, 
l*anh  IIarpv.ivi-«,  aiul  Arkwn^ht,  worknl  in  »n<  h 
•I  niaiiiirr  that  it  i%  tlifhiiilt  now  to  •h-tt-niiinr  what 
hh.iir  rai  h  ha<l  in  thr  m.ittiT.  It  w.i«»  not  till  twrntT 
\riirt  aftrr  raul'ii  invrntion  that  thr  rvlimirr  rani- 
in^f-mai  hinr  tanir  into  rxtt-iiiivr  um*;  ami  rvrn  thrn 
it  |H*ifoniH-«l  intrinuttiugly,  ami  iliil  ni>t  yirhl  a  •  on- 
tin  iioim  nlivi-r. 

Thr  t.irili  wrn*  arraiipMl  on  thr  hiirfart*  of  the 
ilruiii,  ]urallrl  to  ii<»  a\i%,  a  fc|Ki('r  tviiitf  h'ft  U-twrrn 
rath.  Thr  rottoll-wiMil  wan  put  on  hy  haii'l.  nilfi 
whrii  thr  lanU  urrr  full  thr  inai  hiiir  waji  utopfinl, 
thr  (anlinici  t.nkrii  off  M-)Mnitrly  hy  a  nioi.iM** 
(omh,  thr  K)iai  •••!  U-tHi*«-n  t)ir  i.ii«U  rn^iilaliiit;  the 
Miintamr  of  «•»! ))  I  Anlin^.  Thr  rarilin^*  wrn-  thrn 
j«>ini-<l  •■ml  to  •  li'l.  to  iikikr  a  mntinuoiu  ulirrr.  A 
nion-  »iV<»tr|iidI|i-  Hli«l  ri|Uahlr  nioilr  of  ft^iui;  was 
a<lopti*il  whrii  A  wri)(hi-«l  4|iiaiitity  of  ttitttin  waa 
niailr  to  ii»vr|  a  trrtalli  an-a  of  thr  tmvrUint;  fnt|. 
aiin*n.  whi<  h  mov*-tl  at  an  rvni  ratr  towanU  lli€ 
throat  of  thr  iiiaihinr. 
irk  top  ttat  rrriiiniratr^  in  a  ^r-iiih-  taii^ntial  to  Arkwrittht  iii\rntiil  thr  iiUu.  yrt  in  uv  in  Home 
*  vW<ri  l»y  a  runnrcttnc  n*!  A'  to  a  •  nnk  |«in.  raM-'s  of  p>llin^  up  thr  li-r.lrr  wiih  thr  t*«itton  ftpn-ail 
It  tipanttg*  /  for  thr  rmU  of  thr  tl.itn  .mil  of  tin-  u|Nin  it,  Atnl  al|i>wiit^  it  (gradually  to  unnjll  t«)  frrd 
ma  mi  r,  Mr  A«iiuklaMr    rniii.illy   to    thr    thr  rylimhr. 

TIm  ryliiKipn  arv  mtatitl  mi  tlirir       Another  impiovnurnt  waa  to  ohtain  a  oontinuoua 


yy^ 


A 


J 


lA   by 


inrloMtl    b-rvw    thrniii, 
two  or  niorr   top  flat 
i'era,     Grippe  r»^     ur 


and 
>]•  Hal*  Aiid    tM<i 
lirlrr-i.t     i-vlindr 


Knnil«» 
tw'i  or 
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■liver  rmm  the  cylinder.  TIijh  wuk  iit!coni[iliBlie<t  by 
the&^«r,  butthenext[K>intwBiitOKetit  rrom  thuiW- 
«r.  After  many  experiments,  it  appears  that  ArK- 
wright  hit  upon  the  plan  wliich  is  in  use  to  tliu  pres- 
ent time,  the  erani  and  comb.  It  U  fair  to  nay, 
however,  that  the  invention  ia  hIho  uUimnl  for  Har- 
RTi'aves.  There  seems  to  have  been  a  rivalry  of 
feelitiB  between  the  two  men,  who  were  eaeh  highly 
nieritoriou-s  an.l  we  are  much  in.lebt.-d  It.  both.  It 
is  BtBteil  that  Kargreavi-s  obtained  a  sktitch  of  it 
from  one  of  Arkwnght'a  men.  Not  likely  ;  Har- 
givaves  seems  to  have  been  made  of  better  sliilT. 

The  comb  is  a  plate  of  metal  toothed  at  the  edge, 
and,  recipiouating  peqiendieularly,  detached  theReiiue 
from  the  teeth  by  slight  n-ilerateil  strokes. 

The  action  o(  the  machine  in  substantially  similar 
to  that  of  the  hand-carda,  so  far  as  the  functional 
chaiuuter  is  coticemed  ;  hut  it  enables  a  number  of 
cards  to  act  ujion  ■  continuous  lap  and  deliver  con- 
tinuous tUcera, 

The  machine  has  a  liorizojital  cylinder,  whose  en- 
tire circnmrerenue  is  covered  with  naiTow  HllcC-cards 
wound  spirally  around  it,  a  blank  space  inti^ri'eniiig 
between  each  filli'l,  or  \a  (Covered  with  strips  lenglh- 
wise  lit  the  eylinder.  Tlie  I'j-linder  revolves  beneath 
a  cotii^Hve  shell,  whose  face  is  alio  lini'd  with  cards, 
and  the  teeth  of  each  act  cohicidciitly  upon  the 
bunches  of  fiber  to  draw  thetn  ajart  ami  lay  the  in- 
dividual fil«ra  parallel,  as  eiplniiieJ  under  Card. 

The  first  eanliug-mochines  built  in  America  were 
made  for  Mr.  Orr,  of  lilaat  Bridgewater,  Mass.,  in 
178fl. 

The  carding-machine  consists  of  a  number  of  roll- 
ers and  drums,  and  one  large  cylinder  all  clothed 
ng.  1113. 


doff,  and  delivpr.  A  jnrtion  of  the  circnrnfereiice  of 
the  large  cylinder  A  is  inclosed  by  amaller  toothed 
rollers  DBPO;  then  succeeii  wooden  slats  Ij-ing 
lengthwise  of  the  cylinder,  and  supported  by  the 
aide  at  such  distance  ns  to  allow  the  wire  teeth  to 
come  into  tlie  nijuired  proximity.  These  slats  arc 
calleil  card-lapi,  t"p-<ard»,  or  top-fiilt.  Ueyond  the 
Hats  is  a  tootlied  drum  i.  calleil  n  doffrr.  from  whence 
the  tltrce  is  removeil  by  the  Aijfiiig.tnife  ;  the  wide 
rilibon  is  then  gathi'reil  in  a  thimble,  consolidated 
by  iron  rollers,  and  delit-eivd  into  a  can. 

The  operation  is  as  follows  :  — 

The  Un-cylhider  is  phu-e.1  in  the  brarings  7,  and 
rests  on  the  roller  A';  the  end  h  at  the  lap  ix  bruncht 
to  the  rolleni  by  which  it  is  presented  to  flu-  toothi-d 
dnim  D,  which  draws  the  cotton  into  tlte  machine, 
and  is  called  the  Hfttr-ia.  The  filament.s  thus  torn 
from  the  enil  of  the  Inpareiniinediatelywia'dhy  tjie 
hirge  cylinder  A,  which  revotvea  nt  a  much  higher 
•l-i'il,  and  lire  teawil  out  hv  the  tifth  of  the  seiinid 
tiilier  ft  whieh  nrnves  more  sl.mlv  than  A  and  iiieks 
the  knorH  off  the  cylinder.  These  kii..ts  an-  carri.-d 
round  by  E  and  are  caught  by  D,  which  jiresents 
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but  sevei^  more  are  in  Store  for  them  if  they  ■ 
obdurate  or  if  they  escape  the  first  attack. 

.The  tufts  or  knots  which  pass  the  first  pair  of 
rollers  />  A'are  arrested  by  the  fourth  roller  G.mhiri 
is  placed  closer  to  the  cylinder  J,  and  moves  ■iti 
the  same  sliced  as  S.  The  knots  caught  by  9  ir> 
teased  out  by  F,  and  rctumeil  to  the  crlindcr  A,  ud 
may  be  again  caught  by  O,  if  they  exist. 

Passing  the  combination  of  rollera,  the  lilien  m 
next  brought  into  contact  with  the  cards  of  t\ul«y 
/latt,  which  arrest  knots  and  bold  them  till  the  ra. 
tiinglenient  is  reuioved,  or  tilt  the  flat  it  taken  oat 
and  cleaned,  which  is  occasionally  done. 

After  all  these  oUtacles  have  been  l)Ba4e<i,  thf  fiU- 
menta  lie  in  parallel  rows  among  the  teeth  of  the 
cylinder  card,  and  are  removed  therefntm  bv  the 
dofftr  L,  which  >  is  covered  with  a  spiral  GlUi  uf 
cards,  revolving  at  a  much  slower  r«(e  than  the 
cylinder  and  in  a  different  direction.  The  fine 
lleiTe  thus  stripped  from  the  cylinder  by  the  do/tr 
is  removed  from  the  latter  by  a  vertically  reciprocat- 
ing comb,  called  the  doftr-hiifi,  whicli  has  a  ra)-id 
vertical  motion  tangentially  to  the  jwiiita  of  the 
teeth.  A  tine  fleece  the  whole  length  of  the  cylin- 
der is  thus  obtained,  and  Is  gathered  up  into  a'  rib- 
bon, and  passed  in  at  the  funnel,  whence  it  jiauM 
to  three  con seRutive|iairs  of  condeiuingnillera,  which, 
revolving  at  a  relatively  greater  velocity  as  the  slivn 
proceeds,  sliahtly  draw  it,  and  tend  to  i«nlleli« 
the  libers.  It  thence  psssesasalight,  downy.  ttAt- 
rent  sliver  into  the  can,  in  which  it  ii  traaspOTtcd 
to  the  Ihrottte,  doubter,  or  boibin  aiui  fy  /rant,  aa 
the  CUM  may  he. 

For  fine  spinning,  the  opeialion  ■■  repeated,  the 
tirst  machine  being  called  a  brcaJcer-eard  and  the 
second  a  _fiHuihiiiij-eard, 

For  the  preparation  of  fine  yams,  the  canli  hart 
closer  set  wires  than  is  necessary  for  onliuai;  <* 
coarse  work. 

The  carding-machine  as  last  described  is  ]iar. 
ticularly  adapted  fur  cotton,  but  does  not  diller  ma- 
terially from  the  wool-carding  machine. 

There  are  some  adjuncts  to  the  latter,  howrrcr, 
which  have  no  place  m  the  cotton-carding 
An>ong    these 
— "^    *    ■  r%.iiu. 


The  tranaverso  motion  is  given  by  a  ena 
pitman,  and  the  reciprocating  rotary  By  ■  t 
•rheel  acting  against  the  edge  of  the  troo^ 
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Tbe  wool  cardiDg-machine  has  a  inrae  cylinder 
•amounted  by  amalUr  otitis  called  tirckins,  whirh 
work  in  pairs,  and  are  called  workers  atiil  cleaners. 
ThcK  act  in  successiaa  to  remove  knota  and  tangles 
hvin  the  main  drum,  and  return  the  llbnr  to  the 
btter  again  to  undeijp  the  action  of  Che  next  set,  ir 
•till  obdurate. 

In  the  Teeder  shown  in  Fig.  II15,  the  material 
thiowu  into  the  box  A  is  curried  forwsrd  and  upward 
by  the  aproUB  3  C  F  io  the  feed-rolU  H.     O  is  a 
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mekcT-roll,  wliii'h  servea  to  iirevenl  the  fan  D  from 
beoomiiig  fouled,  and  also  to  prevent  flooka  of  wool 
bom  pasBinff  unopened  between  the  plute  /  ntid 
apron  F.  The  fan  D  blows  the  wool  into  the  pas- 
'  M^B  F,  whence  it  pasacs  to  the  caniing-luacihine. 

The  various  rollers  in  a  canling-machiiio  are 
known  by  names  which  indicate  their  functions,  — 
or  perhaps  we  may  sfiy  apiwarance,  iu  oue  tase. 

Feeding- rollers.  Urchins. 

Diatri  bull  ng'tol  lets.  Clearera. 

Workers.  DofRrs, 

Strippers.  Fly-rollers. 

The  material  which  went  in  as  a  lap  comes  out 
al  a  JUeee  or  as  ilivera. 

Cu'do.  A  pivot  and  socket  ;  an  apparatus  by 
means  of  which  the  doors  of  the  ancients  were  Rxed 
in  their  places,  and  made  to  revolve  in  o[iening  and 
ahatting. 

C«r-door  Look.  For  railway-cars  ;  one  witli 
a  latch  opened  by  a  key  from  either  side. 

Cud-preas.  [PrirUiiig.)  A  small  press  adapted 
for  printing  cards,  etc.  A  prcferreil  form  has  an 
inclined  bed,  for  convenience  of  feeding  ;  the  im- 
pression is  given  by  a  cam,  and  is  regulated  by 
means  of  platen  screws.  The  press  has  adjustable 
feed'guides.  a  large  distributing-cylinder,  two  iak- 
ing-rollers,  a  card  rack  and  receiver,  and  is  capable 
of  making  from  l.OOO  to  2,000  impressions  per  hour. 

Card-cef  Ung  Ma-cbloo'.  A  machine  for  set- 
ting the  bent  wire  teeth  {dcatt)  in  the  bands  or  hllels 
of  leather,  or  alternate  layers  of  cotton.  linen,  and 
india-rubber,  which  form  the  backing  of  the  wire 
brash  of  the  carding-machine. 

For  the  card-setting  machine  the  leather  is  firat 
ntpared  by  a  plan ing-mach inc.  which  cuts  it  into 
fillets,  which  are  then  stretched  and  pare<l  to  an 
even  thickneits.  This  is  wound  upon  a  roller  and 
fed  to  the  machine,  where  it  is  held  by  a  clamp 
while  the  wires  are  inserted.  These  am  conlained 
in  a  drum  at  the  side.  Two  prickers  advance  and 
make  holes  through  the  leather ;  a  lair  of  sliding 
pinchers  seize  the  wire,  anil  wind  olf  from  the  drum 
a  length  snfficient  for  a  tooth  ;  a  steel  tongue  holds 
this  piece  by  the  middle  while  it  is  cut  olf.  Steel 
Angers  bend  it,  and  carry  it  forward  to  the  holes 
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made  by  the  prickers.  Pinchers  on  the  opposite 
side  of  the  leather  seize  the  wires,  and  a  bar  rises 
up  and  bends  the  two  limbs  so  as  to  form  a  knee  in 
each.  A  pusher  at  the  back  Iheu  sinks  the  bight 
of  the  wire  iuto  the  leather  which  is  then  shifted 
by  the  guide -rollers,  and  the  process  is  reiteated. 
The  car<ft  are  finished  and  made  true  by  grinding. 
(SeeCAliD-oitlNOlNuMAClllNK.)  These  wire  brushes 
are  teniied  cards,  and  such  lillets  fonii  tlie  c/olking 
of  the  drums,  cylinders,  or  strij^  to  which  they  am 
fastened. 

Ca-ieeD'ing.     (?^aiUicat.)    The  operation  of  ex- 
posing a  part  of  a  ship's  bottom  by  a  ]>urchAae  ap- 
plied to  the  masts  to  tilt  them  laterally  from  the 
perpendicular.     It  was  careening   that   upset   the 
"Koyol  George"  in  1782  at  Spithead  :  — 
....'■They 
Hldnudiith>>MHlli»1, 
Andlald  btr  on  ti<r  ildb." 
C«'ret    (PriiiliHg.)     A  mark  ("A")  indicating 
I  insertion  ;  interlinear  or  marginal. 
Car'go-JBck.    [Kautical.)     An  implement  like 
lifting-jack,  but  sometimes  used  upon  its  side  for 
jjwing  Ii. 


which  the  bding  i*  received  and  delivered, 
closed  by  D  shutter ;  and  made  water-tight  before 
proceeding  Co  sea. 

Car-haat'er.  An  arrangement  for  warming  a 
roilway-car.  A  stove  or  a  system  of  pipes  from  one 
heater,  which  communicates  in  turn  with  each  of  the 
cars  in  the  tmin. 

In  Fig.  1116  is  shown  the  end  of  a  car  in  which 
is  a  stove  1)  inclosed  in  an  air-heating  chamber.  A 
is  a  hood  with  a  swinging  valve  K,  Che  latter  being 

t laced  in  such  position  as  to  direct  the  air  downward 
y  pilie  £  in  whichever  way  the  car  may  be  moving. 


The  air,  on  its  way  down,  is  washed  in  the  cistern  C, 
and,  after  healing  in  the  ehambei'  around  the  stove, 
is  conducted  by  pipes  beneath  the  floor,  and  escapes 
at  registers  H  into  the  saloon.  The  outward  current 
is  induced  by  an  adjustable  cowl  //  K,  which  is  set 
with  its  flaring  mouth  towards  the  rear  of  the  car  for 
the  time  being. 

Fig.  1117  shows  an  arrangement  in  which  the  cars 
of  the  train  are  healeil  by  steam  from  tlie  locomotive, 
or  by  heated  air ;  |)ipc-cauplings  between  the  cars 
being  the  means  of  connecting  the  system  of  pipes 
and  radiators  of  the  respi'ctive  cars. 

When  the  cars  are  in  motion,  the  steam-pipe  is 
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cUmfiI,  or  nenrly  so,  anil  the  fim  set  in  oprmlion  to 
force  air  through  the  furnace- |>ine  anil  regisU'r  into 
Uu  diHereiit  cum.  The  air  may  be  nioUteiieil  by  the 
■dmission  of  a  siuall  amount  of  strani.  in  cam  of  a 
deleutiun  of  the  curs,  the  nir-)iit>e  neai'  the  fnii  ia 
ctoM^  by  a  vhIvi',  the  oilier  air-VHlv«  are  closed, 
■Dil.  the  Hlrain-vHlve  Iwinj;  oiieiied,  otcam  is  farced 
through  the  coil  in  the  heater  ami  into  the  radiators. 

Aiiothrr  funn  for  heating  street-cant  is  n  stove 
beuestli  the  bnl  ami  r<.'<{i!itera  in  tlic  Hoor,  or  hot-air 
di.Mril)ntiiii!-ptpe3  tliroiighout  tlie  var. 

CofU-loQ.  (.Ifiuic.)  A  L'tiime  of  bells  orifiinally 
coniiiatini;  of  four,  nnil  jiluyed  liy  keyx.     Sec  ClllJlt:. 

One  fonn  of  carillon  iiiacliitii-ry  lins  barrels  with 
piiu,  wliich  Krst  elfcct  the  elevation  of  tlie  lianiliwjr 
and  then  deliver  the  blow  ;  but,     ,  ^ 

the  u'ork  of  the  iiiiis  ii  eoiilhu'd  to  releasing  detents 
aud  eauhing  the  linniiiier  to  strike  the  bell,  siiiiulta- 
neoiuly  throwing  forwnril  a  spring  finger  in  the  jinth 
of  [leculiar  cain-wlK'rl!i,  continuously  revolving, 
whii.'li  thereby  ininu-diately  elevate  the  haninier 
again  into  thi-  striking  i>oiiticin. 

Car-lu'dl-ca'tor.  A  n-giHterin^ 
deviix-  ojH-ratpei  by  a  revolvinR  wheel 
or  axle  <^  th>-  i:ar,  to  indicate  the  dis- 
tani:i:  run.  Iti  one  noxe,  the  iniliralor 
ill  owratnl  (lartly  by  cloi^k-nork  and 
(■rtly  by  the  revolving  wlin'l  or  axle 
of  the  street-raiUay  eiir  to  wliicli  it 
ii  ■|>|i|iP'l.  It  di'tenniiirs  nt  the  end 
of  a  tri|>  whether  the  rMr  lins  been  rnn- 
ning  Tegularly,  and,  if  nut,  at  tvliat 
[Winta  on  the  roud  ini|<r<i|ier  sto|i{iagei!  have  been 
iituli-,  iir  whi-re  the  siwd  of  the  ear  ha-s  been  in- 
Cf  »»l  or  r.<tsnl.:d. 

C«r'l-ola.    (KrrAicfc,)    «.  A  small,  open  carriage. 

r.    A  khid.i'fea^wh. 

CW'-Jack.  [Il-iiltray.)  A  powerfnl  form  of 
»i-rew-uck  liy  whi'li  u  car  or  locomotive  is  lifted, 
tii  rF|>lar<-  it  III)  till-  tnick,  to  run  a  truck  beneath, 
or  for  oth--r  iniriiiM''  in  the  shop  or  on  the  road. 

Til',  hydnoilicjuck  ix  the  more  cmcjent  imnU- 
nient,  aniJ  i»  niiw  ninihr  in  very  comiiact,  portable, 
and  inw-rTiil  form.     S.-e  I1yiii:ai-i.ii;-jai;k. 

Car^amp.    One  fur  liglilin<;  the  inside  of  a  niil- 

-       ■-'-    --    '-    '        Candle      — 

tty  einjiluyi'd  in  tlie  [ilnce  of  oil 
l«t)gi-r' 
if  tb>!  overturning  of  the 

Inalrrrt  earn  tlie  Ibiu[b>  are  frequently  nuule  to 
lllufiiliiHle  ■  «i^i,  whieh  indicatm  to  pedestrians  the 
dntinnlliin  of  the  iiai ;  or  a  cotoreil  glass  may  indi- 
ratr  to  iMbitiiiil  iwtruns  the  ganie  thing. 

Car-lui'teni.  One  lulaplol  to  be  carried  on  the 
arm,  to  1imv.<  1»i1i  hnnds  fn-e.     S<-c  Lantkun. 

A  algniil-lunip  indicating  destination,  niised  almve 
th-I.-fofthecar. 

CaT'lat.  A  threc^siiuare,  siiujU-ciil  file,  or  float, 
,u^l  l,v  .^mil-inakerH,     See  Ctiuii. 

Car'Unf.  lSJ.i,^,>uliti«g.)  One  of  the  longitu- 
dinal I'-ania  whieh  are  framed  into  the  truusverae 


deck-beone  and  aid  in  tnuiing  th«  fnune  of  tl>c 

shit). 

The  foamiH^l  of  a  balcliiray  are  bolteit  to  the  lor> 
of  the  mrlingi,  and  the  head-Udgtt  to  the  top  of 


e   hatt'bmjr 


tin 

CarUng-kneei    {ShMuUdi-itg.) 

ship  lying  across  fnnn  the  sidea  to 
beneath  tlie  deck. 

Cai'-4oiuiga.  A  cmr-seat  or  sleeping-chair,  mo 
contrived  as  to  assume  a  reclining  position  ilirva 
desired.  The  il lustration  ahowa  the  lounge  of  o<b« 
)uascnger  aud  the  foot-reat  of  the  petaon  iuuuediatFl}r 
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behind  him.  The  body  of  the  teat  ia  hinged  U  a  to 
the  frame,  and  the  more  or  less  reclining  ]ioatio«  It 
obtained  by  means  of  the  knuckle-joint  E  K.     TW 


Ca-roohe'.  {VtkicU.)  A  kind  oT  t»o-wbeded 
pletusure  -  carriage. 

Cai'oL  {Buitdinij.)  A  aeat  fitted  within  tW 
opening  for  a  window  ;  a  bay-iUttt.     Cerolt ;  eamL 

Car'pen-tai'a  Chta'eL  Chiwia  for  wool- 
workers'  use  are  made  of  moderately  liard  atwl, 
have  one  plane  and  one  beveled  edge,  and  an  di- 
vided into  jirmer  aud^nttn^  or  roortiae  chiseli. 

The  former  have  a  Ung  inserted  into  the  handle, 
the  lower  end  of  which  reata  against  a  flanf^e  oa  tht 
stem,  wlitle  in  aomeof  the  latter  the  handle  ia  insHt- 
ed  into  a  socket  at  the  upper  part  of  the  stem. 

Joiner's  and  paring  chisels  are  names  of  gndo, 
rather  tlinn  o!  kinds.     Sec  CldSEU 

Car'pan-tai's  Clamps  A  frame  in  which  walk 
such  OK  doors,  soshen,  Hhulten,  etc.,  ia  formi  ap 
into  place,  sud  liehl  white  being  nailed  or  pinoed. 

A  kind  of  vise  for  giaaping  several  parts  and  hsU- 
ing  them  while  the  glue  seta.  Or  for  other  parpotH. 

Car'pen-ttti'B  Oaga.  A  acribing-tool  fiv  dcfth 
or  width,  according  to  coiiitructioD  and  Daca.  It 
eotnmonly  has  a  {lotiit  ptnjecting  from  the  absak  A 
and  a  movable  head  or  fence  A,  which  la  a^jiatid 
for  distance  from  the  point,  and  aecnrFd  t^  a  Mt> 
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ttf  1  criling. 


Trvtiail. 

TrMtlf. 

Tniiinipr. 

Tninratnl  ruof. 

TfHM». 

TniA^ril  n*  f. 

Turn  1  >ikr .  Ktai  rrAjH*. 

Tu-k. 

rprtftht. 

Vi'iiftimii. 

Vnuii<l4. 

Waiiiwdt. 

Wane. 

WftAh-Uianl. 
'arpmt^r'a    ftinl  Wratht'r-)Miar<linf{:r1iuii|i. 

itrr     Wouh-   W«>ath''r-Uiariliiig  gagf. 
IKO  Tuoi>t  WcatlpT-'«tnii. 

Wi'!l'*tain-ajir. 

Wiint  U-aiu. 

Wliiiluu. 


r^. 


ilUt. 


r. 


A  •  l"»tli  or  nijij  t«»  tii%ir  a  fl'i^r. 
•-  lif  nik'«  i«  of  ^nat  :iiilii|iiity  m  F^^Afit.  In- 
'hina  ;  Ut*-r.  t)i<iM-iif  I*it*>m  .iiiii  Tnrki-\  h.ivi' 

■  Bittn*  ti-li'lii.it»- 1.  Tli»->  wi-i»'  uiii  ii-ntly 
juo  th*-  >n^>nit*l  «ir  t1<«>r,  in  tli<-  ti-ii:*i  nr  in 
U,  an<l  111  tli«-  <  >ri'  nT  .trf  <>Till  •^ni.ill.  u<m-.1  fur 
'  fvrhiiitii;  »(«in,  <»r  UMir-Ath  t)if  •  utii  hf?»;  hm 
nun '-ar-|Hto.  in*iiti<in«it  K\.ii«r<<  i.in  \»mt, — 

btbr  |Viir\  fri  (<ir|'UI1»lr--ll«)i|itni-<l  murtir^." 

^i^ai.  fnn    rW-h.  an<l  «rU>«iu&*l  |Jlt<i«t.'* 
Hiaairri  •.  •(ukjCmJ  by  Alhriia-uf  ( «.  h.  23" > 

■u|>|H-r  of  lphi«ratr>,  |>ur)<lf  '.uiM-t-t  wi-ii> 
I  llie  Auur  ;  aii<l  at  thr  Uburnitn  t-nt  Uiiii|iift 
DT  Pliilailflpliii*.  an  ai><Miiit<>t  wlij.-Ii  in 
Cal!urhu«  (if  Khi"l>-«.  «•■  Ii.irii  tint  innlfr- 
>  K(»klrn  <<»ui  |j<-«  "  wi-ff  HtTi-Mt-*!  purplt  I'ir- 
IT  fiD«-%t  «i^il,  with  th>>  •'.iriitt  iKitti-rn  mi 
«  ;  ainl  tli«*iv  i»rr*-li4n<l««'iip'lv  •  iii)>P>i«!i-ii-il 
T  U<autifuilr  fUtvirjtfl  uitii  ti;ruii-H.  lb- 
I,"  Ik  aiMs  "thin  rir«ian  ilnth^  •••iv#  p-'! 
utrr  %\m»i-  «hi-n>  th*-  ;:n«'st>  iMalki«l.  h.i\ni^ 

•ntiratf  i»-|in-v  ntation^  of  unini.ilft  «-iii- 
.  (Ml  tlM*n.  " 

alivlufiian*  «rrf  vi-ry  <«kil]ful  in  u (living 
dlTrrm  riili«r«  ;  «*■  hm  )  nf  "  .i  ^ii^-lly  lLih\  - 
rwnt"  a*  lunK  a^<i  ai  th^-  ttiiH*  nf  .Iifthuii* 
I.  a*  aniuDg  thf  «|HMln  nf  Ai.  Thi-  lLil'>- 
r|«-ta  ha*!  ri-i>n'M-ntati«in%  ••(  hnin.iit  tih;-:i*  <« 
waat^  ■iiiiiial«,  kill  ii  a«  «iii^i-«i  \>u\\%  nitli 
nadta  iTiffin**  an<l  •lMk'"ii^  Thi-M-  Hni- 
I  amori;;  thi*  l:ixuri<-«  of  )h)i<i^ih.iIuo.     *Ui 

of  4*^rii«  «a«  kprt-.t'l  .i  jiiirpi*-   lki)i\|iiniin 
aiii«t)M*r  ■•i\«f>l    thi-   \-A    ulifft'iiti   lii^ 

l^laml.      Tht  w  i.iriii-l^  \k*T>-  <  \|N>ilt>il   in 

MP  «|uaiititi«-%  til  (ft .iifl   l:>>nit>.      Hi'- 

is  Puni|«'ii  mh*tw  that  thiV  win*  ii«m<«|  m 
ia  tbr  tinir>  *»(  Ini)*  rial  ]{(iiiif. 
'Sudarr  Wilkin**"n  pvf-s  .in  <&•  <  titint  nf  niii- 
ii  l^-|iti«n  niunulif  inr*-.  "it  ii  nnflr 
,  rlocLa  «if  th«*  |ir>-«ht  «l.iy.  mith  H(H»ltii 
M  llBTB  atrinic*-  In  th»  •  t-nt'-r  i«  th>'  tiic- 
Hijr  ta  vliit*',  with  a  i*tm^-  ul->\i.  th-  hii-m- 
fa   'rhlM,*  U|«in  a  >;r«<*  n  crouini.   mtitiiiil 

■  borifT  ri»ni|"ai-<l  of  r*«l  hikI  him-  hiM'>." 
Bvatifma  •■*ini*  tiiH*  ^i^ittifiiH  nf  Hi.rk<«l 
tfMi  lllira.  hiiv  III  thi-  Turin  Mn-xuni.  in 
V  liam  thrmiUof  thrat-ft  h^v*  Ut-n  |ii  L«<I 
■latml  «(»rfttnl  wwf<ii  mi  thf  w»ip.      TIii-m 

■a  of  ta|ir*tri -«*-aviiif;,  anil  rr<^iiil>h'  t}i<- 

of  I'rrua  «n'l  Tnik*y.     'lli**  tufMotiy 

b    «««>lru   thn-ail*   H-mrfl  uli   thr  itiiii|;%  uf 


tht*  «'ar|i  hy  ni««nt  of  Muall  hh'attlr.iu«4lli*a.  The 
I'tTiian  oarjirt  in  Utrmntl  hy  knotting  into  thi*  warp 
tuit  HfttT  tnft  of  autflrii  vuni,  owrrarh  mw  of  whirn 
,  a  uiHif-Kliot  is  {NttMttl,  tht>  tiiip'm  Mim  hrre  eni- 
iih»y<il  inst«*a4  of  tht*  hliuttlf-nttillcs,  tin  thi*  fa)»rir 
In  I  if  a  rnai^T  «lfMriiition.  Surli  rariiftii  an*  fomieil 
in  hMmto  of  xrry  hiin|>l«*  t-on*«tnii-tion;  the  war|»> 
thitM(i«»  an-  arniii>;i*<l  in  (nmllfl  orjrr,  whfthiT  tij»> 
ri^'ht  iir  huri/oiital.  ami  thr  fahrii-  ami  {mttfrn  are 
|ir<Mlni-til  I'V  mlnnil  thn-aiU,  h.iml-wMiii^ht  u|M»n 
th'-  w  .mi.  Thin  may  In-  tl«*Mj;iuti'«l  t]it>  hamr-wrou^ht 
iir  iiifilli-wiirk  nH-thijil,  whit  h  only  niaki-H  onrhtitrh 
or  I<Mi|i  lit  a  tiiii*',  in  riintni<li>tiiii-titin  to  the  inarhiiK*- 
w  pMi^ht  ]iriM  t-Mi,  thi-  n'fiult  of  UH-^hanical  Mii|iiiam'<*>t, 
aht-rt-hv  a  th«iUHan<I  Mitt'lii'N  arr  4'(ft*i-trtl  at  ulit-t*. 
llfriiii  lii-n  thi-  i-sM-iitial  tlitTiTi-mv  iM-twerii  tht-  an- 
rii-nt  anil  nioih-ni,  the  Hiinple  ami  roniplex,  rariiet- 
muiiufartun'. 

In  iN-r^ia  tin-re  nn*  entin*  triltea  ami  faiiiiliea 
uhirM*  only  iM-ru|Mtion  ii  that  4if  i-ariH-t-wt-urin^. 
Thi'M-  iliH|Miv  of  th'-ir  ]»nHlnt-tionM  at  tlif  Im/am  tu 
native  nim-hants  «ho  n-inove  tlimi  to  Smyrna  or 
rnnttaiitinople.    \ihtn*   they    meet    with    Knio|N'aii 

tinri-hH.<M'ns  The  tr.i<le  in  real  Persian  ear|M*t*«  i«, 
tiiwever,  vt-ry  liniitttl,  owin^  to  th«-ir  amall  M/e. 
Tli*'y  are  M'liloin  l.ii^i-r  th.in  lii*<irthrii^%  hmK  aihI 
n.irniw.  Kelttil  «ni|iets  or  nunnml\  are  al<Mi  iiiatle 
in  iVmia,  hut  an-  iiut  rtin*>iilerei|  wotth  ex|M»rtin>!. 
One  s|N'i  iiiicii  of  i.ir|N*t  from  IVnUa  had  tnfta  uf 
won»t«'«l  inoi-rti-il  in  n  f*  It  Uok. 

t'iiriN-ti  art-  maiiuf.i-  tun-il  in  iiiany  of  the  jiiorinre^ 
of  AMati<'  Turki-y.  In  iiom-  of  the^:  |i|at**-N,  how. 
•  \t-r.  ilorji  nny  lar^;*-  nianutiiitory  exi.-«t  :  the  ear|N-in 
all-  the  Work  of  f.tniiIit-%  ainl  hoiiM-IioMH.  Tliey  are 
wovi-n  in  otie  jiifve,  ainl  there  i^  tht^  ntitahle  {tei'D* 
liatiiy  in  thi-ir  inannfiiitun-.  that  thr  Mime  ]uittern 
i<»  nt-vi-r  a;;uiii  ^xai  tly  rv|inHlui-e«|  ;  no  two  i-ariH*t4 
4iT*-  ipiiii-  alike.  The  luttenis  an*  vi-r\'  n-markaiile, 
anil  tlit-ir  firi^in  i<»  iinkiiown  i-Vfii  to  Muvtiilmani. 
Thi-  Tuikiy  tariw-t  iMtti-ni  re|in"M-nt*  inlaid  iewel«>«i 
«i«rk.  whi'h  an-oiiU  with  hia»t»-in  tulei  uf  jeweb 
anil  iliamoti'U. 

In  HntiOi  India  tin-  earfiet  manufaiturv  in  e«rrie«l 
on  <-\t*-ii«i\'ly  At  lU-nareM  anil  Mitir^htilalMid 
an*  pii>lni  i-«l  vflv«-t  »;iq-*-t*  with  >!»M  ejnhri»idi-rv. 
A  \iry  rlal-irate  car^w-t  "-lit  from  <a-hiiH-re  ti»  the 
I.^*imIoii  I  xhil'itioii  l-y  Maharajah  itooUh  >iiii;h  waa 
I  •>iiipi«<-d  riitirt-ly  oi  '^iIk,  nihI  e\i  it*'<l  fin^-at  ad- 
iitiration  In  evt-ty  Npiart*  foot  of  thin  •  ar|iet,  Wij 
an-  llifoniH-<l,  time  w»r»-  at  lia«»t  Iti.lMKI  tie*  or 
kii'itt.      >ilk    rliihliijilfriil     hiN»kah    i-ar|wtH,    mttoli 

<  .ii|*t4,  OI  ^  I /rii  !<;«■#<,  piiiitt-d  <otton  raiiM-t%  |irint«tl 
tl'Mifi  h'th.  wooli-n  lariM-to,  an-  tiiailr  in  dill'i-ii-nt  dis- 
til't<>  of  Iffitioh  Iifiia.  (»f  lal»-  >f-.iM.  liiifii  War|i 
hat  iM^n  intPMlncfii  in*>tiail  <*f  lottini.  and  the 
fahri'-  ti  thi'n-liy  nun  h  ini|ir<iVfil.  Tin- •li-'«if;nH  of 
th>-  liflian  tariHth  have  nmre  n-^'ulaiity  than  thoM 
of  Turkey,  and  thf  mlorH  an*  nio^tly  a  arm  ntf^a* 
tivi-n.  iiilivr*ni<<l  with  hrilliaiit  hin*  intt-roi«r^il. 

('ai|M-tit  wi-re  intriNliirni  into  Kn^jUnd  at  th**  time 
of  th<-  <'nivi«hH. 

In  till*  tini>-«  of  Kdwaid  VI.  an>l  Kti/aU-th  of 
Kn^rland  th«-  Hiniis  ut  |i.ilaii«i  wrre  ntn-wn  r/«ji/y  with 
rnnhi-^  Thin  fri''|Uiiit  i-haiit;f  of  ninh«*i»  wa*  lun- 
>i<it  I><1  to  U-toki  II  an  I'tli-miiiai'V  whii  h  au)^ri-«l  liiit 
(NMiily  for  tliefetahilit\  of  the  d^naoty  and  the  niltnK 
l.iniiiti-4. 

Tin*  walU  wi-re  hiini;  with  tn|i«-^try  and  ilotha 
)oii)f  l**forr  th«-  ili"ir*i  wt-Ti-  I  ar)a-ti-d.      In   IIam|ito|i 

<  ourt  Tala*!-,  Iniilt  i>\  <  anlinal  \Viil<M-y,  th**  U'au- 
titul  ll'N.r^  an-  \it    liiii-  aii<l  thr  waiU  itiM-ntl  with 

tljrt-HttW 

In  th*  Middli-  A^i-n  4ar(>-in  wi-n-  u<m-<|  lirfure  the 
high  altar  and  in  n-rtain  {Mitn  of  the  i|ia|»tcr. 
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CARPENTBY. 


Barge-couple. 

Base. 

Batten. 

Bay. 

Bead. 

Ik»ul  and  butt  wo/k. 

Bead  and  quirk. 

Bead,  butt,  and  square 

work. 
Beaking-joint. 
Beam. 
Bearer. 
Bench-vise. 
Bent. 
Bevel. 
Binder. 
Binding-joist. 
Binding-rafter. 
Bird's-mouth. 
Blind. 
Blocking. 
Bolectiou. 
Bolster. 
Box- frame. 
Box -girder. 
Boxing. 
Brace. 
Bracket. 
Breast-summer. 
Bridge-board. 
Bridging-joist. 
Bridging-piece. 
Brob. 
Brog. 

Brow-post. 
Built-Deam. 
Built-rib. 
Butment-checks. 
Button. 
Ca^c. 
Caisson. 
Camber-beam. 
Camp-ceiling. 
Cantilever. 
Carcass. 
Carcass-roofing. 
Carpenter's  clamp. 
Carpenter's  square. 
Carpenter's  tools. 
Carriage. 
Carriage-piece. 
Cartouch. 
Case-bav. 
Casemate. 
Ca2>ement. 
Cavetto. 
Ceiling. 
Ceiling-joist. 
Chain -timber. 
Chalk-line. 
Chantlate. 
Chevron-molding. 
Clamp. 
Clamp-screw. 
Clapboanl. 
CUiwliiig. 
Clear-stuff. 
Coak. 

Cocket-centering. 
Cocking. 
Cockle-stairs, 
Coffer. 
Collar-beain. 
Compass-window. 


Corbel, 

Cornice. 

Couples. 

Coved-ceiling. 

Cradle. 

Crenelated  molding. 

Cribbing. 

CVipple-timbers. 

Cross-beam. 

Crown-jMJst. 

Culver- tail. 

Curb-beam. 

Curb-plate. 

Curb-roof. 

Curtail -step. 

Current. 

Cushion-rafter. 

Dado. 

Dais. 

Deadening. 

Deal. 

Dental  cut. 

Diiigonal. 

Dimension -lumber. 

Dished-out. 

Dog-leg  stairs. 

Dome. 

Door. 

Door-case. 

Door-step. 

Door-stnp. 

Dorman-tree. 

Dormer. 

Dovetail. 

Dragon-beam. 

Draw-bore. 

Dwarf-rafter. 

Eave. 

£ave-board. 

Eave-trough. 

Estrade. 

False  rail. 

False  roof. 

Faying  out. 

Feather-edged. 

Femerell. 

Fender-beam. 

Filling-in  pieces. 

Fishing. 

Flap. 

Flight. 

Flitch. 

Floor. 

Floor-clamp. 

Fox-tail  wedging. 

Frame. 

Franking. 

French -roof. 

French-window. 

Fret -work. 

Fuor. 

Furring. 

Gable. 

Gage. 

Gam. 

Gambrel-roof. 

Garret. 

Geometric  staircase. 

Girder. 

Grafting. 

Ground -plate. 

Grounds. 

Ground-sill. 

Gutter. 


Half  timbered. 

Halving. 

Hammer  beam-roof. 

Hund-rail. 

Hatchet. 

Heading-course. 

Heading-joint. 

Heel-post. 

Herring-bone. 

High  roof. 

Hip. 

Hip-knob. 

Hip-rafter. 

Hip-roof. 

Hoarding. 

Hollow  newel. 

Housing. 

I  m  pages. 

Inter-ties. 

Interli^eum. 

Jack -timber. 

Jalousie. 

Jamb. 

Jib-door. 

Joggle-post. 

Joist. 

Jut-window. 

Key. 

King-post. 

King- truss. 

Knee. 

Ladder. 

I^Agging. 

Laminated-rib. 

I^anding. 

Lath. 

I^thing-clamp. 

Lattice. 

Leaf. 

Lean-to. 

Ledge. 

Letlger. 

Level. 

Line- winder. 

Lining. 

Lintel. 

Listing. 

Luffer  (Louvre), 

Lumber. 

Main -couple. 

Mallet. 

Mansard-roof. 

Match- boanling. 

Mitered  border. 

Molding. 

Mopl)oard. 

Mortise. 

M-roof. 

Mudsill. 

Muntin. 

NtHHlle-beam. 

Newel. 

Nogging. 

Norma. 

Nosing. 

Notch-lK)ard. 

Notching. 

Pale. 

Panel. 

Partition. 

Pitch. 

Pitching-piece. 

Plane. 

Plugging. 


Plumb. 

Plummet. 

Pole-pUte. 

Post. 

Prick-pout. 

Principal. 

PuKging. 

Punch. 

Puncheon. 

Purlin. 

Quarters. 

Queen-post. 

Quirk. 

Rabbet 

Rafter. 

Raising- plate. 

Ramp. 

Reason-piece. 

Reglet. 

Relish. 

Reveal. 

Riser. 

Roll  and  fillet. 

Roof. 

Rule. 

Run. 

Sarking. 

Sash. 

Sash-frame. 

Scaffold. 

Scaffold-bracket 

Scantling. 

Scarf. 

Scraper. 

Scribe. 

Severy. 

Shaker. 

Shutter. 

Shntting-poat 

Shear-legs. 

Side-plane. 

Shingle. 

Shook. 

Shooting-board. 

Shore. 

Side-plane. 

Sill. 

Sinking. 

Skirting. 

Skylight 

SUb. 

Sleeper. 

SoiBt 

Sound  boarding. 

Span-roof. 

Splice. 

Spring-boun. 

Sta^ng. 

Staircaae. 

Stair. 

Standard. 

Sticking. 

Stile. 

Stirrup. 

Stock. 

Story-poat 

Storj'-rod. 

Straining-beam. 

Straintug-aill. 

Strap. 

Strikins-plate. 

String-boanL 

Stringer. 

Strut. 
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CARPET. 


Trenail. 

Trestle. 

Trimmer, 
ceiling.  Truncated  roof. 

Truss. 
1.  Trussed  roof. 

Turnpike-staircase. 

Tusk. 

Upright. 

Venetians. 

Veranda. 

Wainscot, 

Wall-plate. 
t.  Wane. 

Wash-board, 
penter's    and  Weather-boarding  clamp, 
(see    Wood-  Weather-boarding  gage, 
f  Tools)  Weather-strip. 

Well -staircase. 

Wind-beam. 

Window. 

A  cloth  or  rug  to  cover  a  floor. 
>f  rues  is  of  great  anti(juity  in  Egypt,  In- 
na ;  later,  those  of  Peraia  and  Turkey  have 
DOPe  celebrated.  They  were  anciently 
I  the  ground  or  floor,  in  the  tents  or  in 
and  in  the  Orient  are  still  small,  used  for 
(clining  upon,  or  beneath  the  couches ;  as 
31  carpets,  mentioned  by  a  Grecian  poet, — 
le  ivory  feet  of  purple-cushioned  couches. " 

I  Mndit  OB  dates  across  the  billows, 
han,  carpets  rich,  and  well-stufTed  pillows." 
Hkuopfcs,  quoted  by  Atheiueus  (a.  d.  220). 

ipper  of  Iphicrates,  pur])le  cai-pets  were 

le  floor  ;  and  at  the  magnificent  banquet 

Philadelphus,  an   account  of  which   is 

llixenus  of  Rhodes,  we  learn  that  under- 

>lden  couches  **  were  strewed  purple  car- 

Snest  wool,  with  the  carpet  pattern  on 

and  there  were  handsomely  embroidered 

beautifully  elaborated  with  figures.     Be- 

he  adds,   **thin  Persian  cloths  covered 

;p  space  where  the  guests  walked,  having 

»:urate   representations  of  animals  em- 

n  them." 

^lonians  were  very  skillful  in  weaving 
rers  colors  ;  we  read  of  "a  goodly  Baby- 
ent"  as  long  ago  as  the  time  of  Joshua, 
IS  among  the  spoils  of  Ai.  The  Baby- 
its  had  reoresentations  of  human  figures 
ite  animals,  such  as  winged  bulls  with 
ds,  griffins  and  dragons.  These  were 
mong  the  luxuries  of  lleliogabalus.  On 
Cynis  was  spread  a  purple  Babylonian 
another  covered  the  bed  whereon  his 
laced.  These  carpets  were  exported  in 
J  quantities  to  Greece  and  Rome.  Re- 
Pompeii  show  that  they  were  used  in 
the  time  of  Imperial  Rome, 
■dner  Wilkinson  gives  an  account  of  one 
>f  Egyptian  manufacture.  **lt  is  made 
cloths  of  the  present  day,  with  w^oolen 
linen  strings.  In  the  center  is  the  fig- 
in  white,  with  a  goose  above,  the  hiero- 
*  child,*  upon  a  green  ground,  around 
•order  composed  of  red  and  blue  lines." 
!ntions  some  fine  specimens  of  worked 
n  linen,  now  in  the  Turin  Mustmm,  in 
inen  threads  of  the  weft  have  l)een  picked 
•red  worsted  sewed  on  the  warp.  These 
38  of  tapestry -weaving,  and  resemble  the 
k  of  Persia  and  Turkey.  The  tapestry 
voolen  threads  sewed  on  tlie  strings  of 


the  warp  by  means  of  small  shuttle- needles.  The 
Persian  carpet  is  formed  by  knotting  into  the  warp 
tuft  after  tuft  of  woolen  yam,  over  each  row  of  which 
a  woof-shot  is  passed,  the  fingers  being  here  em- 
ployed instead  of  the  shuttle-needles,  as  the  fabric 
IS  of  a  coarser  description.  Such  carpets  are  formed 
in  looms  of  very  simple  constniction ;  the  warp- 
threads  are  arranged  in  parallel  order,  whether  up- 
right or  horizontal,  and  the  fabric  and  pattern  are 
produced  by  colored  threads,  hand-wrought  upon 
the  waip.  This  may  be  designated  the  hand- wrought 
or  needlework  method,  which  only  makes  one  stitch 
or  loop  at  a  time,  in  contradistinction  to  the  machine- 
wrought  process,  the  i*esult  of  mechanical  appliances, 
whereby  a  thousand  stitches  are  effected  at  once. 
Herein  lies  the  essential  difl*erence  between  the  an- 
cient and  modern,  the  simple  and  complex,  carpet- 
manufacture. 

In  Persia  there  are  entire  tribes  and  families 
whose  only  occupation  is  that  of  cari)et-weaving. 
These  dispose  of  their  productions  at  tne  bazars  to 
native  merchants,  who  remove  them  to  Smyrna  or 
Constantinople,  where  they  meet  with  Eurepeau 
purchasers.  The  trade  in  real  Persian  carpets  is, 
nowever,  very  limited,  owing  to  their  small  size. 
They  are  seldom  larger  than  nearth-rugs,  long  and 
narrow.  Felted  car[>ets,  or  nurmuds,  are  also  made 
in  Persia,  but  are  not  considered  worth  exporting. 
One  specimen  of  carpet  from  Persia  had  tufts  of 
worsted  inserted  in  a  felt  back. 

Carpets  are  manufactured  in  many  of  the  provinces 
of  Asiatic  Turkey.  In  none  of  these  pla<ie.s  how- 
ever, does  any  large  manufactory  exist ;  the  carpets 
are  the  work  of  families  and  households.  They  are 
woven  in  one  piece,  and  there  is  this  notable  pecu- 
liarity in  their  manufacture,  that  the  same  pattern 
is  never  again  exactly  reproduced  ;  no  two  carpets 
are  quite  alike.  The  patterns  are  very  remarkable, 
and  their  origin  is  unknown  even  to  Mussulmans. 
The  Turkey  carpet  pattern  represents  inlaid  jeweled 
work,  which  accords  with  Eastern  tales  of  jewels 
and  diamonds. 

In  British  India  the  carpet  manufacture  is  carried 
on  extensivel3^  At  Benares  and  Moorshedabad 
are  produced  velvet  carpets  with  gold  embroidery. 
A  very  elaborate  carpet  sent  from  Cashmere  to  the 
London  exhibition  by  Maharajah  Goolah  Singh  was 
composed  entirely  of  silk,  and  excited  great  ad- 
miration. In  every  square  foot  of  this  carpet,  we 
are  informed,  there  were  at  least  10,000  ties  or 
knots.  Silk  embroidered  hookah  carpets,  cutton 
carpets,  or  salimnjeeSf  printed  cotton  carpets,  printed 
floorcloth,  woolen  carpets,  are  made  in  aifferent  dis- 
tricts of  British  India.  Of  late  years,  linen  warp 
has  been  introduced  instead  of  cotton,  and  the 
fabric  is  thereby  much  improved.  The  designs  of 
the  Indian  carpets  have  more  regularity  than  those 
of  Turkey,  and  the  colors  are  mostly  warm  nega- 
tives, enlivened  with  brilliant  hues  interspersed. 

Carpets  were  introduced  into  England  at  the  time 
of  the  Crusades. 

In  the  times  of  Edward  VI.  and  Elizabeth  of 
England  the  floors  of  palaces  were  strewn  daiiy  with 
rushes.  This  frequent  change  of  rushes  was  con- 
sidered to  betoken  an  efTeminacy  which  augured  but 
poorly  for  the  stability  of  the  dynasty  and  the  ruling 
families. 

The  walls  were  hung  with  tapestry  and  cloths 
long  before  the  floors  were  carpeted.  In  Hampton 
Court  Palace,  built  by  Cardinal  Wolsey,  the  bneau- 
tiful  floors  are  yet  bare  and  the  walls  covered  with 
tai)estiy. 

In  the  Middle  Ages  cari)ets  were  used  before  the 
high  altar  and  in  certain  ptuls  of  the  chapter. 
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Bedsiiti*  rnrprU  »te  noticed  in  1801,  and  carpet* 
tor  the  roynl  throneit  in  the  Kftwnth  century. 

Turkey  carpets  berore  tiic  communion -talile  were 
nied  in  the  reigns  of  Edwanl  VI.,  Elizabeth,  and 
the  Stuarts. 

The  manufacture  of  carpets  was  introduced  into 
France  from  Persia,  in  the  reign  of  Henry  IV.,  about 
moo  ;  a  nianufactory  being  cstublislied  at  Chaillat, 

Workmen  from  France  introduced  rarpet'inaking 
into  Etiglaiid  about  17S0.  A  cariiet- factory  was 
wtablisheil  at  Axminster,  1755,  the  year  of  tlie 
Lisbon  earthquake. 

There  are  several  chararterislie  procesMi  in  the 
mauufai^ture  of  cariiets. 

1.  The  web  is  fonnni  of  avrarpandweftof  flax,  and 
the  wool  or  worHted  is  inserted  in  tufis  which  are 
twisted  aroiniJ  each  of  tlie  irar|>-thrca<ls,  the  color 
of  the  tuft  being  Jetennined  by  its  jiosition  in  the 
pattern.  The  tufts  are  locked  in  position  by  a  shout 
of  the  weft,  the  crossing  of  thi-  warp,  and  the  beat- 
ing of  the  battvn  or  hitlie.  The  Persian,  Turkey, 
and  AjnitirtnIrT  caqiets  are  thus  formed. 

2.  The  web  is  fomieU  of  a  waqi  and  weft,  as  stated 
above,  and  the  coloreil  wonted  yams  are  laid  along 
with  the  linen  irar]>.  aud  drawn  into  loops  which 
project  above  the  surface.  Each  yarn  ihuhcs  through 
an  eyelet  which  delriids  from  a  cord,  whereby  it  is 
drawn  up  to  form  a  loop  at  the  jtoint  where  iU  color 
is  re<|uired.  This  ia  the  Boilij-HrttaaeU  enrpet. 
Tbeip  are  nsually  27  inches  wide,  with  two  threads 
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Scoti'h  car[>et.  Two-ply  carpet. 

Taiieatry  carpet.  Ve1ret-]iile  carpet. 

Tliree.ply  carpet,  VenctiaD  carpet 

Triple-mgrein  carpet.  Wilton  carpet. 

Turkey  carjieU 

Car'pet-bu  Tmaa.  Tlie  iron  fiMne  sliicb 
distends  the  cloth  covering  of  a  travrling-lat  ur 
aatcliel.     The  two  jaws  an  pivoted  to  tlie  liingc-rul 


of  linen  for  the  shoot, 
low  the  worsted. 

When  the  looia  thus  made  are  o 
to  fonn  a  na]>,  the  carpet  Is  known 
a  pile  or  Ifiltou  ttir/Kt. 

3.  Tapestry  IlnissclsdiHcrs  froro  reg- 
ular or  liody  Hruawlsin  being- 

a  common  liwui  and  printed  in  1 

4.  Ta|iestry  velvet  or  patent  velvi 
difiem  only  from  tapestry  in  being  cut 
like  Wilton. 

5.  The  i-arjH't  iflformedby  anamplili' 
cationofthennliuaryweaviug.proccssrs; 
two  or  three  webs  being  woven  nt  tlie 
some  lime,  the  warps  being  intercliange- 
ableaud  being  hroughl  to  the  surface  ac- 
cording ti>  the  colorre<|uired,  and  form- 
ing two-ply  eaniet  or  three-ply  carpet, 
rr»|)eetively.  Ttie  earjiet  is  woven  by  a 
jfjfHrt-tntrjt  or  onlinary  loom, with  some 
prculiaritien,  such  as  tlie  exisuure  of  tlie 
weft  {I»ffntU\  the  wnrp  (Kewdci.i),  or 
a  iweulUr  weft  (Oitnilir). 

6.  Tlie  car|iet  is  furnicd  of  a  bodv  of 
fibf ra  felti-d  togi'lher  with  a^abric  w)th- 


ia  generally  printed,  and  forms  Ariigijel. 


and  the  other  be- 


CbrTHl-Bv  fv— M. 


Car'pc 


7.  Thecahwtisw 

ards j'rinteJ. 

8.  The  carjiet  is  ■ 


Brussels  caqiet. 
OnieiitPil-liuck  ca 
Chen  il  In  ('nr|H>t. 
Daniaak  carjiet. 
Ilrugget. 
Felt  cariiet. 


.-niented  to  a  backing- fabric     Sei 

■s  of  carpets  see  the  following  :  — 

Ingrain  cJirpi't. 
Kidilermiiivter  caqiet. 
I'etsiau  curjwt. 

rrintvd  caqiet. 

Kagmi^t. 

Rug. 


I  is  wound  on  the  roller  B,  ^ameA  over  an  ineliwd 
bed  formed  of  *  steani-eoil  n  O,  and  nilii«tei)  Is 

I  the  actiou  of  the  beaten  H  H,  which  are  tripptd  br 
the  tappets  H  H  on  the  wheel  F.  The  carart  is 
stretched  on  the  roUen  e  c,  thenci:  pwn  onder  a, 
is  ex[io)«d  to  a  revolving  bnisb-cyUDder^,  and  is  It- 
wound  on  till'  roller  ff. 
Cv'pQb-olcuiliiK  Uft-cdiliitt'. 


'.,  ntfsing  on  its  way  tbe  Tmrim*  eMl- 
Thrse  are  the  conla  B,  which  wh^  il 
on  the  outside;  the  canes  >,  which  whip  it  OM  Iht 
inside  ;  a  succession  of  revolving  lmnliia_  wUA 
sweep  it,  and  a  revolving  fan,  which  b'  '^~ 

dust.     (Fig.  1124.) 


CARPET-FASTENEB. 


CAnPET-SWEEPEH. 


A  Bcrew-knob  nnd  screw- 
•ocket  inserted  in  the 
floor  with  the  carjiet  be- 
tween thorn. 

Cmi'peirilnlnt^     A 
nutteriu  fur  placing  be- 
neath  a  cnrpet,  to  jncreiue 
ts  elasticity  and  decrease 
.    he    weHr       It    usual ly 
I  consists  of  A  thickness  of 
I  felt  between  two  layers 
of  paper,  but  there   are 
ni>}M-F)uHiur  many  kinds     In  the  ma- 

chine   represented,    the 
M  material  from  the  roller  b  is  formed  into  a 
B  by  the  cariimg  cylinder  C,  and  coUucts 


Carpil-LinlHt  Maihlnt. 


with  an  intervening  thickness  of  felt  shown  as  com- 
ing over  the  roller  B'.  From  the  smoothinK-plate 
the  fabric  passes  throngh  a  aerips  of  sewing- machines. 


Car'pet-rmg  Iioop'er.  A  itabbing-tool  with  a 
large  eye,  to  carry  one  end  of  a  carpet-strip  through 
the  end  of  the  strip  preceding,  when  one  is  looped 
over  the  other,  to  save  the  trouble  of  sewing. 

C«r'p«t-Btretob  ar.  A  toggle-jointed  frame  to 
stretch  carpets  on  floors  preliminary  to  tacking  down. 

ng.  luo. 


The  serrated  bar  at  one  end  of  the  jointed  stalT  en- 
carpet,  and  the  point  at  the  other  end 
extendsthroughto  the  floor.  A  ratchet- 
bar  is  pivotea  to  one  leg,  and,  passing 
tlirough  a  staple  upon  the  nther,  engages 
one  side  thereof,  to  keep  the  legs  apreiul. 
Fig.  1181. 


tba  gaute  at  a  hat  on  the  gauie-covered  cylinder  d  -. 
a  doffer  takes  it  from  this  cylinder  ;  it  is  cauglit  be- 
tween the  thickneaaea  and  pressed  beneath  the  roller  o. 
The  lower  aheet  of  pawr  is  the  wider,  and  is  gumuted 
M  one  surface  by  the  guni-roUer  A;  the  edges  of 
th*  wid«  wtrip  ara  bent  over  the  narrow  one  and 
•tack  fast     The  Cahiic  is  delivei'ed  into  the  box  «. 


broom  for  sweeping  carpets  and  collecting  the  dust 
and  diit  in  travs.  The  bnisli-sbart  is  rotated  by  ■ 
comigated  pulley  driven  by  contact  with  the  rabDcr 
periphery  of  cue  of  the  sustaining  wheel*. 


Or-qualse'.  {Gltua.)  The  annealinit  nn-h  of  f 
tUi'  )iluli--gtBsi  innaufacture,  lieal«d  by  a  Hiviilace  - 
callnl  1  tiaar. 

Car^ag'U-tar.  {Riilimy.)  A  device  for  keep' 
itif{  nociiiiiit  of  all  pi-r»oiia  ciitiTiiig  a  car,  so  a»  lo 
fomi  »  chwk  uii  tliu  R^vriiit  of  fiii'e  liy  Ihe  couduclor. 
It  luLs  various  fornix,  nmie  uf  whii:h  are  in  muvli 
favor. 

1.  A  turnstile  at  tliv  entering  ai<le  of  a  platfonn, 
the  rovniutians  lii'iiig  ttanBiiiilli.-il  by  a  train  of  gear- 
ing to  an  indicator. 

2.  A  Kiiuilar  train  actuated  by  the  opening  of  the 

3.  A  train  actuated  hy  the  pressure  of  the  fool  on 
ft  step  at  the  mounting  and  enteriug  side  of  the 
platfonn. 

Car-ie-pl«o'er.  {Itailmag.)  An  instrument  or 
means  for  restoring  to  the  rails  a  car  whieh  has  run 
otT  the  track. 

This  o]«ralion  is  frequently  accomplished  by  the 
jack-si:r«w,  aideil  by  such  things  ns  handspikes  and 
timbers  nhieh  may  be  eonvenieut.  A  full  assort- 
mrnt  belongs  to  tliu  appendagfa  of  a  "wrecking"  car, 
whose  use  M  to  remove  oUitructions  on  tlie  track, 
replace  cars,  and  lift  the  tlihi-ia  of  an  accident  on  to 
the  iilatfunn-cars,  which  bear  them  to  the  shop  for 
rc|iiurs  ur  f»r  use  as  mati-rial. 

A  number  of  devices  liave  been  patented  for  the 
pur]>ose  of  enabling  u  car  to  ascend  to  its  iiosition  on 
the  rails  when  drawn  or  driven  by  the  locomotive. 
The  g«n«ral  feature  iu  which  these  agree  coiuistii  of 
1%  lUS. 


sages,  were  indebtid  to  Ihe  iaud 
of  the  Xilo  for  their  eminence  in  xience  and  Ms. 
It  is  also  r|uile  evident  that  they  improvnl  vjatt 
their  instructon  in  both. 

The  natives  of  China  and  India  uwd  cart*  (mr* 
an  rarlv  date,  which  cannot  now  tie  dclenniup!  ' 
the  mojem  Indian  cart  i*  a  gomi  dml  like  itt  pfp>  — 
cessor.  So  clumsy  are  they  that  the  laianquia  i^ 
likely  to  maintain  ita  hold  for  a  vhlle  >vl. 

The  wandering  Scythians  from  time  iminnnndiK 
coveivd  their  wagons  with  felt  and  with  InlWi. 
(SecCAilT;  WaooX.)  Albeiueus,  in  Ihr  Ijt>p*'jf 
;iAmO,  refers  to  "Polemo,  in  his  tn'aliie  un  llr 
ujiAcr-earringc  mentioned  by  Xenophon." 

The  bamaxa  (*anui  aic6«.  of  two  aitrs)  tms  fooi- 
vrhi^led  covered  wagon  of  I'ersia  and  (irrore,  iiniilsi 
to  the  carpcutum  of  the  Itoniani.  The  body  of 
Alexander  was  transported  in  a  kamiuat. 

Tlic  Romans  hod  vehicles  with  one  whreU  ailapted 
to  be  drawn  by  slaves,  and  also  had  two  and  foar 
wheeled  vehicles.  They  also  had  carriages  adapltd 
for  two,  three,  and  four  horara. 

The  use  uf  pleasure -carriages  in  the  rity  of  Bmoe 
was  forbidilen  during  the  reiiublic 

Carta  disiiosed   as   a   circumvalUtion 


and    camp   fortiticstions    of   msay 
jnity,  — the  Scythians,  Cimbti.  Hrl- 


idae  up  to  the  othe 
wheel  towards  the  bridge-piece. 

Car-riago.  1.  A  wheeled  vehicle  especially  for 
the  conveyance  of  passengers.  The  vehicles  of  the 
nomads  of  Asia  were  carts  and  wagons,  two  and  four 
wlieelwl,  in  ancient  limes.  (See  Caut  ;  Waoos.) 
The  war-vehicle  of  the  ancients  is  considered  under 


The  va^aa  sent  by  Joseph  from  E^^'pt  to  Canaan, 
to  fetch  his  fsther,  were  no  doubt  ji/i'iH/ra ;  that  is, 
carts  drawn  by  jokes  of  oxen.  Horw-s  were  not 
useil  for  draft,  except  in  chariots,  and  tile  vehicles 
of  Egypt  were  two-wheeled.  This  form  of  carriage 
is  known  to  have  been  in  use  as  long  ago  as  SDOO 
n.  r.,  and  its  origin  is  lost  in  the  obsrurilv  of  tlie 
remote  inst.  The  Greek  tradition  that  wheelerl 
vehicles  were  invented  hy  Erectorius,  the  fourth  king 
of  Athens  about  1  iOO  li.  c,  is  due  to  Ihe  vanity  of  a 
nation  who  considereil  themselves  nc  filua  ultra,  in 
willful  forgetfalues*  of  their  great  instructor,  Egypt, 


nations  of  antiquity, 

vetii,  Goths,  Gauls,  Britons,  etc.     The  ni 
the  Celtic,  appearing  with   its   Latin 
as  eama  or  carra. 

Such  a  fortification  waa  known  to  the  Itomaos  as 
a  carratjn. 

The  Komiui  arteita,  of  which  mention  ia  made  ia 
the  Twelve  Tables,  was  a  covered  carriage  osed  h; 
the  siuk  and  infirm. 

The  earpfulum,  seen  on  antique  coins,  was  a  lw» 
wheeled  car  with  an  archeil  covering 

The  caTruca,  mentioned  by  Pliny,  had  four  whe«k 
and  was  (rargeously  trinmied.     No  springs. 

When  Itome  fell,  carriages  and  that  prmliar  torn 
of  luxury  fell  into  disuse,  and  cveDlnally  into  & 

Sniilh's  "  Dictionary  of  Grwk  and  Roman  Aa- 
liquities"  will  enable  the  student  to  pursue  tbi 
nuilter.  See  in  that  work,  in  aildition  to  the  abore, 
Pilcnlitm,  lihida,  Cisium,  Corinut,  Em^ttm,  Cuma, 
Plaustnim,  Sarnicum,  Pelerritiini. 

Down  to  the  sixteenth  century,  kings.  popM, 
ministers,  and  nktgistralcs  made  their  profcretan  aal 
journeys  on  the  backa  of  animala.  During  tbt 
,  lifteenlli  and  rixteenth  centuries  covered  caTriagH 
were  used  by  women  of  rank,  but  it  wai  coiiaidend 
disgraceful  efTeniinacy  for  men  to  use  them.  Ii 
lo-is  we  read  of  a  certain  duke  who  waa  pennillid. 
as  a  favor  on  account  of  his  sicknesa,  to  nde  to  the 
baths  ill  a  covered  carriage. 

In  1S50,  three  CMiebes  were  used  by  three  of  tk 
dignilaries  of  the  city. 

During  the  sixteenth  century  rarriages  wrre  intn- 
duccd   into  S|ioin,   Portugal,   England,  and  othtr 


Tlie  practice  gradunlly  became  more  genml,  tai 
in  1613  we  find  that  amboMMiton  apiwaKd  ii 
conches  at  a  public  solemnity  it  Erfnrth. 

The  carriage  of  Henry  IV.  of  France  had  M 
springs  or  suspensiou-itraiH.  The  roads  wei*  neitkr 
grailed  norgraveleil,  and  wete  almost  inpMMblcil 
bad  weather.  Horseback  and  pack-horara  war  tt> 
I  oriler  of  the  day  for  ixisseugi'rs  and  freight.  Tht 
■  magiiifieent  Ron'ian  paved  roads  Vrrr  fornttClL 
I      The  modem  codch  i*  claimed  by  tbe  ftnipifaii. 
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it  ilffriretl  tu  iiam#  fmni  lotste,  mitl 

Mfttthiiu  Cmriniis  m«ii  tlif  Hmt  «lio 

wm,     ..A  «U«  t  of  riiili|»  thr  Fiiir,  rjV4,  rr- 

«ir  mar.  And  furbitU  thmi  M  thf  wi%-ea  of 

Tbrf  wenp  for  a  whilr  r-«th>  t*nl  to  thr 
ogrAlCT,  anil  to  «iiiluMailor». 
ibrr  of  iDalAiii*n  are  cit«*U  in  Kiifiili^h  hi«tof  y 
rj  wen*  utnl,  tnit  the  ruiiN  w** r**  mi  rxri-m- 
l4r  liAt'k  anti  |M(.k-liorM*  «rn>  umnI  m  Kii>;* 
il  about  17ui^  The  niakiiu  <*(  riM«U  prf 
r  fiUn«irc  lur  of  rAma^N  uml  ivndfri'tl  it 

Tbe  Roiitaiii  knew  how  iiuiioitant  un  a^*'"! 
ttioii  wrre  the  ruatl%  and  tiit*  ni**niuruU  of 
MA  yet  reniAin  in  Kuro|iv.    Ftn  iliiy  of  trHu»* 

b  berrwAry  to  |iTOgTrft%  and  thr  «Mrly  na- 
ff rithi*r  nuritinic  or  dejienili'nt  uimmi  M>niv 
T  which  WAS  tlie  arterv  of  the  rni|iirv.  Wit- 
ModiterTADrAii.  tlie  S'il**,  Kiii»hrutra,  and 
km  WAtcpi  wA(iIir«l  all  the  Un^U  of  historic 
ram  XoAh  to  C'on«tAntin<*.  Wr  niunt  i*x>:e|»t 
hAy,"  —  China. 

«lAt«i  thr  niAkinff  of  roarhen  in  EngUnd 
iSl  And  rrr«|it«  Walti'i  liip)»in  with  the 
Mine.  Thi*  iMrnuHr^  nf  tht'M*  toAchr^ 
f  ^M>y  inIUrn  «>n  the  Ix^hri,  Mirroundi-d 
tm  of  rioth  or  lrA!)iir,  uhi«h  wrrr  foM«*d 
m»  drtirril.  Thry  wm*  hrai'v.  •  linn^y,  anil 
of  Ajiring^.  Thi>y  wrn*  dtiv-n  t>y  a  |iuh- 
id  vneir  four  hor*  %  wen-  \i"*\\,  th«*  man 
'  the  nt-ar  whi*el-hor»r  «liovi>  (!:•  Irailrpi 
1^  Tlir  i|rirrr'%  arat  wit^  ail'lfil  ut  a  latiT 
OIam  window «  wrre  ad* led  m  \*'*'M  in  thr 
i  Hagy  of  S|Miiu,  tlie  <|iiri'ii  of  thr  KiniHTor 
I  III.  If  thr  rarriaKr  of  lliiiiy  |\.  of 
»J  b««^  funiiAheil  with  wtnditWH  in  IftiM, 
would  h^ve  la^n  oMiki'i'  to  « tfN.<M>iii>otlirr 
lAMannatiD^;  him.  The  4Mrri.i^i-  of  lAiui% 
PnUKv,  1443.  wa«  tu»|>rn  lt<t  \\>u\  Minn;;!i. 
■Utr  ri«<  h  in  KngUnd  w.i^  that  of  KUxji- 
«  Coach. 

wmfoiu  werv  intrcidu(*e«|  into  KiuUnd  in 
I  eOAchra  for  hire  iilir«l  in  l>;ifl<>n  ui  I'Vjri. 
kAm  vrrr    introilui-r«l   int')  K^.t^hmd    hy 

i,  ahont  17^.  Anil  Wfpr  niipIoV'  •!  !•>  rarry 
!■  Itfftl.     firfiire  thi%  tinir  it   «a<*  <arrird 

■rtt.      Sr<r  CiiAi  II. 

Nictr>  for  litt  of  drri.^*4  for  hnd  hM^inio- 
■h  Are  trratnl  nnlrr  thrir  n'«|«r:ivt'  hrail«. 
tcr  |ni*««iiiition,  arr  Vk'»^ki.<«. 
•a  Are  now  |iro]«>M-f|  to  U*  n.A'h'  of  i;i<lta- 
U  but  the  axlr^  and  tirm. 
ami  in  KiigUnd  ilitfrr^  fiom  our  own. 
counturi  fHMMi-Hi  ikik,  Ui'-li.  aoh,  iind 
,«o  latter  ditf-r  <oii«i<l>T(My  in«'!i  our  tim- 
he  aanir  naiii'-s  oit'l  th**  KTi^li<«h  fiirr^itH 

»  «f  nunv  v-inrii.".  w}it<h  .it-  ij^ful  to 

J  thr  whrrN,  liiMiii-U.  l-»-!i' -,  1on;;n««s 
Ji  rmm»fS^^.     Sii<  ]i  Mir  III*  k"iy,  \*\,i*  k 
-  A-alnuT,  (hi-rrr,   nin]>lr«    viIIum    |»i>|ilAr, 
etc.  ' 

yi,  «aA  i«  n«ril  fur  thr  •.kr\  t<in  of  thr  ■ 

rama^«,  and  U  •••  h  l«>r   infi-iini  ; 
fsr  Atrong  pUnkitif{  and   hu'-^  ;  o"l  fi»r  ! 
y  or  ettiar  for  {MiikrU  ;  fttur  and,ftr 

wif  aih!  yfant'triiod  a  TV  ulwi  um>i1.  . 

Ua  thr  narr*  are  nuilr  of  hiiii-  f;iim.  thr 

iroii*bark  tn*e. 

'ry  )  Tlir  tiinl^'r  fratnr  »;i|i|Mirtiit^ ' 
I  woodni  atair.     A  rowjh'Stn  'g .  a  oir- 

aatA  frcan  whirh  a  aword  i«  ^n«|irniU-tl 

,)    m.  The  fraiuA  ou  ruUerm  hy  which 


the  Iml,  CArr}'ing  the  fuini,  with  the  tyittpan  aikI 
/rulft^  ia  mil  in  and  out  fioin  iiihlrr  the  pUteii. 

6.  The  frame  which  i:Aniva  tin*  inkiiig*rulleni. 

5.  {MacAt*urif.)  A  |tortioii  of  a  inAchiuc  which 
niorea  And  cArhr%  nn  uhjrct  ;  as,  —  ^ 

a.  The  Imj-ctirruujc  of  a  aa wing. machine. 

Thr  bit-oirntttjc  f>f  a  boring* iiMchine,  which  CAf- 
rira  the  bit  ainl  ii  ailvancrd  to  the  work. 

if.  The  otrruvjr  of  a  iiiulr'^|iiiiner,  which  travcU 
towards  and  fioiu  the  cieel  on  which  the  bobbins 
are  ^krwrrrd. 

r.  Of  a  horizontal  aliAft  :  tlie  beAringi  in  which 
it  tunin. 

Car'rUce-boIt  A  acre w -boh,  utuAlly  with  a 
chAiiifrnnl  hriiil,  ^lUAre  neck.  And  thrvAiled  UiAnki 
fur  UHi>  in  cnrn.igr-niAking.     See  lk»LT,  Fig.  767. 

Car'rUfe-brAka.  A  retirding  Amuigeiuent  for 
carhAgea  when  dracending  a  hill,  to  prvvcut  hormn 
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fTerftfff-Jact^ 


CARRIAGE-BRIDGE.  * 

from  BtnrtiTig  too  rmilily  or  moving  too  fant.  It 
naiinllir  coitHisIa  of  n  foot-lei-er  coniiMting  by  ttxln 
to  the  brakc-liar,   which   nptilim  the  ihoes  to  tbe 

«  Cftr'rtaBe-brldge.  A  roller^bridxe  to  be  moved 
up  a  glacis  and  form  n  biiilge  from  vouriCnscarp  to 
icirp,  for  the  posaagc  of  th<-  attacking  column. 

It  ban  IvaiiM  and  uprights.  The  latter  act  as 
jiosla,  tn  rest  on  tlie  boltoin  of  the  diti-h,  and  are 
shiftnble  to  adikpt  them  to  the  deptli  of  the  ditch  or 

Car'rlags-ooap'Unc.    1.  The  coupling  of  a  car- 

ria^  uniU'9  Ihc  fore  anJhinilcarriagva.  It  is  called 
tlie  perch  or  rmrA  in  carriagiMi  that  iKissesi  it,  but  in 
many  inixteni  coningeii  is  disiwiiwd  with,  the  bed 
rfJitins  on  the  fore  and  hiiid  vatriagi's,  foniiing  the 
the  omy  poapling. 

In  wagout,  tiio  cou{i1ing  ii  ■  pole,  whose  forwaril 
end  in  held  by  tlie  king-bolt  in  the  forccamagi' ; 
the  hind  end  passe*  throush  an  opening  between  the 
hind  axle  and  bolster,  anJ  tlie  houwU  of  the  bind 
axle  are  rasteued  to  the  |<alc  by  a  pin. 

2.  A  means  of  uniting  the  bed  to  the  fore-carriage. 
It  usually  consists  of  a  king-bolt,  which  forms  the 
pintle  on  which  the  fore'Carriagc  turns,  end  the  fifth 
wheel,  which  is  bolted  to  keep  the  [mrtions  from 
bounving  a|iart. 

Car'TiaEe-guard.  A  plate  on  the  bed  of  a  car- 
riiwe  when-  the  forc.whcel  rubs  in  turning  short. 

Car'rlage-Jack.  A  levcr.jnck,  made  in  various 
ways,  di'signed  to  lift  an  axle,  so  as  to  raise  a  wheel 
above  the  ground,  in  oiiler  that  it  may  be  removed 
from  tile  spindle  for  greasing  or  repsir.  The  illus- 
trations are  srlf-ei plaining,     t^ig.  ll33.) 

CaT'Tlns»4oalE.  {ythielt.)  A  fastening  for  a 
earriage-nlieet,  to  restrain  ita  rotation  or  irawde  its 
freedom  of  movement  in  descenditig  a  hill.  A  braie. 


FI(.IISi 


10  CARRIAOE-SPRIKO. 

Cu''ila(*-ln'brl-oator.  A  mcMu  for  li 
ing  a  carriage-wheel  hex  uid  ijiiiidle  wilhiNit 
ing  the  wheel  from  the  axle  ;  a  ■elf-feciling 
which  will  supjily  thn  wheel  for  a  conn 
time. 

Fig.  113-1  shows  Rre  diflerent  formi  of  the 
The  njiper  one  on  the  left  has  a  movable  tat- 
1<cr;  alongside  of  it  is  one  which  has  a  meiT 
rotton  wick  to  supply  oil ;  another  ha>  a  i^ 
to  tlie  oil-supply  hole  ;  the  lower  two  an  i 
by  unu'rewing  the  stoppvr-liib  of  tlit  raerro 

GarTlagV^plttC*.  (UtrpcMfry.)  Oneirfthi 
ing  pieces  on  which  the  steps  en  a  wooden  si 
are  ini|>09ed.  A  rolu^t-ttriiig.  The  u|i[icr  et 
against  the  aprfm-iiuei  or  yilAiitg-pica,  w 
M'ciin-il  to  the  joists  of  the  landing. 

Car^taK*- 
•haok'la.   The  _  ri|.lUB. 

bar    C,    which  1 

axle -clip  to  the  * 


)  lessen  the  jar  incident  to  iiioiualiti 


and  the  saltatory  and  rolUnB  motion  of  ll 
itself.     Several  examples  an  ahawii,  of  whlcli 
a  has  Hrmi -elliptical  springs  hnng  iqiMi  tl 
of  C-spiings  attached  to  the  axba. 
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IM 
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i'«trni  •'(  ■  irvt-.I  •|.r.!i^*  \\\*Ai  rh'i-i-  j-ijut- 
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Y-«f»j»  tti  !*■  !.■•  •I'-wij  1' •!  r.ii-ii'i  '-'.   till- 
I » I'Min*;  «if  thi*  ■  ini  ij«-  i'-«r  u.ii  |i.i!i  n'.  il 
Kv  Th'»!iia<wiii  Mi  K'.*'.* 
jS-top.     I     TItf    iii\>r    <-f     .1    i.irii.ik''' 
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jHi-ti  iir  •  Ih-i  k^  uliitli    siip|H'iit    tilt'    lorn-I  «if   the 

w]|iii!;i<o. 

Car'rier.  iTurni.i-j  •  1.  A  #^r,,rr  in  ji  IiiiIh*,  to 
in.|-l  !}.••  mI.j...  t  ulii.li  U  y^\\\>\H.T\*'\  on  the  fiont 
.iii'l  '-f.  i  *]'iti'li«—,  *'tlii-|uiM'  i.illi-il  thr  /ii'  nn«l 
II'  .11/  H|inrl!t  -».  It  i-  .itt.i-  li«  il  by  a  M-i.».rrrw  to  thi» 
-i.it'    !••   !-   t".:]i'l. 'ir    ti>  il   ni.iiidi'l  ctt   wliiili  i\ 

l<.<.h  I    iili' .  t     il     «lliw?i     \'<r    thf     |'ill|-iHf    III     ln-ili;; 

t  ■.Mi-I.      I'hi' r.itri't   i"»  tliivt-n  jiU'iniil  !■)  .1  |  nij»*i - 

ti  ■!  '■;!  tl;»    I'-''     -'.'in'^  iir  fnff.jit'tt         A  i'titftt  -'f'-f. 

'J.    A  ■'.io!ri''>  :titu'-i'>l)«  r  III  il  •  aT'liii;;  ni.ii  l.ini*. 
A    A   !■■!!■  I   l«t%%.i!i   :hi'  'IrMni  iii.il    tin    1ii-liii;»- 
ri!;-:-.  •  t   i  '■•  .''"'.  •'/  in-i- l.inf  ti»i  >)>iiitiiii^  wmiI. 

1  A  '*\-*->\  "1  l«.''i<iii  l,iit<l>  r  111  :i  l>|.«i>liii>:-Mi:i- 
I  !ii:n'  uli,.  )i  !'i!Ii.w«.  ill  ill!'  iimii]  |i.i!li  wfuih 
iii*(:«i  !h  till-  j>.iti.-«  i>t  iitl:*-i  l-«>^i>inH.  ,iiii|  thii« 
!.!'. "    nji    t':.«'    llir'-;fU    into   .i    l-i.tj-i.     >••»■     Ui;\iii. 

Car roii<-ade'.  A  o1k*>!T.  ]:;:Iit  ^i^-.  i«%i.t  i-Annon 
iii!i-ii>l-<l  l-i  ;.ni  ;^'  -"'i-l  -!i<'t  .1!  >}ii>it  r.iii^'-!»,  \\i\\\ 
I  ••Ti.|-  Il  .;m'-!\  •'III  il]  •  li.i:^'  N 

It  li.iH  iii»  Tri'.iiMi'i.-.  )•  .1  i<*  •«•  •  i]r«->l  \n  it«  riiniii^* 
1»y  .1  U.lt  |i.i".-ii.^  :hit  ■;;.'Ii  ;»  liiir  or  *•  ii.ixi  1  i.i^t  on 
it4  iiikili-i  ->]  i>-.  'I  [.!<«  t'liiii  I.;  ^".iii  M.i«  ffiiioTiy 
iiiU*  li   iivil  ••Il  "iiii'l  i-ai-l.   I'lit   i^  :.i>w    i.*.ii]\    ul*«u- 

Siiini!i'«l  {p-rii  rh«-  f••'lll■lr^' nil  tin  r.Vi-r  < ".irron, 
S'jriMi^">li:i' ,  >•  i.tl.iii'!,  wlitji-  tlii-v  Hir*-  ljp«t  l■.l^t  in 

i:7i». 

Car'ry-all.     .I'./.v       a    \\-Ji*.,    fi.iii-Hliiilnl 

ftiiiiU   \'i.;-I'   «l.iv\i.  I.-    t.'..-  IiuIh*-. 
Car-«eat.     A  -  .»:  ;i.  .1  i.i;!\\.(V  •.ir.     Th**  Imck  i> 

;s'!  i..\     !■  \  •■!  -1     .•■,     "••'     .t^ 

fi»  .111  i|-t  ir  f--r  I'.iH-  !i^'-  T"^ 
in  I  itli-  r  tiiri  ■  M  -n  "f  :jii- 
t:.':i  •■!  tin-  '  tr.  :I.-  ]-T'i- 
.1.  ti-  •  ^-  siv  '.'•  "  { I  •  rli- 
h"!-' ".  '  .»■•  It  I*  ■  -'!•  i. 
TJi'-  !  I  i.:l;.  I'T  I'  v-  r«.:?i^ 
i«.  iip-i-  •■\«  r.  !'*•  !-iI  in 
•lii'.wi:.j  tW"  -•  I**  III*-.  I 
••  •■  ■  M  ill  ■■  I  ■!  .1  I  i:l V 

I-'    iiiMiL'.  t'T  nikrli^  ?i.i\i-l ; 

*•;    Il    .«!•■     t'l!h«-i     'V-lirji- 

ri,'--  Il  ii:  • 

"III  <'■  i:i-..nt  i.f  t)i- 
■  !.  .:t  .  I-.  .»■!■  ."t  til'-  ?=.i.  k 
!■•  .i!.\  <l'  -;i'  'I  .i:i."I  •  1  V 
II.-  I'l*  •  }  .1  II  iJi'l  il  •••  r  ■■, 
w  !i:  1j,  ■••i  I-  II..'  !•  I'M*'  'i, 
I     1'.".   \s  -  til'-  p.iwl  '*  t'»  '.:■  }■ 


!•■«•  n>. 


llrTtf1iK.f    til'- St  Itl 


*  '      J  •   t.  i 

l^       ::::.:   :.    1      •  > 

I)..  i':-^Mi- 

•  I  il  !'  riif  •■!' 
■i<m-«)i*-<-i  TI.-  ij*;-  T  !  jr.*.  !  i-  .  im.  ■! 
%,  «lil'  h  |i!'«»  i!-'  i!i  III-  \*  i.  ■!*•}..-  --j-rMi/ 
r  tiM«-«Miry  f"r  m.-  \.  !.i.  '.. 
rf  fiipifv-*  •}!..■%  p,  -1  .  ,  f  N.  .  isi'i;;  fl,  ■ 
Hukw  I'V  •  lift'  i.  •  riio'^-l,  ••!  ■  n-f  i  '  ■-«•  1 
nin ''f  iMi|>r'>\i fill  I. r  !.'•-.%  :.j',  •*'   1.  .'■ - 

■W«  tf   M  '  linii;*  til'-  »|"'K'  <    !:.•!>  ;!i         >•  •■ 

Km.  ;  Frii.v 

b«nd  i.ViN';-!/  ■  A  I  '.■■!  f  Tt  .■! 
k  ijf  |r.i^!iti;/  tJp-  t  1,1  I.f  :,  i.;-  ..\,f  i". 
irt,  wi  A*  !••  f"r*ii  n  •  T-ix  .  t>  •  \i  ll  •  •  I  '. 
r  fwf*  !hr»iMj:h  ih*-  1 1.-?.*.  np  ■•■  •!  ■■%■  r  •?.■ 
Jovn  thr'«M;;li  tlf  i  i;:iiY  .u'O'i,  "ii  tn* 
l»  frrjlfl  th«-  "ThM  iTll         Sf.     Ill  Ml. 

iSAtpf'tiil-fi.y  )     Tli<-    viiti'.'l 
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/>r'iit*Hf  fa*. 


CAR-SEAT   ARM-1/lCK. 

o^ble,  1>y  adilition  of  purls,  or  being 


CAR-srRIKO. 


tnulied  to  the  lur  c 
n.'Virr»d  by  ui  I  nil  til 
drown  by  n  ki-y. 
CK-aptttocm. 


-look,  (Railway.)  A  liwk  nt 
r  a  Hcat-bauk,  to  imvent  its  bring 
.riwd  pwKm.     Tbeboltiswith- 

A  spittoon  inserted  in  the  floor   Ai 


or  a  rar  unit  diwIinrginR  brncnth.  It  lins  n  valrp, 
opcniti'ii  by  h  trijg^r  aiiiirr  the  control  of  the  Toot. 

CBT-spring.  A  rcailieiit  or  yiplding  Btnicture  or 
matHiinl,  iiiti-r|io>rd  lielneen  the  cur  mid  the  axle  to 
liravrnt  the  jnr  of  the  wbevl  bring  conimanioitt'il  to 
tlie  car  ;  or  to  nioileratc  the  clfccl  of  the  rolling  or 
pitching  inotiou  of  the  car, 

Ciir-iipriri^  lire  of  various  forms  and  inateriiilB, 
and  are  variounly  jilaccd.  In  milway  panrnKvr-cars 
there  are  several  wts,  usunlly  of  diH'crent  kinds,  at 
diffcreut  phipes  between  the  ^miiit  of  jar  and  the 
car-bcil.  A  good  instnnrc  mny  l"c  swn  in  Caii- 
TRUCK,  where  the  vnrious  jwrla  are  eibibileil,  and 
the  tninsfercnce  of  the  jar  from  one  point  (u  niiolher 
iit  explained.     See  CAU-riircK. 

Car-springs  tnay  be  chunl  as  ;  — 

H^-lical. 

Circulnr  plate ;  plane,  cor- 
Kiiblirr.  rugated,  and  segineiita]. 

RnbUer  and  steel.  Square  plate. 

Kabber,  steel,  and  air.       Bow, 

In  the  series  of  illustrations  the  parts  and  struc- 
ture are  m  evident  tliat  a  short  description  only 
will  be  given. 

m.  1141. 


.itic  apriu  tht  bw. 
inga  of  whose  end-travea  iirF  an  ahaned,  tu^  m  t|^ 
spring  bends  beneath  ita  lottd,  additional  lw«  )«. 
bearing  npon  theoroid  ban. 
in  elliptic  spriiie  whoae  principal  Itafit  mx* 
r  a  continuous  jilate  vonnd  roiinil  and  mmA. 
Liixiliary  plutea  alnve  and  beneath  extend  tbiir^ 
of  bearing  uf  ttie  boxes  or  bars. 

c  in  an  elliptic  apriiiK  made  of  a  tincle  nUt' 
wounil  around  a  maDdrvlof  the  shape  inilinltj,  1 1 
is  designed  to  he  Used  »itli  upper  and  lo«et  Un  aa 
at  6,  or  in  a  box,  an  at  d. 

d  shoH's  an  elliptic  miring  in  a  box,  and  a  lullwrr 
alnve,  u]<on  which  the  weight  is  iinpoard.  The 
position  of  the  spring,  in  the  box,  is  niaintaiint  |iy 
twits,  and  the  upwanl  inotiou  of  thr  follower  it  tv- 
■Iraineil  by  two  long  bolts  as  shown.  These  krrp 
tile  followers  from  bouncing  out  of  the  hoi. 

e  shows  a  t«ries  uf  ptatea  whieh  assume  the  pltip- 

tical    fomi  t'  when   the  weight   beara  upon  Ihrm 

heavily.     The  box  aliove  the  spring  lias  s  seiirs  of 

IS  benenth,  adai'led  to  the  letigths  of  the  lFa*n 


ElHptiei 


jeet  is  to  give  elaiiticity  with  light  load*  and  itttngtk 
for  heavy  loads,  by  bringing  additional  [dates  iit« 
work  aa  the  load  iiiereftwa.  This  feature  of  cudi- 
lative  parts  is  found  in  aevrnl  other  fonna  of  aprinfia 
which  will  be  noticed  in  turn. 


fomi  of  pnennuiic  irring,  in  which  tb 

inipo%cd  upon  a  liox  whaae  central  plouipT 

bears  uinn  the  aumce  of  the  water  In  the  Io<nt 


..-isii 


A  bully  of  air  is  impriKined  in  the  annnlsr 
)>ortion  uf  the  lower  box,  and  is  rompnawd  by  tbt 
pit'ssiire  on  the  u-ater,  the  latter  serving  iDciclyM 
an  iitter[ioiieil  material  to  tiwnsfer  the  preaaDie,  at  ll 
the  ail  -roni pressing  machinea  (Figa,  71  and  7%  k. 
321,  Till'  ontmlrod  has  a  dUk  on  ftolvwereai. 
liii'h  is  tigbti'neil  by  a  screw  afptinnt  the  town  aJ 
''     plunger,  to  compact  the  iiackin*. 


the  )>li< 

I"  Fig. 
the  weight  of    the 
sjiring-ioila,  wliioh 


I  toraional  anriiut  in  rtkk 
nirk-rnnie  a  ia  thmra  HfM 
e  placed  tiBunenMljr  bMM 
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ten.  In  y  the  tpriiig 
igi  a  niir  ormii  li  m  rim  , 
In  u*  two  luin  of  tULh 
■la  >Ilird.  r 

«  h*i  iLiiiiular  dinh    ' 
■hailed  iliHkii  urmnairil  t.^ 
In  i«ini  Mill  unlUii  by 
mvnus  »f  n  rwl  imNiiiig 
tlll-ungli  till  111 

(I  liiia  jitaliH  fonnrd 
orM'jtinviitioritgiliens, 

and  n1tpniniiii(t  mtb 
Aat  pliitvii  in  gToU]it ; 
tliv  whole  T'lnuol  * 
box  ill  H'liich  it  is 


ibjcctcd  to  the  prmauTC  of  a  fol- 


III  b,  the  *priiig  ia  compoird  of  a  liiU  of  rin-ulnr 
pLttea  vomiftat^  utilially  and  Hrrjiiged  round  a  iti'iii, 

111  r,  till'  tilling' pliitf»  nre  of  ci'sdniilly  hirn-iuiiiig 
IcDfitliH  ujiwxnl  and  dawnwnni  [mm  the  middle 
diajiliragni,  nnd  on-  ini'loied  in  n  chm.'  H'h<Kie  top  and 
bollom  ]ilalFs  are  inovnlilc  and  Iinvr  lii'ariiigi  on  th( 
rnilt  ur  the  lotiKT  >o<l  ontpr  Kpriiig-platefi.  Buhbci 
BiiriiigH  are  iiitrqioiu'd  between  the  movable  jilatet 
or  tilt  rnw-  and  the  Bpriiig-pliiti's. 

rf  li.-u  nrvenil  iiairs  of  iMiienvo'Convpx  radially  cor- 
nignliil  |>lut<^ ;  between  the  two  idnti'it  nf  a  jviir  in 
an  iiiter)wiied  disk  of  vulifanizcil  niblwr.  #  is  a 
aeCtiiiKid  view  of  the  «inie. 

c  sliowa  A  box  bHving  aerernl  mctuUic  platet,  com- 
pretix-d  from  opgiokitc  dilwtiuuii  nud  shortening  be- 
ttri-en  iH-nriiifpi  as  they  arc  twnt.  Tliis  has  the  effect 
of  making  lliriii  lens  pUalile  ns  tliey  recnlu  lieforc 
till  neiglit. 

/  hns  Minare  or  nrtans'ilBr  pintes  curved  diagO' 
linlly  and  hijitetied  t<^ther  at  tlie  comers,  thus  form- 
ing nlttrnalc  |idira,  nhieh  bi-ar  upon  each  otlier  at 


leiigtlieiied    and    shortened   nliirn    tlie   Spring  vi- 

.7  hasnqiiare,  rhombic,  oval,  or  circular  plates,  Wut 
boiT-sbapi-d.  and  iiiteri>used  betncvii  the  bolsters, 

A  has  a  plate  or  plalea  so  diB|"oiied  between  the 
liraring-snrfnces  that  witli  a  light  load  it  resia  upon 
jtsendsand  baa  its  weight  at  the  mid-length.  When 
the  neiglit  inrreaaes,  llie  loiul  is  transferred  to  points 
on  the  ujiiicr  block  nearer  to  the  ends  of  the  spring, 
and  the  rest  of  the  hitter  is  transferred  to  jniiits 
Dearer  the  mid-len^h,  so  as  to  sliorten  the  portion 
of  spring  involveil  in  llie  support. 

Nnnierou*  modiKcalions  and  applications  of  the 
foregoing  examples  inighl  Ur  shown.  The  troiilde 
is,  nut  that  matter  fails  for  ninrt  copious  illustru- 
tioli,  but  that  tliere  is  iint  roniii. 

Car-*tmka.    (nailmtJj.)    A 


axle,  wliii'h  retariU  the  motion  of  the  driven  sn'^^ 
condvnM's  the  spiral  s]>ring.*  When  (he  pmmre  oC — ' 
the  foot  is  withdrawn,  the  atrviigtii  of  the  tl-iing  i  ^ 
permitteil  to  actuate  the  ratchet  on  the  wheel  B  »,_« j 
aniiist  in  giving  the  initial  impulse,  after  wliirh  tW  ^ 
jiarts  assume  their  normal  poMtion,  leaving  the  Jriw 
ing-wheels  free.     Tliere  are  numerous  ninlificatiiii--^ , 

I  of  Che  general  idea. 

2.  A  device  in  which  the  power  of  the  teem    ^j 

'  temjiornrily  applied  t«  give  a  ilirect  iinimlv  nnon 
the  wheel,  no  ah  to  start  the  tatter  rolling,  and  tWa 
transfer  the  power  to  the  car  aa  usnal. 

In  yig.  11-17  this  form  of  car-starter  is  shown. 
The  dnitt-i-ulr  is  i-onnrcted  to  a  levrr  and  pawl,  inif 
the   latter  engage*  a   tatchet-wheel   ai   tlie   atlfc 

Fl(.  IHT. 


^L 


Cor-atova.  (JSailieaj/.)   One  iped Real ly  adapttd 
for  railway  cara,  having  Pt|.  llM. 

certain  means  for  ««ur-  .  —  1 

ing  in  place,  prevention  fij^^       "Ir 

of  sratlering  <if   fire  i-  

case  of  uiisrtliiig,  or  i 
rangemenls  for  the  i 
duction  of  0 


transmission  of  the 

I  wanned  air  to  the  inte- 

:  nor  of  the  car. 

I      Stoves  are  fastened  by 


Flf,  IMS. 


ndanl  a 
'krt 


:  up  11 


jle   of  a! 

plalform-enr,   to   hold  a  loose 

'     ---'■      -    lumlvr  or   tlic . 

Car-atart'er.  (finiVw-ni/.i 
A  di'viee  to  assist  in  starting  a 
street-car  from  the  dead-stop. 
These  an'  of  two  kimls  :  — 

1.  Tliose  in  wiiieh  the  mo- 
nieiituni  of  the  car  when  the 
motion  is  arrented  is  made  to 
accuniiilate  a  starting  force. 


;hich  has  an  air-indnc- 
inn  pipe  snrrounding  the 

•ipe   of   the 


Hoo 


h  the  air,  which  , 
.  es  down  and  occupies  the 
lair-jncket  around  the 
I  stove,  and  from  whenco 
it  is  ilisehargrd  into  tha 
car  through  ivgisteriL 

Cart  Carts  and  wag- 
ons wen^  used  1^  the 
Seythians  in  the  time  of 
HiWlotiis  ((.^0  a.  c), 
nn.Urenientione.lacen- 
,  tiiry  later  by  Hippocra- 


CART. 


485 


C-ART. 
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ii 


i«'i 


r 


the  oiilv  lioii'«f»  tlirv 

TIN  IV.   iA. 

TIh'"^  vrhirb'H  ar»' 
ilraw  II  liy  o\fii.  iin  ri-|»- 
rt-M  iitf«l  III  thi*  •  lit  lit 
/I  b  r.  Thf  Uitlir^  of 
tlinw*  i-.irt*  an*  iM'nii.i- 
iit>iit  iir  •!«  tai  h.i'*l»>;  111 
(h<*  Ia!i«T  i-aM*  4'4i|i<«ti- 
tMtiii^  -A  ti* lit  -  f mint* 
with  A  fi'It  ruviriii^', 
»lil«h  wan  rvaililv 
|>!.irtil    nil    «ir    <itf    thr 

niniiin({*i!rHr   nf    thr 

Vt  l.i-  l^.     TImm'  lip*  \'r\ 
[11:^**1  111  u«i'  aiiioti;^  M»iii«*  of 

'^  ^  ^'-^^  llir  Tiiitar  inU-»,  whili* 

ntlirfM  !!«•'  mrljt  liki* 
the  i;> !>'*>'  hal'ttatioiiH, 
Uiit«>l1iilia(i  ly  Ml  (uiil- 
iiion  ill  Kii^Liiiil  and 
1  8tA!»*«  Sr*  Wa».«»\. 
M«  cart  hmtl  low  wh*-rl»,  aikI  han  tt  u  ii|ianii, 

Lfrrt,  ill  «ri4lh. 
fault  «if  raiiirl*.   iiii-nhiii  liw  in  i>fni*rally 
^  UmmKh  thr  drm-rt*  of  Taitary  W  iih'aiih 
iwo-wberlnl  r*rt«.     A  f  w  •jmr^  of  nm^h 
■IV  all  thr  luatriul  piiii»Ioy.l  in  th-ir  «'(in* 
■  ;  ami  thvy  An*   v>  li^'ht   th<«t  a  rhiM  ran 
IM  vith  ra.«r.      Thr  it\ru    whl'-h   <imw    th«*in 
■mUI  nug  uf  irttu  {muvmiI  tlinm^h  th«ir  iio^- 
■kkb  a  funl  i«  attaih<-«i  that  iiiikn  th''  dX 
•ft  whi<  h  I'D- '«-*lr4  liiiii  ;   thii«  hU   th«-  'Mrt^ 
1  toi^krr,  aii<l  fonn  an  iiitiiittTruiiti-iI  III*-." 
a  Trmt*'»  m    rirMn/,  It'll  -  4'i 

ibodVii  ri«}ii.   ••T!i«' H-: ''f  th iin- 

Aite  kfv  phiM-itMillv  iii)ial>tt*-<l  ty  S^iintiH 
■aCi  9^  Cn«/«  .    Jvr'fAMiiAi  aiiit   n>iiii.i<l^  -/I'l- 


tn.  Th«*  liittrr  dr-  KnUrK»'iiiriitM  un  thr  (*rntrn  of  the  wHmU  outnidn 
K'ritMV  thftii  m»  rithi-r  furin  1iii1>h,  to  iirrv<*nt  thr  wuhhltnfC  of  the  whrrlh  on 
four  or  nix  ahrflnl.  th**  h|tin(llnt.  Thr  huh  aiuI  ii|iin<llrii.  Wing  of  wuod, 
*'  Their  waguiiM  urr    and  iiaviiig  ii  |drutiful  Itk'k  of  grrasir,  make  mu»ir, 

MUi  h  a»  it  in. 

Thr  Frrn<'h  Kn;^nr«*r  Pfrnmri,  who  rxrcutrtl  m 
inaiiv  hravy  piihhi*  iinpnivrinmlM  dnring  thr  latt 
ti'iittiry  il>.  17i*^  ;  d.  171M>,  M-rnifi  In  huvr  lir<-n  i'«* 
|KiiiIr  «if  k;nMt  |»rt»j«t't"*,  tiri;;:inal  drvi- f^  fumilul  «•!• 
iiunii'iitatioii,  ^ru't'tiil  dt-Kigns,  and  rtfri'tivr  dft^iiU. 
Ili<«  inp-nnity  Ha^  inaiiitfMtil  in  thr  criitriing  of 
hik  aiclic.4,  culli'r-«Uiiu,  hyiln&iilio  aud  huiatiug  uA- 


iMtU 


r —i-j.  h 


r 


5 


Pitrfomet'9  Cli^J. 


r%.  1t''> 


.J 


"V      "  ^ 


w 


./ 


<-liin<*^,  and  in  many  othrr  iIr|KirtmrntA  whi<*h  we 
ha\i'  hail  iNTasioii  to  n-frr  to  in  tlirir  |»m|irr  pKu'ra. 
K«ir  n-niftviri^;  th*-  earth  rxi-avatftl  in  I'nn^tnii'tinff 
till'  fniiiiiLiiions  of  hi^   nunirniUH  t»ridgiii,    hr  utrd 
•  art.H  in  {iaips  «-iUi|t1>*d  togi'thrr. 

Vjk*  U  I  ait  li.nl  a  Ud  i'uiiat»ir  of  hoMin;:  half  a  rii- 
dwdUn  m  tf>i«/'iM>,  ahn  d».ll  at  a  ^Tat     l.j,.  y^pl  of  earth,  aii«l  m  Mi»i.i'i.dr.|  from  thr  axle 

that  H  |iait  of  the  i'itiitt'iiti«  wa-*  U-lnw  the  Mtni*',  nrar- 

a  warr  ».r^*k*  ovrr  th.-  Umn-Ury.  and    |v  UUiirini;  thr  hia.I.  m>  that   thr  inrth  wan  rsmiljr 

imi|iti*'Uof  llnnNTun^nrTartani ;    dnni|Mil.     In  thr  n  Mr  of  the  f.»n»ard  rart-franir  va« 

a  hhaiklr,  hy  nhi^h  another  i-art  wan  attaehrtl. 
F^i'h  cart  rit.ild,  theti-forr.  Imp  hrimnttely  loftdrtl  and 
drawn  into  thr  r«-^iilar  tnu^k  ah>ng  which  it  waaron- 

%'eVM!. 

Yhr  nhaftn  anil  frainr  wen*  of  tinilM-r.  and  thr  axle 
of  iron.  Thr  whc^-U  une  lat)^*,  an«I  wen*  |da<'ril  far 
aimrt,  to  avoiil  u|iM'ttin;;.  The  nan  art «  had  |Mdm, 
tlie  ftirwanl  one<»  Hlmft**. 

The  nioth-rii  rart  in  Kn^laiid  i^  adaiit'**!  fiif  nany 
UHfs.  Witli  wi«h--H|ire.iiiin^  riii/**  it  i<«  niui^h  uw-d 
on  thr  farniH,  e^|w*i  i.illy  in  Minir  |i.irl4of  tlir  i  iMintry. 
Tlir  f-artt  of  thr  vaiiou*i  trailri^  mn  i-oal-nirn  liants 
luitfhrrs  market  nii-n,  aipl  ot)irn»,  cannot  \w  nnirr 
bra«i  of  the  ht.nl.-  U  •  onie^  a  rouijurr-  tlian  n-fi*irril  t..  h»re  Thr  i*art  Fig.  IIO'J  in  a  low 
-I  Jmjthia  thr   Khan    .••n- 

.     Prr^ia.    and     (Vntr:il  l'l(  ir.a 

.  V.  .         :  or  Timour  iTaiir-r- 
■Mrtni  I'mia*  foun'lefi  a  dv* 
Uk  \¥ri     i;4».  aii<l  hntte 
'  rf  ihr  Tufv*  in  Ania  .\|iii«»r. 
I  rart  f/  '\%  a  p**!  illu..- 
riiir    |fninitivr    vrhi-  \*'    oii 
■■a  «hrr|   .iiU-ikta    of   .ti^k* 
clbn|f|v«l  fnnii  a  hig  and  U>|.-«1 
ftalr.     TItr  ton;;ur  or  |«d*'   \% 
itftKr  aile  an  1  fti|iu«  t)ie  fianir 
■4,  ftinrw lut  likr  a  city  dray.  imn. 


Ckti'^m  i'lWi. 


.  -J 


CARTHOUS. 


or  dly  lirnyi ., 
foK-rDj  uf  Ihr  ci 


ii>t«>I  for  fTTight  or  rxjiniu  lioxiii,  Tii;;lit-si>il, ; 
""  r  himl  ftxlr  in  brot,  and  Ihe 
■stH  on  ■  r<in--uirtiiigi-,  (.■uiuti- 
tulinjt  it  a  w^t'oo,  or  very  iimrly  ui. 

I>Hni|iiD}'i»rt»  for  miKivinc  mrtli  luvn  ■  Iril 
hiiiRnl  tu  tlw  bxIr,  Mill  ii<Iu(>ti'il  to  tilt  up  nii>l  ilia- , 
clui^  thr  Imul  whru  *•>  ilmriil. 

Hiuinrv-ranaBrpiuii-li>iii  liriLiJii  H|>n'iii)ly  ulaiilcl ' 
for  iliilrilnitinK  ti<]Ui<l  or  (HrtLiIly  lii|iii>l  nuutun' 
Mtltrr  Imuiii^iM  or  in  ilrill.-.  Tln-y  <trr  tiltcl  villi 
nunipiH)  u  to  Ik  1-miIi'iI  rnmi  llu-  tanks,  niiil  thi' 
witnlmliou  i»  luaJe  l>y  jctTuRitul  iiiiKii  or  tnvcl- 


A 


ahajinl 


niing  oi 


ii  to  iliicbar)^  iU 


A  niaiinn>-rart  in  iIn  mbl  in  EntjUnil,  bavins  k 
rotating  i>|iikt^l  rotl<-r  which  iliAtriliutra  tho  Imrii- 
ynnt  luaniin'  from  a  mrt  or  wugoii  u  thi)  tfIiioIi- 
pa«v«  iivFr  Ili>*  Kniiliiil. 

Car^oniL  [i/niiuiHcr.)  Tlii-olilninnoii-royBl, 
ciirrj'itiK  »  iiti-)>uiiiiil  IhII.     It  tiwi  I:!  fcist  loDfC  mid 

h»il  ;l  i'^UIkT  »f  aj  III'Ih:*.  lull,  ni 

Cart-Ud'der.  (  CrAiWr.l  A  rw-lc  tliTxiirii  oul  .  of  i-iU 
Rt  llii-  lii'4>l  >ir  tail  of  a  iMrt,  to  iiu-rraw  its  carrying  j  itui-iit. 
c«)>4ii*ily.      I'atlnl  niiv)  iu  wiiiir  giliveii. 

Car'ton.     r»»t'-!«.inl  fur  imi^-i-boxeg. 

Carton-pi-em'.  1.  A  Hjniniar  twpi<T-mK-hi-, 
'■■■'*  iiinit  Hi ir  bfiHiin-  «'ul|itii—      '■  ■ — ' 


'  ITr 

thi'  ]ioivilrr  ocrufriiig  oni'  cnil  aiHl''tlia 

othpr.     OtIiiT  hnlmlanrta  than 

trittinn  nr»i«r"l  in  ■  ini-uliar 

MiililoyrJ.     Colt    rovi-rnl    liii  cartridi 


a  pajit-r 


U'  j>Ucnl  ill  thr  (fun 


■  cartndoa  milk  m- 
«alurM«r«ith  aitnli 

ni.iiH 


ing,  thr  i|{iiiiioii  uf 
IIm  [loirdrr.  In 
Fig.  11  S3,  a  i*  a 
bMt  and  bill  rsr- 
tridgi',  (  ou«  having , 
hiu'k.ihotoiilv.i:  till) 
I'rutMan  iinHlU-giiQ 
irtridgK  (nw  FinK- 


'  ]iiiH-i>-ninIils.  bni'kiil  vitli 
)n)<iT,  nun  wiii'ii  KnlB'-icntly  in-i,  n-nioviil  la  a  ilry. 
liiX-riioni  tu  hanl>-ii.  It  in  iiwil  for  pirturc-fianies, 
■tjturtli-*,  mill  an-hitri-tui'dl  uniaineiits. 

S.  V-ry  banl  i««.-l.«nl. 

Cat-toon'.    A  >krt<'h  in  obalk  iiuule  on  rough 
)n|>T,  Ii>  Ir  tiiiiinfi'iTril  by  ]>ri''kiii|{  through  On  to  a 
fieihlv  iiluii-ri-d williolii'iiaininliiifnwo.    Among  I  arm).  "In  this  thi 
thf  tii;».t  .vli'lHal.'.l  an-  th.n.^  of  lUnatllc.  ,  bulirt  B  liu  >  aaUit 

CaT-tonch'.    1.  \.trfhtl<:tnri:\     A  nioiIillioD  or    ^,M-|iHiiiiiiigitfroin 
i-«lu>>l>'  MliilHirliiig  ihi'  I11VI-  iifn  houw.  '  tlw  [whiIit  ]t,  aiitl 

i  \Firt->irui'.i    a.  A  i,'urtri<lgiT ;   a  roll  of  iMpcr  |  having  at  iln  liaiw  a 
condiniiifC  a  •■hiirtp'.  {  cavity  (.',  fur  thu  re- 

b.  A  •.-•Ml  lillnl  with  shot  to  W  fiivJ  from  a  can-    ot>t>tion  of  fulminate. 
noil.     (()lM>l.-l.-.t  {  The  TRHe  ofthii  car- 

Car-tonch'-box.    .V    ]iorlu)il>>    rase    iii  whioh    tridgr  i>    [naile    of 
i-arliiil^iw  iir>-  curtii-.!.     ,\  <'Mrtri<igi--but.     Si«  Ac.    piijier. 


CarUidse.  t. 
t\n.\\i,,i  ihr  Iwll  » 
jf.Mini;  I'li.irx',  '■n 


Ult. 


ullv  . 


11.1--   of 

ulu:.  if  11 

nmiiTii    )ii-li  lilt  ion,   it   haviii|T  Ih'i- 
iti>iii,iiy  to  i-iii|>loy    touM.-  (luwdirr  an 

Tlii'n  fiilloiv.ll  a  >-Artri<l;(v  ixintaining  a  mraaun- 
i)U:inlily  of  [uMilir,  thr  bnlletx  triiig  i-arrinl  ■'[ni 
mt'ly  in  a  W.  TItr  i-ml  of  the  yayn  ryliniji-r  wii 
Kttrn  otT  aii'l  the  |ian-T  usnl  u  a  Wail.  (itiMlavv 
Ailuliihu"  ikillnl  al  Luis'ii,  liiJt'*)  io  Kai<l  to  linv 
been  tin-  lir>l  tu  iiuvi'  iiuih-  u|>  tlii-  i-arlri<lp-  with 
1|  ijuniitity  of  [i      '  '       •   ■■  - 


d,    Rniiler'a.     for 

,  in-  i  Ihi'    inui/.li'-loailing 

pro-  I  Kniit-M     liitr    mn- 

I  vertnl  into  l.rwvh- 

ImuliiiK  («i'   FtiiK. 


Ih. 


I  tlK  I 


a  t.\\n\.-\irua  i-vliii- 
iler  A,  into  which 
IH  JniteTtiil  the  Iwllrt 
B,  bavingat  it* bam- 
a  nnvsK  K,  whi.h 
■■milains  a   plug  of 

T..  - i-lav.     Itack  of  thia 

il  a  Iwll  fantt-iiKl    U  t^e  iiuwilrr-rhani- 

of  riinrW  tl.  of 'U>»aMilMit  n,  into 
|.|oy..l  by  hinw-  a  i-avily  of  *hi.h 
uti^^-W'Tiit  III  ihir :  fiiliuinali 


.,i,l.-.l 


xnA 


■led 


lull,  aii.t   t.u.'k   aii4  U.IP  iiirt 


II  iiiav  )■■  rvmarknt  tUt  tW  >»ti 
driiwinu  out  the  Uauka  for  mrt  i 
iiil»  tnlHi.  i>  now  gmeraltj  ado^Kw 

Thi«  Myh'  of  cajtrUge*  U  Hit 


CAITRIDCR. 
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—  rfa  in  uJ  tnUer  6tr.  -—  the  ilKt  luring  the  I  ilurinf;  tlir  tlilTcRDt  atifn  at  ihr  proem  U  ■Ikah 

Mataato  uranffnl  within  ■  niTlty  ■m 1  tin-  in- .  iii  llii'  K^iim  ;  lo  r. 

tatiarof  ibr  tanirr,  aoJ  the  iMIrrliaTinciiiirniiiicnl  ('iiiiiinn->'artri<lftr<ri>T  6  anil  12  juunrlrr  ■noatll* 
M  iht  rrairr  of  Ihr  brail  or  liuv  <if  thr  >'i>rlri<l|p-.  Iwiwl  lii'lil-Knnii,  tbr  funnvr  <J  whi<h  may  now  b« 
bck  hiiMl  Tnjuirr*  thr  lianintrc  nr  ririliK-|>i»  "f  (!>'' '  n>ii»i<lfir<l   olwilrtF,   linvr   ihr    [wvilrr-i'hiTiEC,  run> 

■  la  br  t|vculljr  arniiKnl,  111  iihIt  Id  Ktrikr  the  <  tjiinnl  in  ■  wiiuirn  ur  Mlki-n  \*g,  ■mi  tliF  iirvjn.'lilc 
— tfU||r  ■■  tbr  1>|1>|>T  ■■•int.  ihiHiKh  -drtnilKn '  uiiitnl  tiip^brr  liy  tviiir.  F<ir  lai){rr  uunutb-Ivrnl 
kBVi  bm  ilpTi<*il  in  tlir  Vniliil  Minin  l<i  1>>  >a>th  ■»>)  •))  ritlril  Kiiuli,  thr  (inwilrr  ti  |iut  Up  iu  ■  ir|«- 
nat  umI  mUrr  hrr,  an-l  sum  bavc  ■!■■•  lirrn  niiul-'  rair  l«)[.  Kiill,  bowi'Vi-r,  n-tatning  the  name  ut  car- 
lo tw  Htbrr  iir  t'ltb  kin<U  nT  •'artri-ticrv  iti'lv*. 

1W  Mnof  u*ins  «hrr|  uirul  fur  Ihii  ixirinw-  Cutridga-bu.  ("n/aanr.)  A  llannvl  bag 
»!■■  In  hair  iinKinsti-il  irith  tlir  I'rrtii  li.  I;i-l-liii|i  a  -hatjp-  ofiiuwili'r  dif  ■  lannun. 

UIH»t.<'ai>Ut  plKnt.-<la.-ann<l^<>r  thi<  kin-:         CaT'tl1dS»-tMlt     A  brlt  fur  lb>  >aiit  or  lo  pi 
K  riK-  IIAI),  IlHIHK*  >"''1>lai-lr  sitli   a   nivrriiiK    on-r tlir .liiin|.l-r, 
fauk  111  ■■l'r-|>r<i.f  |iaj>i'r  f  >r  rulniinalr  at  it*  loo-.     luvinKf'krt«  fur  1*  1><)>- 

A  hale  in  llir  (■■■(•mi  </thr  .iiti  B.|nii(tr.l  rirrl.ith-    lixnljnm ilinn. 

ilaip:.     ThiiBfinn  tu  hn-  U'rti  in  ailvainv  >•{       C«t'trlds»- 

tlir    hip;     l-riiiK    ilnan     bOX.       Iliistavu' 

rti  lUft  rxnii  a  linulr     i-i--..-  ..f    A>b>l)<biM   ikill<-<l 

ft     111  "b   :^^v!^a'''^^:^  ".i"'."a'* " 

)^^^^^^^^^^  ( Inni •'■Ttri-ljfr,      an<-i>r  UMi»k''t   fnini   lif- JJ 

(li-rarji— tuftbiikiuil.  trriii-oUn.l.liitrn.      V. 

-ai.  i< -rrun-.!  i[r     al->     Intm-        ^- 

.I.1.-I1  :  in  f.  •lo.-.'l    ti.r   |. 

'lru<\  )<v  t)ip  v^itii'liP-,     wliKli  i)u<'>Jr'-&''. 

r^^^m^^mm^  )••'> '■  •il'I"!-  a  fill,  at  lir^t  onlv  ion- 

I    I  \^V     n'MMtr  1.1 t  in  u .  h,«n.  tain.-i  lli.-  i-m.lrr,  thr  l«lllr|.  1.  ing  kr,,i  iu  a  bafi. 

I  I      ^^     t- r  al  III- W-r.  I  drlrt<lv>-l->li'<  at  llr>.l  vrrr  vrrv  <iiiall,  iHit  th« 

[^m^m^^J        ■',   '■    <l"-»    o-lifl'-v  <MTi...MM  »..>.  ■>iUn.--I  ih'm  N.».t.i.»>itainforty 

'■^^^^^^^^  li.in>   ..r  till.,   tlir   antil  nmii-is.      N.-i.  nlii  hw.  fur  a  luUK  tini«  aflrr,  J^u- 


i:2]pi 


,,i.   tl,.-   n,.1._n    ,-..r.  ...,.i.,..l.,.,.n,l-r;¥^r¥j 

tnUr.    i„    »|i,.l,    M  a  ..I  t..iin.U  a.  nwy  :  111 

\M    *,tli    ,   .iMrK-  ..r  «i.t  iIh.  -r.i....  I    ft 

r.l 1.     rii     tiK   I.W-.  S.ri,..     »ri-     «|.-  '    VV' 


Siam'arr  •b-Mgii.-l  tu  BiTi"  rai  )■  r4Ttriil|f  a  |w>'krt, 

'  ir.nlHr,  li.iuiii;  m-IuI  ]••  krt>  ;  annllirr  ha»  fla|B 

.iN-l  l...|-.  lib'  »  I i-lhi.-  .l.-|-««ry. 

Cu-tlld|«rUI  «r.  A.|r%t.  rr<ir<  ).aiKinK<-artri<lgr. 
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case*  with  lli<^  iirnipr  iiuaiility  oT  [wwiUt.  In  lliat 
(Jiown,  tlic  two  KlliiiK-lubrH  n  n  Hrr  i«rtuUy  rvtutnl 
hy  tlirlvviT^  M>a«tO  lHiii;:r»-h  of  tlinu  aluriuiti-ly 
ntiiliT  111.-  fuiitirl  i;  ami  iiviT  llw  <lU>'lMT}{i--aiH>rtUli' 
d;  wliilfoiii-  U  Iminit  lilliil,  itM'ulbvr  U  iliu'lwrKiiiKil'* 


CiHlrul)(lll  ur  IIM>1>-.       It  in  lit  ViirioiMniirHiiiiltliirk- 

,  no*'*, aifunliii); to tlir  kiii<l  uf  mririilj^  to  Ih- iiiuir, 
rntWiiiK  fioi"  ■>  •■■■■lity  niiiiilar  to  liiiiik-ii<>i"  ]m)«t, 
ciii|juyi-d  for  kiiull-ami  tiil1rii|j[ni,  tu  that  Uxil  for 
caiiiioii  i-irtiitlfii-.'H  whii'li  in  ■liuiit  tin-  lliiikiinn  of 
tliill    (Steti-lHuril,    liut    muKJiir  and    iiiorr   llvxiblr. 


Tlie  latter  Klinwi'i 


iliffrn 


iMU-ti-.!  rruiii  1  !• 
.1  tUirk 


rM'llll 


'ruMtl.   Tlie 


t,  the 


leinjf  the  i- 


Gvtrldftt-prim'lD|;  Ha-oblna'.  A  inu-bitic 
Ity  whirh  till-  fu  Imiuatv  i*  )iUi'e>l  iii  thp  ■'U|i|irr-<;iii>- 
■uIb  of  till-  iiirtullii-  I'artriil^.  Thir  ruhuiiiat^  i*  ilif- 
fvRiitly  JUjioMil  for  iriitri-tirp  hikI  fur  riiii-hTv  ritr- 
triilit»i ;  iti  tlif  UttiT  till-  <'urtiiil^-i'u<>'  u  ivtatcd  iiii 
it*  IvliKituiliiul  axis  to  (li-i|>ii«i-  liv  tlit>  i-riitrirugal 
■rlioil  till'  rillllliliutr  ut  Hli.l  uliout  llir  flulljfe. 

Cw'trldce-re-traot'or.  ThiU  |iart  uta  tinwh- 
Inuliiig  tire-»nii  whiuli  I'at.-lu-*  tlip  eiii|ity  (.'irtriJfci--  | 
CalR-iilr  by  ilH  niiii>ii-,  aiiil  dnwk  it  natmanUy  from  | 
tliv  botvuf  ihr  giiu. 


i8  CAH-TBITCK. 

wiiT  H'lu'n-liy  the  latuiil^  is  conlKelid  I*  th«  M» 

2.  (iM/iiu 
riiVFUi[i<'  ik  liirived,  in  (inlrr  tbst 

ivnuFi't  with  the  iww(l«r  of  the  oittridM. 

Oar-tniek.  (AnVtratr.)  A  whcrlml ew  .  ,  _ 
nmth  a  iHilnaf  rar.  "nic  &iU  t*Uw»j  can  hal 
wliii-l*  uu  axln,  amii){rJ  MDitlariy  to  tkoM«(aBaf> 
on.  It  wa:t  HrtrrwanU  found  mora  couTtaiaM  aM 
(-Hi'-iPiit  tu  Bhtiiik  the  ubniU  on  to  tlic  aila,  aa  thai 
Ihrv  niiiclit  n-viilrv  tugethet ;  but  erm  tlwa  tW  mJ- 
ii.taU  uf  ihr  axl«-buit»  v«K  ettaibnl  to  the  Ued  «< 
tite  •'nr,  01  i.1  ynt  tlie  <.'>«  UFUirnlly  in  Karoft. 

Thu  Aiut'rinn  pi-aetii-r  bu  long  bem  to  ■■n***  - 
th<-  i'ar  uii  tHu  foiir-vbR-lcd  tnicka.  aud  lattcilr 
hix-whrclrd  tnit;ka  kare  Inn  uiol  under  a  Mpvtia 
cUm  of  |>ii!iiii'ii}(er-<'iilii.     TliP  carai-itj,  dniy,  aod  am — 
diiraiiw   uf  lar-whei-b  U  alludnl  to  hmIbt  Ca»_ 
wiif.l:L:  Iwt  it  may  Lalirmalatnl  tbatthawUi 
of  tlte  twu  wliii'l*  tu  Ihu  truok  increaata  bf  oac  m 
the  uimilit-r  uf  i«rta  iuvoIvmI  in  tlwilatjwTa^p 
ills  thr  load. 

Tlwn-  nn:  m 
in  tint  featuiv 
thr  i-ar  ronndii 
frrriloiii  of  motion  which  ia 
mitttrd  to  the  car  aa  it  wouU  be,  o«  ■  Imd 


OiliO'^^"^' 


Ml  nnalitv.  vfjr  the  nx\r-\Mxit  cii  i--<li'il..l« ntl.i>'lu-l  ]  n  ynh  on  nteli  Hide  of  thf  track 

to  !tif-  i.ir-l"!  •tire.'Ilv.  lur  f,  hIiom-  rndt  mt  upon  the 

Inthpillii-tinlinii,'....  -.if  lh.>  Impliid"-'  ■i-.-l— i-i — '-■      Tn.i-.i — —_ 

heniiftli-rta of  a  JM— iio-r-rMr  tnj.k, 

may  W  runml  »n  "xih-kI  tl>-  W-t  ..fiHir  i-jilw: 
onr  of  Ihi-  trniiiTi'iv-  timlirrs  <if  the  fi 
thi<  rnmr  U  »uoik<iiileil  ili 


are  wi-eml  other  i<arla  iiit-olved, 
tni-iii|t  tlie  Miiurm-e  of  the  ~ 
Within  '  to  tlu-  rail. 


onr  m  ini-  imu^Ti-r^-  iiiiiiier^  <h  iiii-  iiiiii^-.      n  mijTi    lo  \iw  rati. 

thi<  fniiie  U  Mioik'iiiliil  tliH  iiviA-n.M-hi^!itrr  f,  biiviiii(  <     Th'  ■■ar-ciid  riitt*  ii|ion  the  <m 

at  it*  nii.l-lentttli  th<-  a  ii'.-r-^>ji'i.br  if,  Hhieh  funiM  j  in  ill  a  |>i»iti«n  niid-lrnfflh  oTtbe 

tU"  l>ii<liiiiK  for  th-  kiii)!-l>»lt,  and  alfci  what  may  In- ;  lhi»  rents  ujKin  tli«  iniivr  n  ■ 

imII-'-I  tin-  '*  nnii  vheel,"  ••II  whi'li  tlierar-eiiit  iwil- .  K/nriajiy  !r,whii-h  airtonndcii  t^yitm  Jta  • 

l:it<i.i<>  it  swi'rvei.  Toll--.  aii<l  1iil>-h^'>.     Tlie  rar-fniiiif  '  Ktr  A,irhi<-]|  coniMVta  the  two  pcanUai 


I-^tt.  I  lhn.nii;h  thr  lu'diiini  «f  the  ■jii:.i-jpri 


■,~,,^.i  coniMvta  the  twopu 
•]iHnpi  It  7,amkin)t  each  ■  I 
TlH-  i>u>|i<-ii«i>ii-liar  A  ia  anapendea 
k-i»-jtf  k  k,  whicli  an  bolted  la  t 


r 
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fa»  t  i  oT  the  tnek-fiitnu,  of  which  they  rarm  a 
fuL  Tlia  loHffiludiHal  timbtTi  a  a  of  the  fniiiie, 
on  nch  liile  of  the  truck,  reut  u|ion  the  guin-spriiiga 
II,  kndlhiue  apon  ^e  equalising-bar  f,  uliose  i.-iiJs 
He  upon  the  upper  boxes  in  »i  of  the  axle,  uutaidc 
■f  the  vheelji.     For  the  detail  uf  this  portiuu  tec 

The  upper  illustration  of  Fig.  USE)  is  u  side  ele- 
ivtioD,  mid  the  lower  oiie  is  a  seutioii,  the  ivH|iective 
halves  of  the  view  being  taken  on  diirun?nt  at'^tion- 
linea.  r  is  a  teusioD'bur  or  tie  to  strengthen  the 
&Mme  1  (  a  are  tafcty-atirrupii,  to  catoh  the  nuiien- 
fion-bar  k,  if  anylhiaf;  should  give  wny  ;  t  ian  bnux- 
"*<  between  the  two  pedataU  i*  u,  iti  whiuh  tlie 
Bxle-bex  woriiaupand  down  na  the  gum-springs  cun- 
*        "■  :pand.     lo  la  arB  the  biake-ahoa. 


end  oT  thx  brake-baj 
*uA  lever  ansDgei 


X  z,  which 


'ed  by  a  rod 


(9  CAE-TRnCK. 

axle-boxea  ascend  and  descend,  an  the  spTings  give 
way  and  recover  themselves.  Within  the  side  trusses 
are  bolted  the  ends  of  the  tnuisven>e  frames  A  B  S. 
P  a  tlie  center-i'asting,  whivh  rests  on  a  ]Hist  J,  and 
this  ujioii  the  elliptic  springs  in  tlie  frame  A  B,  aa 
shown  iu  the  ujiper  pui-tion  of  Fig.  lldO,  and  on  an 
cnhirged  Kesle  in  the  kiw<.-r  left-liand  conicr  of  the 
sanie  ligure.  The  springs  rest  on  tin'  hiir  i,  and  the 
weight  is  traniirerred  liy  hanipirs  .V  M  to  tlie  niain 
frame  and  trusses,  which,  as  has  been  said,  rest  on 
the  axle-boxes.  The  mechanism  for  uln-rating  the 
brake-shoea  need  not  be  particularir  described- 
Fig.  1181  repn-sents  «  vertical  longitudinal  sec- 
tion and  side  elevation  of  a  hix-wheeled  truck. 
Tliis  has  a  rigid  frame,  uisintnining  the  wheels  in 
the  same  line  at  nil  times,  bnt  allowing  them  to 
run  over  euives  in  the  tiwrk  by  having  tile  lUnge 
removed  from  the  middle  wheel  of  cncri  trio.  The 
truck  is  so  sugiported  timt  the  weight  i« 
equa  y  d  bliteil  upon  all  the  wheels,  hy 
res     g        ujion   a  support  over,   hut  not 


nl  equd 


from  the  middle  sxle,  and 
ight   iK'ing  tmiisferred  lo  the 
axles  throug    u  rigid  frame. 
Th    w   gh    of  the  car-end,  in  tlits  case 


gingho  t 


^T 

'  iL 

>les,  IK  taken  upon 
then  tnuiBferred  to 
.    I'hich  n-st  on  gum- 
,         ,  these  ni«on   transverse  l»tB, 

w  iLh  are  suspended  by  stirrutis  from  the 
main  fronie,  which,  iu  the  example  lielorc  us,  ia  an 
iron  truss-frame.  The  Iniss-fracne  in  suspended 
from  elliptic  springs,  which  rot  eventually  upon 
the  axle-boxes.  N  is  a  side-hearing  hlock,  to  rcstrwin 
undue  luteml  owillation  of  the  car. 

Fig.  11S2  shows  B  portion  of  on  eight-wheeled 
truck  which  is  conii>osed  of  two  inde|ieiident  four- 
wheeled  trucks  connected  together  by  means  of  t, 

FJg,  IISI. 


^iagmuU-hratt  roda  for  the  fxikalals,  z  i 
%ie  the  reiitving-ipriaji  which  throw  the 
Kboea  away  from  tlie  wheel  when  the  ten- 
sion on  the  brake-mechatiistn  is  with- 
tlrawn.  D  e  are  the  unfetii-atirrups,  to 
catch  the  brake-bars  if  the  tieiiig-lxini 
jj  ahould  give  nay. 

Thns  it  will  be  seen  that  two  sets  of 
springs  intervene  between  the  car  and  the 
nil ;  the  car-end  rests  upon  a  swinging- 
liolater  which  has  elliptical  siiritigs 
heneath  it,  and  these  are  snsponrled  from  a  frame 
vhich  itself  rests  upon  gum-springs  on  the  e.iuallz- 
iiW-hu-  which  rests  on  the  axle-boxes. 

There  are  many  modilicMions  of  tlie  general  form 
shown  in  Fig,  1159,  bnt  the  featuiT  of  a  spring-sup- 
ported bolster  "swinging"  within  a  fninii-spring 
rapported  on  the  wheel-uxlea  is  gi-n<'iul]y  maintained. 
In  Rg.  1160  is  shown  one  modification,  in  which 
the  ddes  of  the  ft»nie  are  iron  trusses,  each  composed 
of  a  plmte  F  F,  ^  H  U,  and  braces  >i  O,  having 
gniilet  D  D,  which  act  as  pedestals  in  which  th< 


tlatform  A,  which  is  supported  upon  nnd  connected 
y  pivots  to  laterally  swinging  holsters  D  on  each  ' 
suh-tnick  (one  onlv  shown).  Tlie  end  of  the  coach 
is  supported  on  the  niidille  transverse  swinging- 
bolster  A"  of  the  frame  A,  and  the  swinging-holstera 
in  the  middle  of  the  siili-tnicka  abut  u]H>n  rubber 
^  blocks  at  their  ends,  and  rest  n[»n  rubber  blocks 
i  whose  sup]iorts  are  swung  fnnn  the  sub-lnick  frames 
'hV  e,  nnii  liy  them  transferreil  to  the  elliptic  side- 
irings/,  which  rest  njion  saddles  over  tlie  a\  le- boxes, 
^nre  truss-rods  which  strengthen  the  main  frame. 


CAK-VENTILATOB. 

poTte<l,  OD  r>L'Ii  nJr,  >t  four  roitiu, 
by  iiKani  of  four  |i«lnUl>,  u  nun? 
rods,  aii<l  two  HTni-Flli]-tii'  ■JiiaKi.  ' 

Cu-tmck  Z^Moe.  Tin  aticnc 
woodrii  frauM  whii'h  mU  ii|na  thr 
nliecU  l>v  inttmieilinte  H|>riDK«  hkI 
juirts,  anil  wlikli  by  uthrr  iiilrniB-,||. 
al<-(>|iriiigiiiiii]iiiortatbc*Kin^iif[.ta,;. 
Bti-r  uimii  whirh  the  i;ar(lim-ilv  n*i. 
SfpC*l:-TlirCK. 

Car-tnua.  That  comliination  tA 
sillii,  jiUtrjt,  bncn,  andtie-ialiihi'  ^ 
romia  tlie  iikelelou  of  thi-  rir.Bii'l 
ll]>on  vrhii'h,  aa  a  fnune,  ibr  diioi. 
Eitti-s,  roof,  fill.,  Ktr  fahtenMi. 

Cart-Md'dla.  Th*  u<iai-  ay^^n 
which  mU  tlie  chain  which  (tirno*'*'* 
the  honie'a  bafk,  amt  whprt4>T  t  L>' 
ihafts  or  n  cart  are  siijiiMirti-d. 

C«T'T0l-buUt       (.sA.>*u.M-; '    ' 

n.  A  hioiIe  or  built1iii|(  in  nlii'U  x  i  -' 

tinibvrH  are   cut   out  at    Ihr  nila  •  U 

as  in  ships  and  thf  la(j,ff  ili-stri|'li  •    "O 

of  ImnlH,  «ui'h  Hx  UuIK'Iki,  Inn;;-!  WC    N 

and  iMrfp-s.    (Ktv  tti>AT.)  Tlir  |<lui  'Kiii 

make  Htuh  Miaiiii  inatrad  of  lii|F[qim.    i. 

Car  r,iiri  as  lu  the  cliHchcrbuilt.     The  »«»  ai 

arc  cdked.     Ttie  frame  of  a  i-air  — 

With  lif^htcr  oars,  sucii  an  thost^  of  ntrrot  mltways,    built  boat  generally  consiita  of  a  floor  and  tuo  U. — ^ 

thia  comliination  uf  great  alrciigth  and  elasticity  ia    tockx. 

not  required.  b.  A  mode  of  joining  the  plain  of  iron  ve»«!». 

In  Fig.   1163  is  shown  a  car  whose  bed  is  sup- .  which  the  edges  of  the  plates  are  brou(;ht  Hush    ~^> 


getlier  and  rivctnl  to  a  lap  nr  'ccit  in  the  rear.  In  j  and  other  ojieniiif^  l<-ad  nn  thr  foul  air,  wlui'h. 
clinciur-biiiU  iron  Vfssi-U  the  plnles  overlajs  and  arc  diachaim-d  throngli  the  vertical  jiipea  E.  The  mun 
smiiuhI  toftt'tlii-r  by  one  InnKiludiiial  row  of  rivets.       of  tlie  itnntj>erH  I)  J)  ar<<  pn-hentnl  fore  and  aft 

Cai'vel-joUit.    A  fiu-A  joint;   naid   of   ship's    siieutiTcly,  anil  one  of  the  dBm]>rT 
thnl<era  or  pl.ites,    in  coiitmilixtinctiull  to  (liitclier.  \  close  t'        '  .-...< 

See  CAMviii.-iini.T.  , 

"  i-iy. )      A    derice    for  I       The  dcv 


D  (liitclier.  I  close  the  pipe,  according  to  the  direetii 


Cu-veu'ti-la'tc 


jvmg  II 


Icvicp  shown  in  Fig.  1166  is  designed  tooj   •*" 
siinuluiieously  alt  tlie  alternating  ahutt  '^f* 


ill  whii-li  a  ei>wl  or  ho-xl  II  ou  the  roof 
catches  the  air,  nhieh  is  filtered  tlirough 
n  gaiife  screeu  and  led  down  Ilirough 
the  roof  of  the  car.  Crrwent-sluiiied 
openings  e  deflect  the  air  into  the  ear, 

Fi2  IIM. 


to  hare  one  half  of  the  shutters  op<-n  while 
Uge  ia  niovinft  in  one  direction,  and  to  tv- 
a  ponlion  of  the  shuttent^i.  e.  open  those 
ra  doKtl  and  close  the  open  ones  —  when  the 

moTea  in  the  opposite  dirvctian. 
neehniiigin  for  operating  the  shutters  consists 
lida-bar  H  and  its  otH^rative  lever  /.  and  a 
if  ilotti^  and  bent  lever).  F,  unil  their  con- 
linki.  The  »liile-bar  H  nins  the  U'liRth  of 
-tuTTct.  In  the  up)icr  figure,  wliii'h  ia  a 
bal  wction,  the  rear  shutter  B  is  Hliown 
id  A  closed.  In  the  tower  figure,  whicli  is 
ition,  the  [ever  a  clearly  shown  liy  which 
'    ;ntilating-shuttets  are  0|>emtvcl. 

7  is  shown  nn  adji — '    --■■- 

f  removing  the  dual  fr 
ictinn-openings  D. 
paddles  a  on  the  rotating  shaft  dip  into  i 
ith  at  the  boltoni  of  the   vvntilalor  whei 

Hg.  IIBT. 


r  entering 


Jl  CARVING. 

mental  forms  hy  means  of  chisels,  gmrerg,  seorpers, 
etc.  With  metals,  it  becomes  chatingi  with  plas- 
tic materiul,  moldiruj. 

It  is  a  very  ancient  art,  having  been  emploj'ed  in 
Assyria,  Babylon,  Persepolis,  Kgi'pt,  and  Greece 
upon  clisriots,  furniture,  weapons,  and  many  other 
objects. 

it  was  about  U91  n.  c  that  lleiatvel,  of  the  tribe 
of  Ju'lah,  was  specially  selected  for  bis  skill  as  a 
workman  in  gold,  silver,  brass,  gem  cutting  and  set- 
ting, and  canring  ia  wood,  and  was  commissioned 
to  execute  the  work  upon  the  Tabernacle  and  its  fur- 
niture. Aholiab,  of  the  tribe  of  Dan,  was  his  tint 
assistant,  and  he  had  ottier  coadjutors  not  mentioned 
by  name.  The  l^plians,  among  whom  Kloses, 
Rezaleel,  and  others,  liad  Ureu  educated,  were  justly 
renowned  for  their  skill  and  taste  in  curving,  as  £s 
abundantlijr  shown  by  their  clioirs,  biers,  couches, 
arms,  cliariota,  musical  iDstniments,  and  other  arti- 
cles cited  under  their  respective  heads  in  this  nork. 
To  mention  one  specUlly,  tlieir  chairs  left  little  to 
be  desired  or  attempted  either  in  coiafort,  beauty, 
or  nuhulstering.     See  CiiAiii. 

The  oniamenlation  of  the  Temple  of  Solomon,  and 
its  furniture,  about  1005  a.  c,  call.'d  for  the  skill 
of  a  workman  who  was  of  a  mixed  Tyrian  and  Is- 
melitish  descent.  His  skill  in  carving  and  casting 
was  derived  from  hts  father,  who  followed  the  busi- 
ness   of   a  patteru-maker    and   bronze-founder  in 


The  dust  i 
ater.      The  s 


i  by  the  draft  on  the  fiuis 
rting  air  is  collected  in  the 
hrougb  a  screen  £  before  ad 

rfmr.    A  larpr,  pointed  knife  for  cutting  up 

id  [loultry.     See  Carveno-hmfr. 

rto^    The  art  of  cutting  wooi),  etc.,  to  oma- 


Ihat  which,  frozen  into  conventional  forma,  gave 
severe  grace  to  the  Grecian  arc  hi  lecture.  Tlie  capi- 
tjils  of  the  bronze  colnmns  erected  by  Hii'am  Abiff 
were  ornamented  by  "nets  of  checker  work,  and 
wreaths  of  chain  works,"  lilies  and  poniegranales  be- 
ing strung  upon  the  pillars  and  llieir  capitals. 

"  Hiram  made  the  tnreni,  niid  the  shovels,  and 
the  basins.  The  two  pillars,  and  the  howls  of  the 
chapiters  on  the  top  of  the  two  pillars,  and  the  two 
networks  to  cover  tlie  two  bowls  of  the  two  chapi- 
tera,  —  and  fonr  hundreil  pomegranates  for  the  two 
networks,  even  two  rows  of  pumegianates  for  one 
network,  —  and  the  ten  buses,  and  ten  lavers  on 
tlie  bases  ;  and  one  sea,  and  twelve  oxen  under  tie 
sea;  — all  these  vessels  were  of  bright  brass" 
(bronze),  and  were  cost  in  the  plain  of  Jordan,  "in 
the  clay  ground  between  Succoth  and  Zere- 
dathah.'" 

These  utensils,  together  with  the  great  sea 
of  bronze  wliich  held  2,000  Imths,  tn]uired 
great  skill  iii  carving  and  casting,  and  an 
(leeined  very  n'marknble  for  the  time  at  which 
they  were  execute*!.  The  surprise  exprmsed 
arises  froni  our  own  vanity  and  depreciation 
of  the  skill  of  those  who  iireceded  us  a  few 
thousands  of  yi'nra.  Tlie  tnth,  as  estimaltid 
by  JoNephus,wBs  equal  to  8j  giillons  <S.tiS96) ; 
according  to  the  Babbinical  writers,  4J  rallnns 
nearly  (4.4S8G)  ;  Smith  <-sliuiates  it  at  ?{  gal- 
tons.  Taking  the  lowest  esliniate,  the  bnuen 
(bronze)  s,'«orihetMn)>le  conrt  hidd  over  B,000 
gallons.  The  flinldees  broke  it  in  pieces  to 
remove  it  to  Riihylon,  al>ont  GfH)  B.  c.  They 
estiinateil  it  only  as  so  much  metal ;  thev 
"carried  the  brass  [bronze]  of  llieni  to  lltthylon.'" 
I  This  was  a  large  vi'KM't,  and  may  well  be  believed 
I  of  the  time  when  works  of  art  were  estimated  by 
I  their  colossal  proportions.  The  si  ones  of  Egypt  and 
Rantliec  are  yet  unrivalled  in  modem  times.     See 

The  doors  of  Solomon's  Temple  were  of  oUve-tres 

I  wood,   and  on   llieni   wei-e  carved   "cherubim  and 
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]ialiii-tre«*«  and  otten  tlowcrH."  Tlie  carving  wojt 
oviTliii'l  with  fc>l(i.  Oth«T  doom  were  ot  Hr,  iiinii- 
larly  can'td  and  |»luted. 

Till*  tUton  of  tlii*  trniitU*  of  th**  In<lian  idol  Soni- 
naiith  wi-n*  of  wimUi-HtxHl  clalvirHtflv  carveil. 
TlifV  Wfif  tiikt'H  bv  Malnnoud  of  liUiznU  A.  Ii. 
lO'JI,  Aitd  Mcrt*  ni:Kl(*  thf  fntnint-t'-iltMirs  to  hi:*  tomb 
in  Af;;li:ini.*>tun.  Tliry  wrp-  ntakt'n  hy  thr  Hritinh  in 
1^4'J,  and  the  Oovrriior-lfiMnT.il.  ut'trr  a  jwan  in 
tli«*ir  |iruiN<*  worthy  of  u  /"lir,  onh-n-d  lh»*ni  to  l>e 
rnttttnil    "with    all    honor"   to    the  olix-en**    idol, 

••avrn;nnx  *^"*  i»"*"lt  ^^  ^*'*'  v<*ars."  iUnx\  wnMr 
8ti*|»iM*d   in   and  c-oiintcrniauded  thir  absurd  order. 

Carv'ing-chis'el.  A  rhisel  having  an  oblique 
vlgi*  and  ti  UiHil  uii  lioth  su\vn.     A  $inc  chisel. 

Carv'ing-knife.  A  lurgt'-siznl  knife  uMed  for 
cutting  nieiit  at  table.  It  i?>  usually  handsomely 
mounted.  The  ('ar\'ing-kniveH  of  tuo  centuries  since 
were  a  jiart  of  the  Htat«  ber\'it:e  of  the  rufector}'. 

Fig.  1168. 


C'heverton  built  a  machine  for  simikr  pv|MW^  Ai 
oiierations  of  which  attracted  ooDiidcimMc  altwl 


pri>iaAiMH;.i^4r«ig-*Ma|t«<Nrt  1i -hi     ,J 


A«i>.<i-ii.«r-tiWw 


iMI'Mt 


Grare-Kmirrs. 

TliO!io  n'|»n»^'nttHl  had  the  grace  Ix'fore  meat  ami 
that  after  nn-atp  with  the  rnuMc  i>f  the  intonation. 

Achilles  carved  for  his  visitors,  and  each  wan  ex- 
pe<-tnl  to  eat  his  nios  without  grumbling.  Josetih 
Kent  to  Iteiijaniin  a  larger  mevt  than  to  cither  of  tne 
other  brother*. 

As  to  U'havittr  at  table,  we  learn  fnffn  Plutanrh 
and  others  that  |mring  the  nails  at  table  waa  the 
height  of  viilgiiiity  ;  s{»t>akin;;  Kuid,  spitting  and 
coughing,  wen-  unri>ganliii  trifles.  As  the  gue«t« 
hud  no  lurks  th»'y  wi|Hil  their  greasy  hiigers  on  soft 
hnvid,  which  they  then  tlirew  to  the  dogs.  "The 
dogs  eat  of  the  crumbs."  Napkins  came  into 
fashion  later. 

In  after  agtvn  each  man  gra.«»|K*d  the  joint  and 
carveil  fi»r  }iinis<>]f.  l^^f*'  <  'ask-knikk.  )  Table-forks 
an>  a  nnn-h  later  thniirht  ;  tliey  came  from  Italy  to 
Knglaml  in  tlh*  tin)**  ut*  the  Stuarts.     S>e  F<»i:K. 

Bn'.id,  ni'Mt,  ainl  U'tT  forin<Ml  the  usuul  fet*d  of 
our  an>-estors  in  Knglaiiil  ibtwn  to  anil  during  the 
reign  of  Kli/alH>th,  and  tlie  {tfupie  Iiiinii'd  them- 
M'lvfs  curiously  in  tin-  nioil-s  of  «arving.  invi-nting 
a  \\li<»li*  cati'gnrv  of  ti>c)ini<-.ds.  .Iiiiian.i  ll«*rners, 
latlv  |»rioii'N>  of  the  nunnery  of  S<»|i««\vell  in  the 
tifti'enth  •  •■nttiry.  the  nputt'ii  author  of  the  *•  Bis>k 
i>f  St.  .-Mlf.ins,"  givfs  ih'"  followinii^  as  th»*  terms  ap- 
plied to  c;ir\ing  ibf  n-sju-ctive  animals  :    - 

••  \  drre  w.is  liroki'U,  a  gos«»  riT\'d.  chekyn 
frusslnil,  a  eonv  nnI.ii-*-<i.  a  eniiie  tlysphiye»l,  :i  nir- 
h'we  uni'iviiti-.l,  a  ijuayl-'  wyng:r''d,  .1  swanne  lyft«*. 
A  Iambi-  shoIilen-«i,  :i  biTou  dysnii-mbrvil,  a  ]N-ac<M-k 
dvsfv;;uii-l,  a  s-inion  «-bvnvil,  :i  b.iMoke  svnilvil,  a 
H»»l«"  loynvil.  aU'l  .1  bfi-rne  spluvr»l." 

CarV'ing-ma-chiiie'.  Om-  t'.>r  cirvim;  wishI,  or 
n>u:;)iifig  it  out  !»rep.ir;»iory  to  the  cbisi'ls,  g«»ugi"s, 
anil  sinriwi-s  of  tin*  t.irver. 

As  eaily  as  1  •»oo,  :i  Mr.  Watt,  of  t^mdon,  built  a 
ma<'hine  that  carvnl  medallion^  and  ti^un's  in  ivorv 
and  eUinv,  prinlui  in;*  siniir  vt-ry  hanilsotui*  work 
with  givai  rapidity  :  in  1>II  autl  IhI.'i,  Mr.  .lohn 
Is:ia<-  Hawkins,  of  tUiWiine  city,  pro>liit  •••1  a  similar 
maihine  for  the  -» ;    in    l>->,    a    Mr. 


throughout  EuroiM.*. 

Itu.\  IT  II  w'A  ITK  8  carving  proccM  (EnffUah),  2C«n» 
licr,  \bHK  Thin  procetw  is  not  denendent  afaacil- 
tingtiMds,  T>ut  the  woimI  is  hnmed  airajr,  or  ntlMr 
converted  into  chan^oal.  Th«t  wood  i»  atccpid  il 
water  for  aT«ut  two  houn,  and  the  caat-inm  dii^  tr 
mold  containing  the  device,  is  heated  to  itdBfM  tr 
sometiuH-s  to  a  white  bent,  and  apptird  *g»iii1  tbt 
uihmI,  either  by  a  handle,  ait  a  branding-iron,  by  a 
lever,  or  by  ahi-rew-pre.Mi,  according  to  cinniiiMUBei& 

The  moll  hi  are  ciut  from  plaster  casta  of  tlie  «%!• 
nal  mtslels  or  car\'ing!t. 

The  saturation  of  the  wood  with  water  pfeffBli 
it.H  ignition.  It  gives  otT  voluroea  of  smoke,  b«t  no 
flame,  th<*  wo«jil  being  charred.  After  m  abort  ^ima, 
the  iron  is  returned  to  the  fumai-e  to  be  whartrf, 
the  bla«.-kene<l  wood  lii  well  rubbed  vitb  a  hard  hntk 
to  remove  the  charcoal -(Miwder,  which,  betqg  a  bi4 
conductor  of  heat,  naves  the  wood  froni  inatctialdi^ 
colonition.  ISefon;  the  nrapplication  of  tlie 
the  w(M>d  is  again  soaked  in  water,  Imt  for  m 
time,  us  the  wood  now  ahsorlis  water  vitb 
facility. 

The  nitation  of  iHiming,  brushing,  and  wettim  ii 
re^M'ttted  lu  or  20  times,  or  more,  until,  in  CmI,  tkt 

Fiff.  llt». 


I 


Otrrimf-ybekitui. 

wo<mI  fill.s  ever>'  cavity  in  the  mold,  the 
ing  materially  influenceil  by  the  chanseter 
flition  of  the'woiMl  itself,  and  the  dfoma  fai 
the  moist un^  and  heat  are  applied.     Tbe  wnttr 
checks  the   destniction  of  the  wood,  or 
4'hange  of  any  kin«i,  that  the  bamed  tnrfnci^ 
cleansed  by  bnishing,  is  often  employed,  •■  il 
U>  left  either  of  a  ver}*  |«le  or  deep  browB* 
to  the  tone  ofcob>r  renuin-<l,  so  as  to  nitck  «M 
ings  of  any  ap*  ;  or  a  attle  scraping  NOMIM  th 
«>olon'd  surface. 

perforated  carvings  are  bnmed  apoa  thkk 
of  wihmI  and  cut  off  with  a  oircnlar  MW. 

In  the   machine  (Fig.    1169)  MVenl  e 
carviMl  at  once,  the  |iattem  being  plnood 
t ween  them.     Tlif  model  and  tKe  wood 
are  plaiisl,  say,  8  or  10  inches  apnit. •      . 
slid*',  fn'i*  to  move  in  one  directioii 
wbii-h  is  fn*e  ti»  move  in  a  diivetlon  «• 
the  former.     This  form^ what  ia called 
f'fi',  as  by  a  combination  of  tbetwc 
tto!i  m  ly  Im*  attained.    The  two 
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the  coiiiMnatioii  of  the  two  fomiinf;  ail  nnnulnr  unt 
for  tlw  tire.  Till!  hitrriiogod  jHickiiig  is  intcudml  to 
■baorti  tiK  jar. 

diat  whii;1  iwit  in  tliiTC  M'parote  piecvB,  cotisist- 
Ing  of  ■  ritil  aud  two  porlimiH,  rnch  or  wliii^li  Intlcr 
hail  >  hull  anil  n  weli,  lirtwwii  trliich  thi:  iuiirr 
IUn"i-  of  tlin  rim  i«  |{riT>p<il  mid  bolU'il. 

The  whei'l  e  haa  Hlitc-[ilati-s  caiit   ii 


n  one   ])iere 


t  the 


periiihrrir*  of  (he  udi'-iilutM.     The  cndnling  ti 
Uavcurcd  l>y  rivets. 

In  the  whifl  /  the  tire  tias  jitiis  iijion  its  inner 
Mill',  which  pnter  slots  in  the  rim  of  the  wherl,  to 
hold  the  tire  from  shirting.  Thu  flange. iriere  has  a 
khoaldvr  projecting  on  the  inside,  lliaC  tits  in  a  eir- 
cuUr  groove  in  the  hody  of  (he  wiienl,  to  whieh  it  ia 
boltecf 

The  wheel  g  has  a  circular  recess  to  receive  a  collar 
on  the  axle,  onr  wliich  is  boltnl  a  covering  annular 
disk.  This  device  i»  to  allow  the  revolution  of  one 
of  the  wheels  uiion  the  axle  in  cun'ei  of  the  truck. 

A  is  a  car-nheel  conitniuted  in  two  [larts  :  fint,  s 


zitv 


flarinj;  slightly  outivurd,  RInIs  in  this  llnnge  (the 
ciren inference  of  which  is  slightly  larf^r  than  th;it 
of  the  inner  edge  of  the  rini)  permit  it  to  spring  mut 
the  flans^  of  the  rim  into  the  inner  recesa.  This 
rterire  diapense^  with  the  use  of  bolts, 
and  gives  cla«ticity  to  the  wheel. 

»  and  j  are  two  formi  of  wheel,  in 
each  of  which  the  cast  huh  and  rim 
are  connected  by  corrugated  wrought- 
mctal  diskiL 

k  is  the  Itadilin  wheel,  in  which  the 
entire  weh  and  rim  are  rant  in  one 
piece,  and  this  Inner  eilgc  of  the  web 
rests  upon  the  luib.    The  huh  i«  fuviiH-d 

with  sur ■   -    ° -  '--"   - 

ring*,  wj 

through  eutni7!e<l    holes 

with  tnleri>o<ieil  ]wtcking-ring«  of  iiidia- 

rubber  to  less'ii  tremor  and  jar. 

/  r  ftre  two  vi.'w»  of  the  Walmn 
wheel.  In  which  the  .i[iace  between  the 
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huh  and  the  rini  ia  occniHcd  bj  a  ikcktOM  aMlIk 
frame,  whoae  opening*  art  filled  wteh  paodaef  «Md 
eonipresacd  theiein. 

In  the  wheel  m  <Fig.  11711,  vcdgci  et  moi  wt 
driven  lietween  the  rim  aitd  the  tin.  The  poqai 
of  these,  also,  is  to  absorb  jar. 

n  n'  are  views  df  a  ronijiound  wheel  in  which  ttf- 
inenta  of  wood  form  a  web  hetwern  the  hub  and  the 
rim,  being  aeeured  and  strengthened  by  nietalli>: 
plates. 

n  0'  are  Wrws  of  a  wheel  in  wliieh  the  hob  an>l 
rim  are  of  cant-imn  united  by  wrought-iron  tpokn, 
each  alternate  sjioke  leaning  at  an  angle  fimn  ai>i«- 
site  sides  of  the  central  cin.-u"<^rence  uf  the  hob  ta 
tlie  central  line  of  tlie  rim. 

qiaa  wheel  noniewhat  ainiOar  to  U,  in  whiih  the 
web  of  the  wheel  is  inclosed  between  binding-pbtea. 
and  has  a  j>acking  l>etwceD  itaelf  and  the  platm,  auc 
also  on  its  inner  edge. 

Pnper  also  enters  into  the  roinpO«ition  of  nona 
wheels.  The  (iA|ier  is  tightly  prviee'I  in  aa 
between  [lie  steel  titea  aniL  the  (ml.iioi 
as  to  form  a.  eoiii]iact,  htiung,  and  y«. 
somewhat  resilient,  material,  which  deadens  taartt 
anil  diminislies  the  force  of  inniMssion. 

"  Tliere  are  in  daily  use,  on  the  37,00<i  miW  of 
railway  in  the  United  Stales  not  lest  than  1,!U>,M0 
tnickand  car  wheels  underS.IiOO  Ineomotivea,  i.Utt 
paaaenger-i'iirs,  2,700  baggage  and  exjireia  ran,  and 
160,000  ^reigh^ca^l. 

"  The  avBiloMe  statistics  show  that  {Msstnger-cin 
make  an  annual  mileage  of  28,100  milea,  or  SS^A 
miles  per  day  of  320  daya  p<'r  aiinnm  ;  the  avenp 
load  borne  on  each  car-wheel  to  be  SJ  tons.  Witk 
this  lo.id  the  average  life  of  n  wheel  is  45,000  iniK 
or  I  ffs  years.  On  trains  running  at  express  tpetiK 
tile  average  lifi:  does  not  exceed  10  months'  service^ 
while  wheels  under  tender-trucks  hnve  a  hfe  of  11 
montha  L'lider  fn-ighl  sen'ice  in  the  Stnte  of  Sew 
York,  with  nn  annual  train'irfileage  of  II,4i3.1!l 
milea,  transporting  TS.5  tuns  of  freight  ]a-r  ttaia 
the  annual  mileage  pcrcarwas  14,649  miles,  earl 
wheel  bearing  an  average  load  of  1, 47  tona,  iihic 
gives  3. OS  rears  as  the  life  of  a  fri'ight- wheel,  ea 
Tea|>ondiiig  with  the  exiM'rienee  of  one  of  the  prini 
pal  roads  in  the  SltU: 

"Hut,  niwuming  the  average  life  of  car<wbe< 
under  all  kinds  of  service,   to  be  five   year*, 
total  numl>er  of  wheel"  worn  out  annually  in 
United  Slates  nill  not  be  less  than  250,iXM>. 

"At  an  average  coht  of  eighteen  dollars  perwl 
allowing  aliout  one  half  for  the  value  of 
old  wheel,  the  annual  lom  mar  W  stated  at 
and  a  i|uartcr  millions  of  dollars"  — Vi,  G.  ' 


supporting    flanges    or  binding 
winch  are  Imltcd  to  e.ich  other 


^p^^?*'-' 
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t*  nnMl  llHm,  (nd  nnder  them  leaa  brittle.     See 

^intK  ALI  Hfl-FD  KK  ACB. 

Aur-^irtiad  Latba.  One  which  is  adapted  for 
^fniug  off  the  rims  of  two  driring-wheela  after  they 
"■**  IweD  ]>n»Bed  on  to  the  axle  ;  or  for  turning  atf 
*■•  irheEU  lepaTatelj.  a  i  are  the  face-plntes,  8 
""^  O  inclies  apart,  and  fotmiiig  bcod-atot'ks  Be[>ar- 
*tely  geared  and  independently  driven,  if  desired. 
'  ^  lire  the  tools  mounted  in  the  alide-resta  «  /, 
»hich  arr  adjiiataMe  on  the  bed  g. 

Oao-wlu'dow.  {Railmty.)  Car-windows 
*UnAlly  arranged  to  lift,  and,  being  light,  liave 
«<*at«enjoUc8. 

VentilBting  car-windows  are  made  to  0)>en  at 
^de  towards,  for  the  time  being,  the  Fear  of  '' 
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The  lower  cast,  as  arranged  for  an  ordinary  work 
a  English,  has  S4  boxes  of  dlHerent  aiies  ;  these 
ontaiii  the  variDus  aniall  letters  (hence  styled  "low- 
r-case  letters  "),  the  marlca  of  puuctuatioii,  the  bg- 


Th«  frame  of  the  window  projects  sttfficiently  far 
fram  the  body  of  the  car  to  ndmit  of  there  being  ap- 
|itied  to  it,  on  each  side,  a  valve  or  side  window  C, 
which  can  be  opened  or  cloned  asdesired,  and  retained 
in  dthcr  position  for  the  purpose  of  ventilating  the 

The  aide  windows  C  vibrate  on  hinges  at  b,  and 
an  retained  in  position  by  the  spring  e,  either  open 
or  closed  against  the  front  window  S. 

Car-^wla'doir  FKifen-lng.  Asp^inf^boltwhich 
holds  a  car-window  sash  nt  any  rcnuired  elevation, 
according  to  nroviaion  of  holes  in  Idk  casing  for  the 
necption  of  the  boU. 

A  cam  or  snail-shajied  piece  secured  tn  the  face  of 
th«  aaah,  and  binding  by  the  weight  of  the  same 
t^nat  thq  beading,  to  hold  the  sash  at  any  eleva- 

Car'y-at'i-dM.  {/IrchilcUurc.)  Female  figures 
nbced  as  columns  to  eupport  an  entablature.  JIale 
Hgnrea  in  this  position  and  relation  are  called  Allan- 
la,  Ttltimona,  DT  Pcrsiana. 

CM'oa-twL  {Ordna'ue.)  The  rear  portion  of  • 
gan,  embracing  the  Imob,  bust,  ami  bnnc-riju/.  The 
tateabeit  at  ships'  guns  have  brtKhiiui-ltxi}n  in 
place  of  Itnobn,  intended  for  the  breethimj,  whose 


urea,  and  spaees  and  "  quadrats  "  of  different  rAm. 
The  upper  casR  hns  96  boxes  of  uniform  Kre.  These 
contain  the  capilala.  small  cnpitals,  and  various  char- 
acters which  are  in  frequent  use,  such  bb  paivntheses, 
stara,  and  other  signs  of  reference,  dashes,  dollar  and 
pound  marks,  and  so  on. 

In  the  upper  case  the  Icttprs  are  arranged  in  a1- 
pliabettcnl  order  in  the  lower  rows,  the  capitals  on 
the  left,  the  small  capitals  on  the  right.  In  the  lower 
case  the  letters  are  not  arranged  in  alpluibetii-al  or> 
det,  but  in  such  a  way  as  to  bring  those  moat  fre- 
ng.  iiT6 


iMMlHl 


or  jets  of  wi 

CaM.  1.  {PHuling.)  Ty|>es  are  arranged  in  a 
eoic,  which  is  a  tray  with  com|uirtinenta  for  the  let- 
ters. Two  pain  of  caaa  arc  allon'e<l  to  a  com|>ositor, 
and  constitute  a  frame ;  one  'pair  contains  Roman 
letters,  and  the  other  italics. 

The  sizes  of  the  compartments  arc  unequally  pro- 
paTtiDned,as  some  letters  oeeur  more  fri'quently  than 
others.  It  is  also  dGsig;icd  to  place  those  coni|iort- 
menta  moat  fntqnently  resorted  to  nearest  to  the  o 


.  ~\^\ .  "hiiE: 


a,  e,SOO  e,  12,000  J,  8,000  ni,3,000 

b,  1,600  f,  2,900  j.  400  n,S,000 
C  B,000  g,  1,700  k,  800  0,8,000 
d,  4,400  b,  0,400  1,  4,000  i>,  1,700 


'  naentlv  used  ilirectly  in  front  of  the  conipositor- 
,  To  get'a  J  or  x  the  hand  ot  the  compositor  muat  ytass 
over  a  space  of  nearly  three  feel,  while  to  gft  a  (  or  e 
it  trarersea  onlv  three  or  four  inches.  If  the  lett«ra 
wvre  arranged  in  alphabetical  onler,  the  work  of 
composition  wouUl  be  at  least  lioilbled. 

Besides  these  nsual  sorts,  there  are  many  others  not 
unfrciiucntly  employed,  mth  as  accented  rowd^ 
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mi|i«*rior  fiin>r«'H^i  '^  '  c\.c..\  nuporior letters  <*  *  •  etc.), 
fnictionA,  nii«l  many  othei%  altoiit  a  hiiiiilred  in  all. 
Thest*  arv  usually  kVpt  in  a  M'|innite  rase. 

2.  {D'fokbnuhnQ. )  A  covf  r  nvule  ready  for  its  con- 
tenUs  —  the  U»ok. 

3.  (Afasoiirif.)  An  outside  fai'in;*  of  a  building,  of 
niati'n.il  HU{ivrior  to  that  of  the  backing. 

4.  {Joinrni.  I  ft.  All  ill'  lotiii;^  rr.iint* ;  an,  the  Msli- 
casing  ;  a  hollow  U>x  tin  the  Hidf*.<»  of  the  fr.itiie,  in 
wliicli  the  wi'ii^hls  work. 

h.  The  fraiiit*  in  whichatloor  in  hung.  c.  Tlie  in- 
cloMin»  of  a  stair. 

5.  (  Weavitiff. )     Tlie  pulley-box  of  a  button.lo.ini. 

6.  (Pi/rof''rIttncs.)  The  jiaiHT  cylinder  or  cain»iilc 
of  a  firework. 

7.  {Miniufj  )  A  small  fis-surc  which  lets  w.iti>r 
into  thf  woikingH. 

Case-bay.  (Carpeufri/.)  The  8]>.iee  betw<»en  a 
pail  of  ;rinltis  or  two  print-ipalsi  of  a  nwf  or  ceiling. 

Case-hard 'en-ing  I'ron.  A  plo<•e^»4  of  cemen- 
tation uhii-li  c«>nvfit>  th**  Mirfa<v  of  iron  to  .ste*'l. 
It  ditri'M  niiiinlv  from  the  manuf.i«'tiin>  of  tnie  sttvl 
in  the  ditfcrent  l«Mii{tlM  of  time  employrtl,  and  in 
thv  drpth  tu  whicli  it  extends.  Ca>e-liurdt>nin;c  in 
(•flV<'t«'il  by  ]>aokin;(  thv  article  to  be  hardeneil  in  a 
Ikjx  with  cliaroo.ll,  ;;r«mn«l  or  broken  Itoneii,  par- 
ticles of  horn<i,  rawliiih',  or  tanned  leather.  The 
i-IoM'il  box  with  iti  rontHiitn  ii  placed  in  an  envelo|»- 
iiig  fire  in  a  fiirnacf.  TIih  fuel  is  pn-ferably  char- 
eotd.  The  lunger  thn  heat  in  kept  u\\  the  deiMMT 
will  lie  till'  ai'tion  of  the  enncnting  mati'riaU.     Tliis 

iinx'eM  i>  liMi;;thy,  anil  not  always  convenient. 
''re.[U(*ntly  all  the  mechanic  ri*4|uiirH  ist  a  thin  coat- 
ing of  in«iurat«'«l  metal  on  the  oiittiide  of  the  article, 
uhirb  will  not  U?  subject  to  onlinary  abrasion  or 
thf  arti«>n  of  a  tilr. 

A  simple  m<'tho<i  of  ease-hanlening  small  ca.st-iron 
Wfiik  is  to  make  a  mixtuit*  of  e<|ual  iKirtb  of  pulver- 
i/.cd  pni.sMate  of  ]»ota.sh,  salti>etre,  and  hal-am- 
nioniai-.  The  artiilrs  must  l»e  heat<*«l  to  a  tlull  n^\, 
then  volh'd  in  this  |towd*'r.  and  nftcrManls  plung«tl 
into  a  bath  of  4  oancfH  of  s.il.anunoniac  and  2 
ouncea  of  the  pnissiate  of  jiotash  di:»jiolved  in  a  gal- 
lon of  watT 

8hev!nn  p.\i'ks  a  layer  of  limestone  in  the  bottom 
of  the  box,  and  then  layers  of  a  compo<»ition  alter- 
nating w ith  and  iiulosing  the  iron  to  Ix*  >te<difi  -d. 
The  coin|K>^ition  is,  —  rharcail  saturateil  with  watrr, 
2oO ;  <hloride  so«liuin.  3^ ;  sal  so-la,  1*2;  pulv. 
ii>Hin.  it  ;  bKvk  ox.  nnngan<>».',  5  ;  mixed.  Lute  on 
the  top,  hi-at,  renuvc  while  hot,  and  plunge  into 
told  w.itrr. 

Case-knife.  A  large  tible-knife.  It  was  for- 
mt'rly  kept  in  a  rani-  or  sheath,  and  the  name  is  a 
remrmbranoe  of  the  goo-l  (!)  old  ti'iie.s  when  evi*ry 
gupftt  carrifil  liisown  knift>  to  the  fra>t,  )ie1|>e<l  him- 
M'lf  from  the  joint,  was  innocent  of  forks  or  napkins, 
and  finijiheil  hy  using  it  for  picking  his  tei-th  or 
M'ttlii)';  atcountb  with  his  nei^hUir  after  pii-king  a 
ipiaiit-l. 

••  Manv  were  the  tables  [at  the  T*ondon  Lonl 
Mayois  ^'ast,  ICG^r,  but  none  in  the  hall  but  the 
Mayor's  ami  tin-  lA)id'i  of  the  Tiivy  Council  that 
had  napkins  or  knives."  —  PkI'Ys. 

••Tlu-  fixnl  of  tlir  C'l'lta;  eoiisistb  of  loawsof  br^ad 
anil  iiH'at  tU»atiiig  in  thf  bit>th,  broiled  on  the  «o;ds 
or  nxisted  on  spits.  They  gra.sp  the  meat  in  Iwth 
hands,  but  in  a  eliMuly  manner,  and  t;naw  at  it  like 
lions  ;  if  any  jvirt  i.s  too  tough  to  \h>  toin,  thi*y  draw 
thrir  case-knivi's,  with  whi»h  raeh  is  provid«nl." 
—  rosii>ii\ii'.s  ;  iiuoteil  in  the  *' l)eipnosophi>ts" 
{\.  I).  220). 

•*  Their  platter*  are  of  earthenware,  silver,  bra&s, 
wood,  or  baak«*t-work." —  Idii>. 


Case-look.    A  box-lock  icrewed  on  lo  tke  fMi 

.  of  a  door. 

Case'mate.  1.  {F&rti/Uaiion,)  A  vanUoT  ma- 
son's work  in  the  flank  of  a  bastion  or  ebewhcis  ia 
a  fortification. 

Otsemates  with  embrasnrea  are  definnble  eruriMCM. 
linrrnck  and  stort  coMcnvaUM  ara  bomb-pTOofs  for 
sheltfr  and  supplies. 

2.  (Joinery.)  A  small  hollow  moMing  or  cotr, 
er|nal  to  aliont  ^  to  ^  of  a  circle.     Sc«  MoLDIiCO. 

Case'mate-f;ttn.  A  gnu  is  niouiite«l  in  caannaie 
when  it  U  placed  in  a  protectetl  chamber  and  fins 


Caumntt-  Otrrimgt. 

through  an  embrriHure.    Tlie  mnMnirtion  of  tW  car- 
nage differs  MMnewhat  from  tliat  of  tlic  barhrttr. 

Caae'mate-truok.  { rthicU.)  A  truck  fur  traaa- 
|)orting  guuH,  rtc,  in  casemate  galWrirn  or  thmajdi 
[•ostiums.  The  bed  consists  of  two  lonritmlinal  ndk 
fonning  the  sitles  of  the  iMxly,  iinitnl  by  thivr  tfaa- 
M>ms.  Tlie  whole  ivstn  on  four  wh««b  or  toOcn  of 
cast-iron,  antl  is  giiideil  by  menus  of  a  toiifpip. 

Case'ment.  A  ftmh  or  glaMK  fnuiir  ojirninffOB 
hinges  and  iwolving  U|K>n  oue  of  tbe  rvrtical  cs%bl 
A  F}-rurh  window. 

Caae-pa'per.    The  out&ide  nuim  of  a  rraa. 

Caae  shot  Cnte-ihol,  or  tirafnui,  as  tbcy  an 
frequently  termed,  from  the  namr  of  the  Eai^kh 
ofRcer  by  whom  they  wrre  introdurrd,  aboat  ISOS. 
are  a  thin  8]iecies  of  shell  filled  with  ImUrts,  aaJ 
having  a  fuse  which  is  m  cut  or  amiuginl  as  tofaani 
the  case  about  sixty  yanls  in  frout  of  the  oliject  tml 
at,  so  as  to  scatter  the  bullets  over  a  c-oaiadrtaUt 
s|iace.  This  under  favorable  cirrnmstancei^  is  a 
ver>'  efficient  jirojectile,  and  vonld  lie  still  MOffe  m 
were  it  ]K)ssible  to  cut  the  fuse  to  snch  enctncM  ti 
to  always  exploile  just  at  the  desired  |ioint.  Tht 
shot  are  8ometiiiK*s  placed  in  s  tin  rjllnder  vith  a 
woo(h'n  sabot,  and  used  without  a  fnse  at  mnses  flf 
300  vanls.     This  is  diMtinctiwlv  known  as  anidm, 

Case-wind'ing  ^77atch.    Yhenivr,  of  Switaf- 
land  il'nitcd  Stati-s  )iatent,  Felimanr  6»  IBMV  has 
a  watch  so  ronstructiHi  that  the  oi«nnig  of  the  c 
winds  up  the  works.     It  cannot  oe  oveimotuwL 

Oui7ot,  April  12.  1870,  rotates  the  caaeoaitB; 
tie,  to  wind  the  watch. 

Case-work.  ^BixAbinding.)  A  book  j{lavd  « 
tin*  bark  and  stuck  into  a  cover  prmonsly  |<a|Ma4 

Caah'er-boz.  {Olas»'^nHH^fi$^tHr€.)  A  taUi 
covenMl  with  caid  cinders,  on  which  the  globe  of  ^Hi 
is  n'stiNl  while  the  blowing-tube  is  detached  aad  a 
roil  attachiMl  to  the  other  pole  of  the  ghibSi 
torv  to  Jtrtxh lug.     See  CroWN-olAM. 

Cash 'mere.    (Fabric)    a,  A  ftna 
formerly  made  only  in  the  vall«Y  of 
now  iiia<le  in  many  iiaits  of  the  Pq^IsK 
are  vet  made  in  (*asninere.    It  is  niauc< 
wool  of  the  Thibet  goat,  dyed  in  Tali 
weaving. 

Several  arcounta  have  been  girvn  of  tka  MMi 
ai1o])tiHl  by  the  natives  in  weaving  the  sknAkll 
in  sometimes  woven  in  compamtivclT  naiffsv  lMlb% 
which  an*  afterwanhi  joined.  The  f^ons un  fKS 
bv  the  shuttle  in  those  of  superior  onaUli;  mt  If 
tfie  neetlle  in  those  of  a  lower  dcaenptlM.  M  ^ 
|N>ani  tliat  the  waters  of  a  eanal  iliiinug  §Hm  W 
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of  OMkaav  lave  tonigthiBn  to  do  with  im- 
tiM  yliir  Mftac«i  to  the  fabric. 

ia  rxtvnwlj  alow  ;  one  accooDt  iitat4« 
■hawl  oeco|ii«a  three  men  for  ax  months. 
It  aUtca  that  the  plain  shawla  only  arv 
by  tha  ihBttla»  ami  the  eolom  are  all  inserted 
thraogh  tho  abed  of  the  warpi,  a  eei^Fate 
biiag  oartMr  eoeh  color.  The  work  in  im/mttX 
a  Bomber  of  baiMlB»  as  cusioroary  in  that  old 
OMBtrjr  s  the  nwfvhaata  buying  the  yam  and  miploy- 
ipf  w— lua,  who  neeive  fron  3  to  S4  rrnta  a  day. 
TS»  oiaiMCf  of  a  ihop  leoeivrs  the  lattrr  haudaonv 
fiom  which  he  boarda  hionelf.  Kighty 
dbawla  are  Mppoerd  to  be  about  the  ■nnual 
of  the  kinodooi. 

ihawla  onde  from  the  imported  wool  uf 
r  amde  in  Parii,  Lyons,  and  Nuan*^ 
looqoaid  loom  is  oaeil,  dmwtng  the  rolorrd 
to  the  soifaee  as  rei|uirefi.  The  colorrd 
ioataog  at  the  back  of  the  shawl  in  the  in- 
Iwolsof  their  anprarance  on  the  face  are  subaeqiient- 
If  cot  oC  Bod  toe  cut  ends  rpTnal  the  imitation. 

A  Fteoch  loom  has  bren  invented  for  the  purpose 
ifovoidiBg  this  diflhrulty  and  making  both  ades 
».  The  vams  of  the  weft  are  not  only  equal  in 
iber  to  the  mlom  of  the  |attrni,  but  srpamtit 
arp  prorided  for  each  rrpetition  of  a  color 
the  shawl.  ICai-b  bobbin  or  pirn  stops  at  the 
af  the  figrnnp,  and  returns  on  its  trsrk  after  croa«. 
hw  the  tfo»  of  the  adjoining  bobliiu.  Thus  the 
Ml  is  made  up  of  an  intrrlorkeil  aeries  of  threailft, 
ipyittg  a  short  portion  of  the  length  of  the 
to  the  limits  of  its  figure  in  the 
Idoi^' 

HiMoo  shawl,  ao  called.  Is  madf*  in  Fmnce, 
if  a  aUt  rhain,  and  eaaAsMre^loirs  filling. 

la  olW  varieties,  the  weft  is  silk  ami  down  ;  and 
•I  Vlaom,  apoB  silk,  Thibet  down,  and  cotton  are 
«■  awihad  up  together. 

A.  A  wooieo  and  cotton  figured  drem-gooda,  nsmed 
Im  iorilatiao  of  the  cashmere  fsbri«*. 

OMl^«M-rattO^.  (FkhrU.)  A  Uuly's  dreai.|pp»l%. 
■oAs  with  o  Hit  and  gkasy  surface  in  imitatum  of 


1.  iMdmi'Workim^.)    The  middle  wall 

if  o  yoai-fwasee.     Beginning  from  the  inside,  we 

tha  liotof;  M^/Ui§,  cuing,  and  w^aniie.     See 


t.  iMkifkmiUimg,)    The  cylindrical  curb  armind 
foaoel,  protecting  the  deck   from  the 

)     A  wooden  tunnel  for  powder  hose 

I.  A  large  wooden  vessel  made  of  staves 
ier  by  hoops,  and  having  heails  ntatne*! 
in  the  interior  perimeter  oT the  cask,  nesr 

various  proportions  and  shapm.    The 

m  by  sperittc  nsmes,  ss  the  vsta  and 

bfvwer  and  distiller ;  smaller  sre  the 

imoeheoaa,  and  hof^heads  for  win^, 

atiil  is  the  barrel,  which  baa  almoat 

the  Uaitnl  Stain  all  other  kinds  of 

eaamercial  transporution  of  liquids, 

aUikey,  pttffoleum,  vinmr,  ete.    Lrast  are 

iraaa.    A  caak  knocked  down,  and  the 

hMJiiifi  buidled  and  hooped,  is  known 

is  sawn  into  lengtha.  and 

called  <mUing$.     These 

igivu  tliem  a  taper  towards 

Aijr  ■»  tM  WIr/r  into  suvea  by  a 

ntjr  warn  then  dnwmd  to  ^ve  the 

iatthor  anrfaee.     Thta 


jcimied,  which  given  tha  shape  to  the  cdgea,  ao  that, 
when  drawn  in  at  the  cki$u»,  the  stavea  shall  0t 
closely  againat  each  other. 

A  qfiayed  cask  is  one  hsTing  a  flaring  or  eooioal 
form. 

A  Mgtd  cask  is  one  swelling  ftt  the  middle. 

In  the  dry  rliroate  and  with  the  limited  timber  of 
l^pt,  rasks  for  liquida  were  but  little  used,  but 
some  <if  tlieir  dry  uieasurca  were  made  of  stavea  and 
hoo|M*(l  wood  or  metal. 

**  The  chiff  freight  (of  the  boaUon  the  I^Uiiihrstea] 
is  wine,  stoivd  in  t-asks  msde  of  the  mooJ  of  tha 
|ialni*trpe."  -  II  RBi>t>OTl'N,  I.  104. 

2.  {I>)f€ing.)  One  fonn  of  steam -anpanUua  for 
steaming  cloths  which  have  been  printed  with  a  mix- 
ture of  dye-extracts  and  mordants,  in  order  to  ix 
the  colora.  It  is  a  hollow  cylinder,  within  which 
the  cloths  are  suspemM  for  the  apidication  of  tho 
steam  ailmitteil  to  the  interior  of  the  drum. 

CM'fla.«nt'iii-«  Ttt'oooopo.  A  form  of  tho 
refle<*ting-ielcacope  in  which  the  great  apecnlon  li 
perforated  like  the  Grvvorian.  but  the  rays  ooBiror> 
ging  from  the  surface  oi  the  mirror  ant  rrlfected  back 
by  a  snail  convex  ndrror  in  the  axis  of  the  tekoeops^ 
snil  come  to  a  focus  at  a  fioint  near  the  aperture  lo 
the  s|ieculum,  where  thf^  form  an  inverted  imM^ 
which  is  viewed  by  the  eye- piece  screwed  into  Uio 
tube  heliimi  the  sfieculum.    See  TBLBacx»nL 

Cao^i-oiMa.  {Fabric.)  A  singlcwidth  bmb's 
woolen  goods,  twilled  and  ofl-finisbed.  Kerm^mnn 
in  prolably  a  corruption.  Keney  is  a  local  Boat 
for  a  coame  wornted  cloth  of  Krotland  and  livhoid. 

CBB'Bl-iiotta.  {Fabrie,)  A  cloth  made  of  a  cot- 
ton warp  ami  s  weft  of  fine  wool  or  wool  and  iiUi. 

Cast     Wsr|>ed.     Said  of  snung  timber. 

CaotB-not.  A  cU|»ping  instrument,  eooMiQaed 
of  two  little  saucer-shaped  disks  held  in  the  land 
sml  beaten  with  the  middle  finieer,  generally  aa  aa 
arcompaniment  to  the  ihuicin^  or  the  phiyer. 

These  were  used  by  tha  virions  in  the  andcBt 
hjrmns  to  Diana. 


The  Phmcians,  in  Hnmer,  had  a  dance  in  which 
their  figuiTs  were  aeconi|MUtied   by  the  KyataBdn% 
who  made  a  clapping  noiae  with  their  fersfliyiB, 
-  ATiiRHJira. 

The  crsfo/o,  or  wooden  clapper^  were  cobbbob  fa 
F^ptian  musical  proceaaions,  ss  were  also  clapping 
of  hands,  rvmbals,  tambourines,  and  tam-tana. 

The  little  cymbab  phiye«l  with  the  linger  aad 
thumb  in  the  manner  elf  castanets  aiv  shown  in  tho 
laintings  of  HerruUneum,  and  art  uaal  in  tha 
Almeh  fiance  of  modern  l"^!*!. 

The  modern  Aomcs,  which  give  so  nmch  Tivadty 
to  the  negro  minstrelsy,  eapMally  the  fortitiona 
article  on  the  stage,  have  their  ancient  and  modera 
analpgucB  in  rripons  and  timra  far  temole.  Koond- 
headed  pega  are  asm  ia  the  hands  of  some  of  tho 
dancing  figurva  in  the  paintings  of  HervnUneaait 
and  ^ndlar  instramenta  of  wood  are  oacd  by  tha 
Jspaneoe.  In  ancient  Egypt  a  dimikr  effect,  with- 
out the  rapidity  of  execution,  was  attained  hj  tho 
maeea,  which  were  hollow,  meUlUc,  aad  aoooioai^ 
and  in  tha  ilhistnition,  from  which  the  aceompoay* 
ing  cut  is  derived  (a  tomb  In  ThebeaV,  the  playor  ii 
beating  time  for  a  group  of  ptofemional  danoetn. 

The  caauneu  are  umciI  in  nany  of  tha  aotioaal 
dances  of  the  eountricB  borderiag  on  tha  Mrditam- 
nean,  and  the  use  extends  east  of  this  district  m  fiur 
as  China.    They  am  aaed  by  tha  bayadami  fa  ladh. 


CAarru-WHKKL, 


"  BopoK  yMUMlf  far  >  vommA,  t 
Denr  to  Ciled  ;  "joa  an  fittpii  i 
flghUtig  with  this  Ckruttea  Aoc." 
Dt™r7  -W    the    iadr-     -      " 
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and  tlte  prareuiorwl  duicmf(-ziiia  of  Java,  who  are 
piinted  entirely  white,  and  whme  perfonnatices  are 
nther  attitudiDiiing  than  dancing ;  undalatory 
nvtiona  af  the  body,  ums,  and  head  taking  the  place 
of  the  agility  of  the  Ivfp  and  feet. 

The  first  suRgeitioii  of  the  caitanete  may  have 
txen  the  ptactice  of  anappiDg  the  lingere  in  keeping 
time,  wuMen  pins  being  afUrwanlH  aubatiluted  aa 
being  mora  effective,  the  ]>layera  striking  their  little 
maoea  loaethcr  •«  thry  met  or  crosaed  in  the  evolu- 
tion! oi  the  dance.  The  caetanet,  thus  originating, 
became  of  a  teative  and  votive  characlrr,  white  the 
heroic  cymbal  eeenia  to  have  originated  in  wariike 
dance*  wch  aa  the  Pyrrhic,  Corybontiaii,  and  Per- 
■ian,  whrre  iworda  and  iliields  were  atmck  and 
elaihed  in  fuKoiu  imitation  of  the  acenf*  of  war. 
See  Cymbal. 

The  muial  aculpturea  of  Nineveh  *how  lar^ 
bodiea  of  men  welcoming  the  king  by  advancing  in 
military  onler.  clapping  their  hands  in  time  to  the 
rhythm  of  the  piun.  The  attitude  of  the  men 
forming  the  platMin  retninds  one  of  the  modem 
Shakers. 

Dancing  waa  originally  of  a  religtow  character, 
and  baa  been  introduced  into  the  religious  Krvices 
of  all  nations  and  nearly  all  timet.  In  many 
countriea  it  ia  practiced,  aa  a  part  of  the  temple  ser- 
VKm,  hj  proleiuionalii  only,  M  the  bayadeeis  of 
India ;  or  by  fanatics,  aa  the  dervishes  of  Moslem 
lands.  In  Oriental  cauntriea,  aa  alio  in  ancient 
Borne,  it  ia  conaidered  unbecoming  the  gravity  of 
men,  and  they  re^rd  it  absurd  for  perwns  who  can 
alTord  to  hire  danceni  to  give  themselves  to  much 
trouble. 

The  idea  of  dancing  ai  a  festive  entertainment 
practiced  by  the  guests  aeems  to  be  European, 
though  some  ol'  the  pictures  of  ancient  Etayt  indi- 
cate that  the  gumta  .lanced  at  their  asaemUiea. 

Miriam  auil  her  Imupe  of  females  dancol  at  a 
Yotive  exercise  in  celebration  of  the  delivennce  at 
the  Bed  Sea,  and  used  aa  accompauimenta  the 
musical  inslrumenta  of  Egyiit. 

Without  occupying  space  by  citing  the  taltatorial 
and  poaturinf^  exercitei  of  the  nations  of  antiijuity, 
it  may  be  briefly  mentioned  that  in  the  cariy  cen' 
tnriea  of  the  Christian  Church  the  dance  waa  cum- 
bined  with  the  hymn.  This  was,  no  doubt,  a  con' 
eeaaian  to  the  Pagan  habits  of  the  [ieo|4e.  Scaligrr 
■ays  that  the  bishops  led  the  rlancr,  and  dancing  in 
churches  was  common  till  the  twelfth  century,  and 
in  some  Catholic  countries  till  the  seventceutli  cen- 

The  Hohammedau  religion  forbade  dancing  in 
nwaqnea  1,000  years  before  it  was  diacontinued  iu 
ehurcliea.     The  Konn  prouuaea  no  dancing  in  Para- 


r.  1.  A  tnwll  wheel  attaclMd  to 
the  leg  of  a  table,  chair,  or  ntlwr  psen  o< 
furniture,  in  onUr  to  Ucilitate  its  bong 
moved  about  without  lifting. 

It  tuma  on  a  vertical  pivot  aa  wcU  aa  ca 
its  axil.  It  i«  not  eaay  to  determina  whrthrr 
I  the  cireular  olgectt  betteath  the  Teet  d  (be 
chair  of  Raoieaea  111.  am  casten  or  oeirlf 
balhi  in  the  giaap  of  the  clawa  which  fom 
the  chair-feet.  It  is  in  the  tomb  of  the 
kings  of  Thebes,  and  the  great  Seaoatria  ia  rvpsesuitwl 
in  his  private  apartmenta.  The  chair  is  a  (biding 
one,  the  X-legs  being  pivoted  on  a  boriiontal  bar  at 
their  intertectioDt. 

The  illustration   ihowa  aeveral  kinda  :  a  piaao — 
leg  caster,  having  a  liall  B  with  t 
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ing-machine  caster,  in  which  the  wheel  D  ia  atta* 
by  a  domed  bracket  t7  to  the  leg  ;  a  tabte-W  «■ 
having  anti-friction  rollera  e  c  ,■  a  eatter  wKt  a 
of  wheels  a  a. 

3.  A  ttand  to  hold  cruets. 

C««f  ar-^whML  This  wbsel  is  ad^Mad  to ' 
on  its  axis  in  the  stock  in  which  it  ia  joamaler 
the  stock  itself  rotates  on  a  vertieal  axl^  aev 
to  the  direction  of  prvpolsiaa  of  tin  wrriige  i 
rie  to  which  it  is  attached.  71m  caat)a>>« 
used  aaa  support  to  the  treat  parta  of  aaddHi 
as  harvektrn,  gang-ptow^  T*'''"g.  ^nli( 
vatiug.  and  )dowing  laachiDc^  to  f  Ma~tifc« 
steered  or  to  turn  slraK  aiMttd  St  tha  mi 
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Caster  Wheel. 

The  illustration  shows  the  caster-wheel  X  at 

forward  end  of  a  harvester. 

Owa.ttlian  Fnr'naoe.    {Metalhirqy.)    A  lead- 

telting  furnace  invented  by  Goun^ry  (English), 

^Hit:  firrt  used  in  Spain.     Its  chief  peculiarity  is  the 

*rrB.ngement  for  running  off  a  constant  stream  of 

■^*g  for  future  treatment,  the  slag  running  into  cast- 

iixm  ivagons,  which  succeed  each  other  as  their  pre<i- 

•cesaors  become  filled.  — -  Ure,  Vol.  III.  pp.  689- 

W2  (Am.  ed.). 

CSast'lns;.    Scattering  references  to  the  casting  of 
xnetals  are  found  in  the  Greek  writers.     The  paint- 
^RB  and  sculptures  of  the  Egyiitian  tombs  have 
Wle<i  to  throw  any  light  upon  tne  subject  of  the 
Process.     A  multitude  of  cast  bronze  figures  are  in 
the  European  collections,  and  in  the  Abbott  Collec- 
tion of  the  N.  Y.  Historical  Society,  New  York  City. 
•^  is  probable  that  the  shaping  of  metal  by  the  hani- 
Ji^^r,  chisel,  and  ^ver  preceded  that  of  casting  in- 
^  molds  of  specific  form.     Pausanias  declares  that 
•**tue8  beyond  the  i-each  of  the  smith'.^   art  were 
Jj*de  piecemeal  and  the  portions  fastened  together. 
"e  supposes  the  statue  erected  bv  Ulysses  to  Nei)- 
^'lUe  to  nave  been  thus  constructecl.     lie  ascfibes  tne 
•^  to  Rhoecus  and  Theodorus,  of  Samos,  in  the  time 
^  Polycrates  (555  B.  c),  the  patron  of  Pythagoras 
**id  Anacreon. 

Bronze  castings  of  Egyptian  and  Etruscan  work- 
pUnship,  and  of  great  antiquity,  are  found,  but  arc  not 
identified  with  any  date.  The  bronze  statues  of  Iwth 
Nations,  in  all  probability,  antedate  the  foundation 
of  Rome,  753  b.  c. 

The  casting  of  the  bronze  vessels  and  ornaments 
for  the  service  of  the  Temple  at  .lerusalem  was  al>out 
l004  B.  c,  and  took  place  in  the  clay  ground  be- 
tween Succoth  and  Zeredatha.  Thus  is  far  more  an- 
cient than  the  Grecian  annals,  and  the  calf-idol 
Cast  by  Aaron  was  five  hundred  yeara  earlier  still.  It 
Was  an  old  art  in  Egypt. 

With  the  exception  of  the  statues  of  ca.«*t-iron  re- 
ferred to  as  mentioned  by  Pausanias  (alx>ut  a.   d. 
120),  and  regarded  as  curiosities,  the  ancients  seem 
to  have  had  no  knowledge  of  the  uses  of  cast-iron. 
It  was  rcsarde<l  as  in  a  transition  stage,  and  was  des- 
tined to  be  made  malleable  by  continuous  processes 
of  heatinff  and  hammering.     Pausanias  says  :  '*  The 
temple  of  the  Great  Mother  at  Sparta  is  said  to  have 
been  built  by  Theodorus  the  Samian,  w^ho  first  dis- 
covered the  art  of  casting  iron  and  making  statues  of 
it**     "At  Delphi  is  dedicated  a  Hercules  and  Hy- 
dra, both  of  iron.     To  make  statues  of  iron  is  most 
diiBcnlt  and  laborious,  but  the  work  of  Tisagoras, 
whoever  he  was,  is  really  admirable.     In  Pergamus 
are  the  heads  of  a  lion  and  a  boar,  both  of  iron." 
Tbeodoma  is  understood  to  have  lived  in  Samos  l>e- 
fore  it  was  nieiged  into  the  Greek  Empire,  which 
tocAc  ^aoe  wImh  it  was  conquered  by  Athens,   440 
B.  a     A  work  on  iron  and  steel  written  in  1550  docs 


not  mention  any  use  for  cast-iron  ;  castings  in  bronze 
and  brass  had  been  known  and  used  for  certainly 
forty  centuries.  The  early  mode  of  making  cannon 
was  by  fitting  iron  bars  together  and  hooping  them, 
but  they  were  subsequently  cast  of  bronze.  British 
iron  was  cast  by  Ralph  Page  and  Peter  Baude  in 

Sussex  in  the  year  1543. 

_  In  1612,   1613,  and  1619,  pa- 

!  tents  were  granted  in  England  for 

the  use  of  coal  in  iron-casting.  The 
first  two  were  unsuccessful,  and 
the  last  would  appear  to  have  been 
successful,  as  it  provoked  the  usual 
results,  — a  mob  tore  down  the  es- 
tablishment. The  writer  does 
not  recollect  any  account  of  the 
tearing  down  of  a  shop  where  a  supposed  perpetual- 
motion  engine  was  domiciled. 

£jnmanuel  Swedenborg,  in  his  "  Regnum  Subterra- 
neum"  (1734),  credits  the  English  workmen  with 
the  first  succi'ssful  casting  of  iron  cannon  at  various 
foundries  in  Kent  and  Sussex.  Workmen  from  these 
parts  carried  the  art  to  Perigord  in  France.  The 
only  use  for  iron  castings  at  that  time  was  for  ord- 
nance. 

Members  of  the  Society  of  Friends  started  iron- 
works at  Coalbrookdale,  in  Shropshire,  England, 
early  in  the  eighteenth  century.     Their   religious 

Srinciples  forbade  their  casting  cannon,  and  they 
evoted  their  metal  to  peatreful  usages  and  equip- 
ments ;  casting  fii-e-grates,  boilei-s,  and  numerous 
articles  of  medium  size.  Many  difiiculties  seem  to 
have  beset  the  workmen,  in  regard  to  the  making  of 
flasks,  the  selection  of  a  suitable  loam  and  parting  ; 
and  the  eventual  success  is  connected  with  a  pleas- 
ing episode  in  the  history  of  mechanical  industry, 
which  is  substantially  as  follows  :  — 

About  1709,  Abraham  Darby,  of  Bristol,  had  a 
Welsh  boy  in  his  service  named  John  Thomas.  The 
master  had  been  endeavoring  to  cast  iron  with  but 
indifl'erent  success,  and  the  boy  stated  that  he  saw 
through  the  difficulty.  They  stayed  after  the  work- 
men had  left,  and  cast  an  iron  pot  in  a  mold  of  fine 
sand  with  a  two-part  flask,  and  with  air-holes  for 
the  escape  of  steam,  etc.  From  1709  to  1828  a  busi- 
ness partnership  was  maintained  in  the  persons  of 
themselves  and  their  descendants,  and  the  process  is 
stated  to  have  been  kept  secret  at  ('oalbrookdale  till 
about  1800.  ,  From  the  terms  of  the  account,  it 
would  seem  to  have  been  hollow-ware  that  particu- 
larly bothered  them  ;  and  no  one  who  is  ac(iuainted 
with  the  art  of  casting  iron -ware  of  that  description 
will  w^onder  at  the  difficulties  that  attended  the  first 
attemi)t,  or  withhold  the  meed  of  praise  due  to  the 
success  of  the  man  and  his  boy. 

An  Abraham  Darby  erected  the  first  iron  bridge  in 
1777  ;  it  spanned  the  Severn  near  Coalbrookdale  with 
a  single  arch.  It  is  believed  that  at  these  works 
coke  and  coal  were  first  suect^ssfully  used  in  smelt- 
ing iron. 

V cry  small  iron  castings  are  made  at  Berlin,  Ger- 
many, known  as  the  Berlin  iron  ornaments  and 
chains.  One  exhibited  in  I^ndon  was  4  feet  10 
inches  long,  had  180  links,  and  weighed  1§  ounces. 

Professor  Ehrenberg,  the  n*nowned  microscopist, 
states  that  the  iron  of  which  they  are  composed  is 
made  from  a  l)og  iron-ore,  and  that  the  sand  is  a 
kind  of  tripoli,  also  containing  iron.  Both  are  com- 
posed of  the  remains  of  animalcules. 

The  origin  of  these  interesting  works  of  art  was 
during  the  stniggle  between  Prussia  and  France  un- 
der Napoleon  I.  The  generous  ladies  gave  up  their 
jewels  to  purchase  the  necessary  armaments,  au«l 
received  in  return  iron  ornaments  which  Iwre  tlu- 
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iiucription,  Ichgnb  Oold  um  Biaeit,  —  *■  I  gave  gold 
for  iron." 

An  anril  block  iveigh[Dg  2Sfl,O00  pound^  to  bt 
used  with  B  44,800-pouinl  doublr-action  foige-ham- 
mer  was  cmt  nt  Nnwcastle-uimn-Tyne. 

To  obtain  the  Ivat  result  in  compart  metal-cast' 
ing<i,  ileatitiiti:  of  poroaity  and  with  Bharp  <lelinition 
on  the  anslea  and  arnnmrntn,  aatiixg  under  pramir, 
hu  been  devised.  See  Hollingrake's  English  jialent, 
1819. 

Ic-liao  In  one  caiM 


plied  to  the 
metal  while  in  a  melted  atate,  by  means  of  the 
strews,  with  sul&cient  force  to  exgiel  the  air  and  gas 
frum  and  ftalidify  the  luetnt 

In  Smith  a  process  of  {.ompressive 
thing  to  be  copied,  say  a  (la^e  of  typ,  i 
upwards  on  a  nut  brasH  ptnte.  nniL  tt 


to  be  TDoldird  has  b 

it  is  placed  on  the  bed  c 


avered,  the  plate  carrying 
,  r  a  Bcrew-press.     A  brass 

M  locked  round  it.  and  this  box  is  flUed  up  for 
about  two  inches  with  pottery  clay,  sifted  in  and 
sUehtly  Tamnied  down.  The  whole  is  then  put 
under  the  tym|HiD  of  the  press,  and  simeezed  hard 
hr  two  men  ojierating  the  handles  of  the  screw. 
The  box  is  then  opeiieil,  and  out  comes  a  flat  tile 
with  the  model  still  liied  in  it.  The  model  is  with- 
drawn hy  a  little  suction  apparatiia  of  india-rubber, 
and  we  have  an  exact /iiennii7f  of  the  nimlel,  ready, 
when  dried,  to  be  cast  from.  Nothing  ran  excei'd 
the  beautv  of  the  result  producnl  by  the  casting  of 
the  metal  under  pressure  in  the  mold  thus  pre- 
pared. Screws  and  nuts  which  never  had  a  tool 
put  on  them  leave  nothing  to  be  desired  in  the  way 
of  accuracy  aud  completeness. 

In  theEneliah  patent  (No.  3,197,  January  23, 
1800),  the  niul'ls  for  easting  nre  upright  and  made  to 
revolve  on  pivotn  or  spindles  while  the  metsl  is])oured 
in.  The  centrifugal  force  causes  the  metal  to  fill 
up  all  the  parts  of  the  mold. 

In  an  American  |nlent  of  1857,  the  car-wheeli 
are  revolved  bo  that  the  first  metal  poureil  in  is  made 
to  form  the  tread  of  the  wheel,  and  a  second  portion 
to  fonu  the  body  of  the  wheel. 

In  Besaemer's  patent  the  metal  ia  poured  into 
a  revolving  cylinder  whoM  raiiid  rotation  causes 
it  to  collect  on  the  inside  of  the  same,  when  it  i» 
allowed  to  cool.  It  is  then  split  open  and  rolled 
flat. 

■^astinffi  of  gnat  delicacy 
'  Aa  M  wax.  "Hiese  are  ii 
le  ground  earth,  which  an  then  heated  red-hot 


The  mold  is  baked,  the  wax  disapman,  a 
poured  in,  exactly  takes  its 
Icl  is  often  made  in  a  gelatine  dmU, 


metal,   when  poured   i 


which,  being  very  elastic,  will  slip  off  the  oiigiiMl 
objert  whieli  is  to  be  copied  into  metal. 

With  large  hollow  castings,  such  as  the  cjlinderv 
of  the  larger  class  of  low-pmiure  atcsai-CDginn, 
both  the  core  and  the  cd^  are  built  up. 

For   sjiecific  index   of  terms,   prnn  laia,   and  ap 

pliances  in  casting,  see  Foundin'o. 

Ccaflnc-boz.  {Fotmdiiig.)  A  flaak  rontainiiiA' 
the  mold.     S«  Fu»SK.  ^ 

CMtlng  CUy-wue.  {PcOrry.)  Delicate  ob. 
Jects,  which  cannot  be  readily  molded  by  |>rT«ing 
the  clay  into  the  mold,  are  cast  by  the  follnwing  pro- 

The  plaster  mold  being  closed,  the  a/tp  or  crtaniy 
clay  is  poured  in,  and  the  portion  nrareat  to  ik 
mold  becomes  hardened  by  the  absorption  of  the  as. 
ter  by  the  mold.  The  fluid  portion  is  then  pouml 
out,  and  the  mold  partially  dried.  A  secoud  fillinf 
of  slip  yields  snother  coatiiif^  and  the  proem  is  ic 
jieated  as  often  as  may  be  neceaaary  to  give  tk 
required  thickness  to  the  caating. 

CMt'lns~l«'dl«.  {Fminding.)  An  iron  nail 
with  handles  for  conveying  molten  metal  fim  itn 
cupola  and  pouring  it  into  the  mold.  • 

Castlli^praM.  One  in  which  metal  ia  caat  la- 
der  pressure,  as  in  the  car-wheel  press  (Fig.  I1M 


glaas.      The  ratling-labla. 

Caatlng-tM'blei.  {OttmmanH/actUTt.)  Tbeti- 
ble  in  a  plate-glass  factory  upon  which  the  niolln 
gloss  is  poured  from  the  cmxiU,  and  rolled  to  a  thick- 
ness by  s  roller  which  rests  upon  the  matgiua]  ledp* 
of  the  table,  whoae  hight  determines  the  thickiMa 
of  the  plate.     See  Plate-dlaks. 

The  Ubte  r  is  of  cast-iron,  perfectly  level  ud 
smooth,  and  placed  or  mounted  ao  that  the  plait 
may  be  delivered  into  the  mouth  of  an  aiuiealiig- 
oven  at  the  same  elevation. 

The  cuvtiU  C  containing  the  molten  ^aM  i*  eoD- 


■eyed  by  a  travelling  ci 
ts  contents  have  been  settling  for. 
lieing  brought  over  the  table,  ia  ti 


hemaMofglasa.     Atthesideaof  tkttaysai 

ledgea,  which  elevate  the  rollr 
above  the  table,  and  thus  dd ' 
of  the  elass.     Ths  standi       m'.jI:":.  • '■   i'.,-    ^   .  '  i' 
>  far  end  of  tbe  t»li  -i-pirKNtnl  -,  aiidcait 
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P*Wh  fannid,  it  c<HiipR«e*  the  gloss  in  a  wave 
^^l«n  It,  diiTing  U17  suipliu  over  thu  end  of  the 
*^l)l^  whera  it  bill  into  witer.  A  washer  W  ia 
P*aNd  immediately  in  front  of  the  glass,  to  clear  the 
^lile  of  all  imparities.     The  roller  then  rests  in  the 

"ht  plate  is  then  shifted  into  the  oven,  where  it 
*«iuiiis  five  dajs  to  anneal. 

Caat-1'Ton.    1.  A  cooipcnitid  of  iroti  and  carbon. 

1  Iron  run  from  the  amelting-funmce.    Pig-irm. 

S.  Inn  melted  and  run  into  molds.  See  Cast- 
ne. 

CUtor.     iFoMc.)    4  i^eavy   milled  cloth  for 

Cu-tT&t^ng-olw&p.  Used  in  conRning  the 
dionU  and  veiaela  in  the  operating  of  orchotomy  by 
excision  of  the  parts,  as 
in  the  case  of  the  horse. 

"  It  is  a  custom  pecu- 
liar to  all  the  Scythian 
and  SarmatisQ  tnbes  tu 
cnstnite  their  horses,  in 
onler  to  render  them 
more  tractable."  — 
8rRABU,  Vn,  V.  1. 

The  metallic  toumi- 
quet-clunp  is  furnished 
vith  set  screws  and  a 
peculiar  pair  of  lips  or 


guide 


tratlog  calves  and  )>i;[a 


e  of  e 


Athsnnus,  in  the  "  Deipnosophists,"  says :  — 
"And  how  much  better  a  paunch  of  a  castrated 
animal  ta,  Hipparchus  tells  us  :  — 

" '  Bat  sbon  ill  I  da  dtllithl  tn  dldiM 

Of  puiDrhtB  ukt  dT  tripe  from  fcvldfd  bcaati, 
AaHonmtngnot  pl(  within  IfaeoTn.' 
"Sopster  says  iii  bis  '  Hippuljlus  '  :  — 
■"  Bat  Uk*  ■  tHDtwiu  paunrh  orgaldtd  pli. 
BoUlnc  vlibin  ■  ihup  ud  biting  gni/.' " 
Ctatb-mtMlL     Blister  steel  which  li:i»  been  broken 
np,  fOBed  in  a  crucible,  cast  into  ingots,  and  railed. 
The  blocks  of  steel  are  melted  in  crucibles  of  n- 
htctory  clay,  and  the  loolten  metal  is  poured  into 
Ingot-mulds    of   cast-iron.      These  are  opened,   to 
let  ont  the  red-hot  ingot,  which  is  then  passed  to  the 
rolls.     See  Cbucible  ;  Inhot-huld. 

The  process  of  making  cast-steel  was  invented  by 
Beinsmin  Huntsman,  of  AlterclilT,  near  Sheffield, 
EnKland,  in  1770. 

Cut-atMl  Fnr'iiao*.  The  furnace  bos  a  strong 
wind-draft,  and  is  lined  with  a  very  refractory  com- 
ffa  iiM  poaition.  Each  furnace  ii  sidapted  to  contain 
f*  -  tTfo  cmcibleB,  each  of  which  is  about  2  feet 
high,  ani)  holds  achurge  of  30 
ter-iteel.  The  crucibles  stand  on  short  cyl- 
a  of  clnVi  and  have  a  lid  of  the  same 
materia],  which  is  luted  to  the  top  of  the 
crucible, 


Thi'   heat   gener. 

ntcil  in  the  cast- 

strel     fui 

^aliU  to  be  greater 

1  In  »aj  other  manufacture.      For  some  pur- 

■  Um  incnta  are  mode  much  larger  than   the 

^  iWa£  «TBn  as  high  as  200  pounds.     Far  the 


•1  CATADIOPTRIC   LIGHT. 

heavy  forging  snch  as  the  Krupp  guns,  some  hnn- 
dreds  of  crucibles  are  used.  Four  or  five  tons  of  coke 
ara  used  in  melting  one  ton  of  steel.  Wootz  is  a 
cast-steel  made  from  msgnetic  ore,  in  crucibles. 

The  crucibles  are  witlultawn  by  tongs  and  grasped 
by  other  tongs,  lifted,  tipped,  and  emptied  into  the 
iHgot-viold.  The  pounng  is  called  ttaming.  The 
mold  is  opened  while  the  ingot  ia  vet  red-hot,  and  the 
steel  li  iiosspA  to  the  rolling-mtll.  The  ingot-mold 
sepiirateiL  longitudinally,  and  the  parts  are  held  to- 
gether by  collar-clamps  and  wedges.    See  Cehenta- 

TION  FtJRNACE. 

Cat  {A'autiatl.)  The  tackle  by  which  the  anchor 
in  raised  to  the  att-head.  The  block  is  the  cat- 
block  :  thf  i-0[ie,  the  cnX-fall. 

Cafa-di-op'tzio  Ught  A  mode  of  illumiustlon 
for  lighthouses  in  which  rellection  and  refraction  are 
unitedly  employed.  Suggested  by  Allan  Steveuwil 
in   1834.      From   their 


the  avai^ble  light  to 
the  corrective  action  of 
the  instrument,  they 
have  been  calle<l  holo- 
photal  lights. 

The     accom[Hnying 
figures  illustrate  in  brief 

the  main  mechanical 
features  of  this  appara- 

in  which  the  anteriorj 
cone  of  rays  is  made 
parallel  by  the  lens  at 
r,  and  the  remuning 
zone  by  the  paraboloid 
surfaces  p  p.     The  pos- 


ng.u»- 


leived  o 


lispherical  11 


the 


whence,     passing 

Hectiii  by  the  lens  e 
and  partly  by  the  pamb- 
oloid  surfaces  p  p.  and 
finally  emerges  horizon- 
tnlly  ill  unison  with  the 
light  from  the  anterior 
hemisphere.  »  repre- 
sents one  of  the  struts 
for  supporting  the  re- 
Hecting- plates  p  p. 

B  is  another  form  of 
the  aiiparatus.  consist- 


rP^ 


them,  instead    of    the 

paraboloid  surfaces  p  pot  the  other  ligure. 

C  is  another  form,  in  nliich  the  hemispherical 
metallic  reflector  is  replaced  by  a  (lolyzonal  hemi- 
sphere, of  which  each  concentric  zone  a  has  a  cata- 
dioptric  action,  like  that  which  is  eierted  upon  rays 
falling  at  right  angle.s  on  the  longest  side  of  a  right- 
angled  triangular  prism.  A  ray  proceeiling  from 
the  focus  falls  on  the  concave  or  first  surface,  enters 
without  refroi'tion,  is  totally  reHectnl  at  the  second 
surface  in  a  direction  tangential  to  the  sphere  at  the 
apex  of  each  zone,  and,  passing  on,  is  again  reflected 
at  the  third  surface,  and  finally  emei^s  from  the 
ojiposile  end  of  the  inner  or  concave  surface  without 


CATADROME. 


D  ;  whcncR,  passing  on  through  the  cctiler 

of  thi  hciDi>])here,  it  bcconien  a  jiortiiin  of  the  an- 
Itrivr  cone  of^niyB,  and,  being  tvrracted  thraiigh  the 
Icna  I  or  rellL-i;tFil  by  the  l^BlJlUi□|lt^ic:  riiigK  c  c,  finiil- 
ly  emergts  \u  the  paths  Hhowii  by  thi?  arraais,  ami 
inldM  its  pnner  tu  tlie  ulTi'i  t  of  the  pvnuila  of  nwa. 
Ckt'ft-drome.    A  uiai-liitm   for   huiatiiig   heikvy 


C«fa-um-fiiiiiaoe.     A  blai>l-rumncL-  fur 


it'«-KiaplL     The  iinit  iliafl  ufa  \>\c 


tennively   uiwU   in  tht   North  of 
arly   ill    tliB   proviiiui;    of   Catalonia, 
na.  IISC 


a,nr,  and  wh 
pTobttbly  introiluefTl  into  Southwestern  Riiropf. 

It  coiuistH  uf  a  fuur-«ided  cavity  i>r  hearth,  which 
in  always  iiliictd  within  a  buihlini;  anil  Kiwrated 
froin  the  niuin  wall  tliereof  by  a  thinner  interior  wa" 
which  in  \a\t  >'»n»tituteN  one  aide  of  the  fumu^e. 

The  blii>>  |>i[ie  comes  throU|jh  the  wall,  aliilenti 
the  fire  t  hroiigti  a  tuyen:  which  altiiit)!  downwBi 
The  bottiitii  li  fomieil  of  a  n-ftactory  ntnne,  wliich 
Tenewabl- 

The  funiiio'  liiit  no  ihimni'yx. 

The  bbixl  i,  \>TtA>ii-<\  l.y  tn<-nn.i  of  n  fall  of  wnt 
umally  fion.  i'l  to  27  f.-ft  bii-h,  llirough  a  kcU 
gular  tuin'.    iiilo   a   rci^tanf^utn  '   ' 


of  England  by  Boasjiai^^^^ 
re  •  bulun  ;  tral  lor  Lii  ■r>^^p- 


whoiie  ujiji' 


Thisi 


rale 


t  the  l>laHl-|iii>r  in  con 
iroU|rh  a  pi]ie  brlow. 
is  eiterior  to  the  huilding,  and  i.s 
iiitidrmiiH  lilnst  uf  great  regularily  ; 
■  i.-i  .  iiila  the  furniu;i',  ia,  however, 

1  .1  Iro'iipe;  A  longitndinni 
'  il:'  I  iiii.ii'i',  and  of  the  lower  jwrt 
ly  uliitli  thi'  blast  '\i  regulutnl,  ia 


of  tb 
shown  in 

Cat'a-lys'o-tTpa.  {Piuilagnijili;/.}  A  cslotype 
proCKKs  ill  I'liTih  Ilie  pnjH'r  is  lirat  prepared  wit) i  a 
aynip  of  ioli'li'  uf  iron,  initi-nil  of  the  imlide  of 
potassium.  'I'lii'  mime  was  pwn  lo  the  [irocess  to  in- 
dicateth-MijiiKisi'd  fact  that  the  Rmitual  wlf-drvel- 
ounent  of  Ui''  pieture  in  the  ntiult  of  a  laitaljlic  ae- 
tion.    Thi-  tmy  chiiuir:i!  reaetion  U  now  undenitood. 

Cat'k'ma.iai)'.  {.Y-iufintl.)  a.  It  iHformeil  of 
logs  nsuiilly  ihrw  in  number,  the  iniddh!  one  the 
iargeat,  a  ml  ui  I  MMiunni  hy  three  lashings.  The  logs  are 
ahinted  for  ..■iitwHteni,  and  the  tafl  — forsueh  il  is  — 
iaaometiiiu't,  Troni  20  to  25  feet  loni;  nnil  2}  to  3j 
f<-et  wide.  Tlii-y  land  and  puHh  otf  timingh  surfs,  on 
the  Madiii»  'Onst.  whieli  would swani|i •■vm  llie  eouii- 
try  boat*!.  In  nunlerate  weather  they  lurry  iiiiittiiiB 
aula  hy  iiicjiriH  of  an  oulriggfr. 

They    luriy   W  wvn    on   tbp   wp^t    .unsl  nf  South 

.Smith  for  destroying  the  freui^h  llotillu  at  Holo>,Ti>i, 
1801,  were  called  catamarans.      The  Ilotilla  was  .:on- 


reasons  the  general  brake  ap  his  ramp  and  tmi- 
ported  hia  troops  to  the  Rhine.     The  capitiiUm 
of  Ulni  and  the  battle  of  Austerliti  kkiii  follomd. 
Caf  a-ine'nl-al-«aok.   A  receptacle  for  the  (ata- 

Cafa-pnlt  ADancientengine  forhiirlingitsoM 
or  darla.     It  is  usually  repmented  ar   "   — — '^ — 

Cat'B-raot.    {Stram-en^iu.) 
viTtwl  hy  .Smeaton  for  single-acting  at 

Tlie  plug-tret  in  its  ascent  dirnvs  upon  a  con,  sbI 
lifts  a  piston  in  a  Tertieal  pump-barrel  whoae  foot  b 
Hubnierged  in  water;  a  voire  at  the  foot  of  tka 
Inrrel  admits  the  water  thereto.  The  op-stnlca 
having  ceased,  the  piston  reals  apon  the  water,  ai 
a  discharse- valve  opns.  The  rate  of  duchaiip  is 
regulati-d  by  the  load  on  the  piston  or  tbe  site  g( 
thi'  a{>i'rture.  When  the  plunger  panea  a  oeitHl 
{loint.  it  maki-a  the  changes  whieh  rndmit  dv 
Hteain,  the  iiliig'tod  having  no  efTeet  in  m  doia^  as 
ilH  connection  i»  tlexihle.  By  the  mcau  of  tb 
device,  calleil  a  oitamd,  the  tine  of  adutttiaf 
ateam  is  regulated  by  the  flow  of  a  Certain  qoantity 
of  water  through  an  ojiening,  and  is  entinlj  inJ* 
pendent  of  tlie  engineer,  of  the  premtn  «f  the  «ti^ 
and  other  eontingeiiries,  provided  that  saBcMSt 
pressnn'  is  niainlaincd  to  run  the  engine  at  alL 

If  the  boiler  ateam  be  at  an  unuina]  tntaion,  tit 
stroke  may  be  made  faster,  but  the  iuteml  bet««(« 
Ktrokes  de])en<ls  upon  the  hydimulic  device  deaciibid. 

Sl-e  CoUMSIt  KTF.AX-ESG1NE. 

A  niuditii'iilioii  of  this  is  introduced  into  mariw 
I'Ugines  for  softening  the  fall  of  the  expanwrn- 
valvrs.  A  brass  cylinder  is  filled  with  water  or  tO, 
and  litteil  with  a  solid  piston  connected  bj  a  eri>- 
head  with  the  valve-spindle.  The  fall  af  Om  *al*i 
is  I'hi'cked  and  regulaliil  by  the  faeape  of  tlM  waM 
or  oilthraiigh  a  small  hole  bored  for  that  iianaai 
in  the  side  of  the  cylinder,  the  piston  of  tba  intaiart 

j  dew-ending  according  as  the  liquid  ia  toned  oat  Aaa 
lie  fori- it  by  the  pressure  due  to  the  wai^kt  *(  tt* 

I  ex ]iansion -valve.     See  LVr-orr. 


C&MSACT-KNIFE. 


„_  , {SHT^ieal.)     A  ■ihbII  keen- 

dfed  knile  naad  in  the  operation  of  removing  cat«- 
icta  hj  extnctmg  tha  crystalline  lenii  entirehr. 

Wtien  the  opaque- body  is  remoTed  and  ligut  ad- 
dtted  far  the  lint  time  to  the  argfia,  the  tvtina  re- 
dwa  a  new  aennatian,  but  much  time  eUpws  berore 
he  nenon  ia  able  to  appieciatp  form  or  distance ; 
hlB  u  ■  nutter  of  practice  and  experi«nr.e.  , 

Otuaelden  the  ocn1i«t  Eives  an  intereeting  account 
'»  fenoa  blind  from  birth  and  broufjlil  to  light  at 

■OKtuR*^.  An  account  is  given  in  Mark  viii. 
•^  ~  S6,  of  a  blind  person  upon  whom  a  miracle  was 
■Btforrned  b;  whi«i  he  became  for  the  lirat  time 
•■Mnble  of  light.  Being  asked  "  if  he  saw  aught," 
»  rvjdied,  "1  see  men  as  tiws,  walking";  that  la, 
h«  as*  somethins  moving,  but  had  no  perception  of 
Rlative  fonn  ordiatance,  whetlier  the  object  was  a 
*iMn  or  a  ttee,  near  or  distant.  A  second  and  more 
^randeiful    miracle    (v.   25)   gave    the   eyes    their 

tsDctioaa]  power,  the  nerves  and  brain  the  tnie  per- 

c^tion  of  the  image  on  the  retina.     Thin  wan  be- 

iwd  the  akill  of  the  oculist. 
A  iiiiuMful  operation  for  cataract  was  performed, 

a  the  2Stb  Nivoae  (January  1 4),  1 799,  in  the  Hospice 

4m  ViHaTdi,  Paris,  on  a  man  aged  twenty-four,  bora 

Uind.     The  operator  was  Citizen  Fortenze,  acconl- 

iiata  Oh  dTected  stvle  of  the  day. 
CUte-caot-DM'dla.     (Suryun/.)    A  Jioi 


operation  of  < 


depresBii 
juehing. 


Died  in 
Ing  the  crjBtalhup  lens  ii 


Oa-flbct. 


{Shipbuilding.)     The  longest  beam 
ia  a  diip.     The  btat-luad  beam. 

Ckb-Uook.  (tfaiUieal.)  A  tno  or  three  fold 
block,  iron-bound,  with  a  large  iron 
Jig.  1187.  hook  attached  Co  it,  employed  to  draw 
the  anchor  up  to  thi?  cal.head.  On  the 
forward  aide  of  the  shell  of  this  block 
■re  two  small  eye-bolts,  for  the  purjiose 
of  littins  a  small  rone,  called  the  tuck- 
rope  bridle,  used  in  hooking  the  cat. 

CSatoli.    A  spring  bolt   for   hinged 
doore  or  lids. 

Catob-bu.    (Kniilittu-machine.)    A 
bar  employed  to  depress  thejact". 

CBtoh-^bm'aln.  A  cistern  at  the 
point  of  discharge  into  a  aewer,  to  catt:h 
heavy  and  bulky  matters  whii:h  would 
not  readily  pass  through  the  sewers,  but 
emoTed  from  time  to  time.  The  catch- 
It  the  example  has  several  receptacles,  which 
o  fill  the  space,  and  are  separately  remov- 
n  the  discharge.  The  central  cylinder 
n  the  poaition  of  being  raised. 
-bolt.  A  cupboard  or  door  bolt  which 
jialda  to  the  pressure  in  closing  and  then  apritigs 
into  the  keeper  in  the  jamb.  Usually  retracted  by 
■  mall  knob. 

atoh-feed'ar,      (Hydraulic  Enffituering.)    An 
inwating  ditch. 
CWtonlnr-liook.    A  crochet-hook. 
A  crook  or  animal-catching  hook. 
CMOb-aiotlan-    {Machiiury.)     A  motion  in  a 
hthe  by  which  speed  is  changed. 

CUdb-^ratH'  Drain.  A  drain  to  intercept  wa- 
tan  fMm  high  lands,  to  prevent  their  ac^'umulation 
■poB  lower  lerels. 

Water  thiu  intercepted  and  carried  off  may  have 
ta  dbctive  and  rapid  fall  to  the  outlet,  whereas,  if  it 
wcra  allowed  to  find  a  lower  level,  it  might  require 
the  aid  of  machinery  to  lift  it  to  get  rid  of  it. 

nd*  plan  of  intercepting  water  also  lessens  the 
dtaot  of  an  inundation. 


In  the  illustration,  fJ'O  is  theeateA-uvibrifii«te, 
IT  I  J  it  a  parallel  main  drain.  JTa  main  drain, 
into  which  the  mnaller  ones  empty.    A  B  the  rtw. 


Catoh-irork.    IHndTatUie  Engineering. )   A  wa- 
pr-wnv  fur  flooiling  artificial  mpsdowa, 
Cafa-l«c'troda.     The  negative  pole  of  a  voltaic 


Galileo  suggested  that  it  was  the  pro])er  Hgnre  for 
an  arch  of  equilibrium.  In  this  the  p«al  Florentine, 
as  usual,  wss  correct. 


CATOPTRIC  UORT. 


tt  U  now  anivmaUy  adapted 
Eacli  win  lunura  its  own  oteoary  curr*,  uul  th* 
cablf  U  fotui*>l  of  bunchta  of  kgRRtplml  (ttwiJ)!. 

Ponnrriy  tli.-y  wphf  timJe  (ufunii  iht»  or  cirri™. 

Cat-falL  (.VVw.imf.t  Tlir  larkl..  hy  wl-t-'h  tli- 
uichor  (by  id  riog)  u  (Uipendcd  from  die  eat-htad 
in  haiiliiifc  up. 

Cat/gat.  Tvut«d  intntiDn  of  aniinila.  ThoM 
«r  the  poor  ItJilian  iherp  ire  prefemil  to  thoM  of 
better-W  BnimUa  of  other  countries. 

The  sulii.  ttken  rann  from  the  knim*],  are  cleaned, 
rieeil  Irooi  adherrnt  fat,  and  rinted  in  pare  water. 
They  a-n  then  ao^ed  for  two  days  acraped  with  a 
copper  ptate  luTing  ■  aemicircotar  notch,  beginning 
at  the  inialler  end.  Thii  remove*  the  mucous  and 
peritoneal  menibranea.  The  giiCa  are  then  aoaked, 
•Ipin  KKiied,  wuhed,  ateencil  in  weak  lye  (two 
onncea  to  tlis  gallon},  paoed  tnroagh  ■  poliiihed  bole 
in  a  piece  of  braai,  to  equalize  the  sarTace,  twitted, 
dried,  and  aorted.  They  may  then  be  dyed  or  aul- 
phurrd,  Bud  robbed  with  oUreHiil. 

Catgnt  1*  nied  for  violin  and  liarp  atHnga,  as 
whip-cord,    bow-itringa,    clock 'Cords,    lathe-corda, 


.L_=^ 


Strong  catffut  ii  made  of  a  number  of  itripa  of  gut 
twiiTted  twether.  By  another  [iroceas  the  clean  gut 
b  blmeH,  (Tried  in  the  open  air  or  under  ahedi,  and 
tlien  comptcsird,  moistened,  sulphured,  and  twuted. 

Cntti'a-rliiv-wheaL  {PyrvUt^nia.)  A  fonn  of 
Bnwotk  having  a  tpint  tube  which  rotates  as  the 
fire  iaxuea  front  the  aperture.     A  pin-wheel. 

Cktjiaip'lns-  (A'aiUical.)  One  of  the  npea 
by  which  the  shrouds  an  drawn  Inwards  the  meat 
below  the  topa,  to  allow  the  yardi  to  swing  citar 
when  cloae-liiulcil. 

Iran  cnun^  are  now  usually  employed,  still, 
hoirevpr,  tFtaining  the  name. 

CaMiead.  (ShipbHi/ding.)  a.  An  inclined  timber 
projecting  from  the  bow  of  a  ihi)),  formiTig  a  cnn<- 
■mi  from  which  Ihr  bmrer  antltor  is  suspended  when 
raised  from  the  water. 

The  tackle  used  in  htMliiig'Up  is  called  the  eal' 
/all,  and  is  hooliiil  to  the  ring  of  the  anchor. 

In  prefjaring  to  tei-gn,  the  anchor  it  suspended 
from  the  ati-MtoH  by  mean.i  of  a  rope  called  tbe  eat' 
luad  ttopprr.     See  ANi.'Hur.-TRlPPBK. 

The  tntier  eu<l  of  the  att-h^ad  is  mule  fast  to  a 
beam  or  frame,  and  U  termed  the  cnt'$  tail, 

Tbe  slteavn  for  the  ait/nJI  nin  in  mortises  in  ar 
near  the  outer  end  of  the  cal-haut. 

b.  (Alinjno.)     A  miner's  nsme  for  a  small  cnpatan. 

C«t-bMa  Btopfper.  (Anufua/.)  The  rope  or 
chain  by  which  tlir  ring  of  an  anchor  ii  scoured  ' 


the 


A  dev 


■sting   i 


tlietpby  freeing  the  anchor  is  an  As'i 
(which  see). 

Catli'*-Mr.  A  tube  which  is  introduced  througli 
the  urethn,  to  evacuate  the  contents  of  the  bladder. 

They  are  specifically  adapted  (a,  b)  for  male  and 
female  pAtients. 

Sumc  are  adnpteil  for  the  introduction  of  caustic, 
constituting  a  porle-tnuMie. 

Catheters  are  also  employed  to  enter  t>i«  canal 
which  connect*  a  cavity  in  the  ear  with  the  back 
part  of  the  mouth,  and  called  the  Biulndiinn  IhU, 
■lUr  its  discoverer,  a  Inmed  Italian  phyaician  who 
die<l  at  Home,  lS7t. 

A  double  catheter  {c)  it  one  whose  outer  tube  has 
a  long  eye  and  an  inner  tube  of  amallrr  lite,  which 
discharse*  about  the  middle  of  the  length  of  the 
ey«  of  the  Isr^r  one.      If  water  be  injected  tbrongh 


the  inner  tnbe,  it  enten  tb*  eavity  of  tkm  atan 
bladder,  at  the  eua  maj  be,  a^  ftmrn  M*  tim 
the  outer  oanaL 
d  is  Sima's  rigmoid  Mtfcatw  of  hard  nhkK 


:>  ji:i';i>iii<-[  of  vvrtird  bight  A  trXa 
tri^-:i|i{uriitiu  whirli  klldm  lip  and  ilAva  ■  iiiTf  "1 
>li''n1nr,  gTBilualMl,  mrtallir  stamlatd.  Aa  ll*  i 
otumn  of  li'inid  Hhw  or  taitt  id  lb*  IsIn,  iI* 
Iclncoiip  partakes  of  the  motion,  and  th*  4iAniMB 
of  liiKhl  are  ihowii  on  the  KTadaBtad  atatlMd. 

CmUi'oda.  Tlist  pole  of  tin  baitorj  t^  w"  '   " 

rlwtrii-ity  |iaB«  out  of  the  subitane*  tiai 
deruRiiHiiiltioii.      The  nrtpLtir*  or  —  tadNM)  f 
(I'nirexor  Kiradav'*  trrrn.) 
C«t-liolo.     iSkiiiltuildiiif}     Om  at  Hm  I 


n.:hing  tn  lh<  ring  of  tl>e  « 


Ca-top'tilo  Cla'tU'la.  A  *• 

hn»i  Willi  Wking-fflun.  H 
of  Anv  obje--|  pUrniln  the  la 

C*-top'trto  Dl'*!.   A  dial  mhkh  *l  __    .._  __ 

hy  rnrxn*  of  ■  yi-Mw  of  lI^ing■|^«^  ><(i«ila4  t»  i» 
tli-ct  llie  wdsr  riyn  iipnar-l  to  the  o>[Ui||  rf  a  i^m 
on  '•hi'h  the  lioiir.linet  are  d^nMlsd.    A  "f^it^ 

Ca.top'tilo  td^t  A  nirnir.  or  sniM  rf  t^ 
.■Mr  Fninur>.  pi'-rrtlbly  pUKbullc  V  «U*  ih 
1.11  .  lr..iii  Li\.r  .n  niatf  UimiK  arr  rrliirlnd  te  <  fiwl 
M  Ik  ,ini.  ».  u  t.i  rv>t>|>t  tli*  li4;la  vltlUa  a  •  ^« 

Tlu.  »ii.  ilie  DrraniT'ninit  unirRr«aUT««||M«4ia 
li-t,i  111111-.-,  i.n-vii.ot  lotbe  iarmti^  nf  (^  A«Mi 

liri-       .S.'e  lliorraic  Lluui      ' 


■iiamitible  aT  oIm 
whirl,   tn   oSifA  J^t.    e™.. ,   _ 


C&TOPTUO  LIQHT. 


CATTLI-aTALL. 

■n)ll>«tlu'  in->  ■  '  ■     llm  Ufa 

,.™luri...  .1-  ..«r...-     ...i .,  ..j„.1JW. 

Imumi  >J  Ibt  Uflil  ithi:  U  u  ■tiiiiiiliU  b;  Uii«  u- 
raiisMii-iit. 

Cat-rak*.     A  namit  ror  ■  rnldut-4rill. 

Caft'pair.    (A'auTMi;  )    A  Utcb  in  ■  t<)i«  lot 

Ikp  ulU-  limnil  of  «  tM-kk. 
Cat-aUpL    A  kliipou  (Iw  KuniF|[un  nmlrl, Iwt- 
~    imjMtwg  [[luitrn,  anJ  ■  >ln>|i 

•auliftU,  >     A  bu'kU  to  nlv  (ha 


Crttl«  pimtd.  iKmliaiy  Biiffiiutntf.)  AdlbJi 
•l<Mi|i<blii  ■  inililti:  tnwl,  «D<)  cno^us  lirtiMlli  lh« 
railraul  nj,  to  lucvtnt  Ui*  ■Inj'liif  o(  i>uJ*  M 

Cat'U*-lMd'«r.    A  Kwrttic  n  crip|w  for  U* 

•rlrtum  of  lU  Uov.  olurrli]:  daBgriviu  ultla  aaf 
b*  bulmnl  or  Inl 

C«tfll«~a)Hk'lii|  BbMM.  A  kinU  vf  mimn 
■daMnl  roc  Tipikliv{  nurt*  on  pmiI*  bj  caUl^f  atf 
tlttluin  in  mii-Ii  liar*  u  lo  lonu  Uttrn  or  Bgni« 
tqnllluting  inJiU*  ur  iiriral*  muki  at  tb»  inrri- 

Aba,  KrlaHin  <>iW«l  br  cnttitm  dit>  or  natcbo 
[■  tlw  Mn  uf  utilr,  kltr«|v  or  botps  u  ■  nmm  of 
liftalkm.  fvaillarlx  knovn  u  i«r-mart».     Th* 

n  ha*  MMMtlMM  •  iniacli  ■ituhnl  for  nutcInK 

heU  la  Iha  w*.  far  th*  Bm*  jMiqv       *^ 
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their  mangers  or  racks,  other  than  by  halter  or  tie. 
It  usually  consists  of  a  pair  of  parallel  vertical 
stanchions,  at  such  distance  apart  as  to  admit  the 
neck  of  the  animal.  One  stanchion  is  movable,  to 
allow  the  head  of  the  animal  to  i>as8,  and  is  then 
replaciHl  and  held  by  a  latch  or  pin. 

The  improvements  in  cattle-stalls  refer  to  the 
floors,  divisions,  mangers,  rucks,  troughs,  feeding 
devices,  ties  ;  also  to  devices  to  jirevent  crib-biting, 
for  slinging  sick  or  refractory  animals,  preventing 
kicking. 

The  feeders  are  made  in  various  ways  :  Opening 
automatically  at  regulated  periods  ;  closing,  to  pre- 
vent access  in  the  intervals  of  feeding ;  arrange- 
ments for  deix>sition  in  the  manger  of  regulated 
quantities  of  feed  at  certain  times. 

Cat'Ue-tie.  A  fastening  for  securing  cattle  at 
the  rack  or  mangier.  The  varieties  are  numerous. 
Some  refer  to  means  for  releasing  all  the  animals 
simultaneously  in  case  of  Are. 

Different  kinds  of  fastenings  for  the  rope,  halter, 
or  collar-strap,  by  which  tlic  animal  is  secured ; 
such  are  loops,  snap-hooks,  euphit)es. 

Means  for  taking  up  the  slack  of  the  halter-roi)e, 
to  prevent  the  animal  becoming  tangled  in  it  and 
being  thrown  ;  such  are  falling  weights  and  springs. 
Means  for  fastening  the  hitching  end  of  the  rope 
to  the  manger,  stall,  }»ost,  or  stanchion  ;  such  are 
hooks,  rings,  clamping-cams,  latches,  etc. 

Other  similar  devices  may  be  found  under  Hitch- 
ing ;  Halter  ;  Tkther. 
Cat^ty.    The  bill-hook  or  machete  of  Ceylon. 
Can!    1.  A  chest  with  holes  to  keep  fish  alive 
in  the  water. 

2.  A  lai^  basket,  used  for  raising  coals  from  the 
bottom  of  a  mine.     A  eorve. 

Cauk'ing.    {Joinery.)     A   dovetail,  tenon,  and 

mortise-joint  by  which  cross- 
Fig  1193  timbers  are  secured  together. 
It  is  used  for  fitting  down  tic- 
l>cams  or  other  timbers  ui)on 
wall-plates. 

CauL  A  heated  board  used 
in  laying  down  larce  veneers. 
Its  heat  kiH»ps  up  tne  fluidity 
of  th(>  glue  until  all  that  is 
8ui>erfluous  has  been  pressed 
out  at  the  edges. 

Caunt'er-lode.   {Mining.) 
A  lo<le   which    inclines    at   a 
considerable  angle  to  the  other 
Chuking.  contiguous  veins. 

Caose'w^ay.  {Civil  Engi- 
neering.) A  road  across  a  marsh  or  water,  8upporte<l 
by  an  embankment  or  by  a  retaining  wall.  In  con- 
tradistinction to  a  viaduct,  which  is  supjwrted  by 
trestle-work,  or  by  arches  or  trusses  resting  on  piers. 
See  Embankment. 

Caus'BOn.    A  nose-band   or  twitch  for  breaking 
horses.     Sec  CAVEJisoN  ;  Barnacles. 
Cau'ter.    A  searing-iron. 

Bunting  with  a  red-hot  iron  was  practiced  by  the 
Libyans,  in  the  time  of  Herodotus  (450  n.  c),  as  a 
cure  for  salt-rheum.  The  praetice  is  still  in  vogue 
there.  Cautery,  we  learn  from  Denhom,  is  *'  the 
sovereign  Arab  remedy  for  almost  every  disonler." 
We  read  of  it  in  HipiKxrrates.  I^yanl  notiee<l  the 
use  in  Mesopotamia ;  Burton  among  the  Egyp- 
tians. 

The  cautery  was  a  favorite  surgical  instrument  with 
ancient  chiruif^eons.  One  of  iron,  shaped  like  a 
8|>ade,  was  found  by  Dr.  Savenko,  of  St.  Petersburg, 
1819,  in  the  house  of  a  Roman  surgeon  in  the  Via 
Consularia,  Pompeii. 


The  cauter  is  used  by  furien  in  ▼eteriaafy  oym. 
tions. 

Can'thee.  {Fabric.)  A  coarw  Eait  lodii  oo(. 
ton  cloth. 

Can'ting-i'ron.    A  aearing-iron.    See  CAmi. 

Cava-Uer'.  (Fartijleatian.)  Aa  ekTitcd  vork 
on  the  terreplein  of  a  basium  Bepring  to  ccamui 
the  work  or  some  other  position,  and  also  tenruf  m 
a  travtrse  to  protect  the  neighboring  curtains  ma 
enfilade  fire. 

CaT'a-lof .    A  cannon  carrying  a  ball  of  1  poowL 

Cave.    The  ash-pit  of  a  glass  furnace. 

Cav'es-aon.  A  nose-band  for  breaking-in  horn. 
Otherwise  spelt  causaonj  eavexon.  It  reseniUes  the 
twitch  or  barnacles,  being  a  frip  by  which  the  dom 
is  wrung  and  twisted,  to  subdue  the  refractory  fjjim 
of  the  animal. 

Ca-vet'to.  {Archiiedure.)  A  form  of  hoUov 
molding  whose  profile  is  the  quadrant  of  a  drck. 
See  Molding  ;  Scotia. 

A  rampant  cavetto  is  perpendicular. 

Cav'iL  1.  {Nautical.)  A  large  cleat  See 
Kevel. 

2.  A  small  stone  axe  with  a  flat  face  and  a  pointed 
peen.     Resembles  a  jedding-tJie. 

CaT'in.  {Fortificatian.)  A  hollow  way  from  s 
protected  approach  to  a  defended  work. 

Cav'ing-rake.  A  rake  for  separating  the  cbtff 
(Eng.  cavings)  from  grain,  when  spread  on  the  bin* 
floor. 

Cax'on.  {Metallurgy.)  A  chest  of  ores,  csl- 
cined,  ground,  and  washed,  ready  for  the  refiniof* 
furnace.  From  the  Spanish  caxon,  cajon,  a  bijgt 
chest. 

Ca'so.  (Metallurgy.)  A  vessel  with  a  copnr 
bottom  in  which  on>s  of  silver  are  treated  in  the  m 
process. 

Ceo'o-graph.  The  French  writing-apparatoi  for 
the  blind.     A  ckiragon. 

Ceil'ing.  1.  {Architecture.)  The  upper  surfut 
of  a  room. 

Plane  ceilings  are  flat. 

Dofnedf  cylindric,  or  groined  are  tenna  which  ex- 
plain themselves. 

Coved  ceiling  has  a  hollow  of  about  a  quarter-cir 
cle  running  round  the  room,  situated  above  the  eo^ 
nice  and  dying  into  the  flat  central  portion. 

Coffer -work  ceiling  is  arched,  and  nat  omamoitil 
panels  separated  by  Delta. 

Gothic  ceilings  nave  groined  work  with  apandnl 
framing  and  paneling ;  the  framing  of  the  roof  ii 
expos<*d. 

Sunk-panel  ceiling  has  recessed  compartmeBti, 
with  roses  in  the  middle  and  bolection-moldiiigi 
around  them.  • 

Camp  ceiling  has  the  marginal  portion  slanting 
following  the  slope  of  the  rafters,  while  the  middii 
I»ortiou  is  flat. 

ns.iiM. 
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proof  ceiliiigB  are  of  incombustible  materials 
orted  on  iron  joists  A^  as  in  Fig.  1194. 
Uiiifkuiiding,)  That  portion  of  the  inside 
r  a  Tetsel  between  the  deck-beams  and  the 
droket  on  each  side  of  the  keelson.  Also  called 
i-woHnff.  The  strakes  of  the  ceiling  immedi- 
Bikyfr  the  ^telf-pieees  which  support  the  deck- 
iro  ealled  damps.  The  outside  planking  is 
fciTdy  called  the  skin. 

fhi^ialMlt    {Building.)     One  of  the  joists 
to  A  buUter,  and  serving  as  a  point  of  attach - 
ir  the  plastering  laths  of  the  ceilinc. 
A-tore.    The  art  of  engraving,  chasing,  or 
tug  metals. 

.  1.  [ArehiUcture.]  a.  The  space  between 
•  of  a  Tault 

he  space  inclosed  within  the  walls  of  an  an- 
sonple.  • 

^Udriciif/.)  A  single  jar,  bath,  or  division 
mpound  vessel,  containing  a  couple  of  plates, 
copper  and  zinc,  —  united  to  their  opposites 
■fill  other,  usually  by  a  wire.     See  Galvanic 

BT. 

A  nndeiground  room  for  storage. 

.  small  room  for  a  prisoner. 

.  structure  in  a  wrought-iron  beam  or  girder  ; 

a  tube  consisting 
fif .  1196.  of  four  wrought- 

iron  plates  rivet- 
ed to  angle-iron 
at  the  comers. 
SeeANOLE-iRON. 
Cell-door 
Lock.  A  prison- 
door  lock,  to 
whose  bolt  no 
access  is  possible 
from  the  inside, 
and  which  may 
fit,  as  in  the  ex- 
am nle,in  a  rabbet 
in  t lie  door-jamb. 
The  secondary 
bolt  is  supported 
in  the  inclosing 
shell  by  brackets 
and  is  connected 
to  the  main  work- 
ing parts  of  the 
lock  by  brace- 
bars,  so  that  the 
key  gives  it  a 
movement  par- 
allel with  that 
of  the  common 
bolt.  The  in- 
closing ca.se  has 

ed,  right-angled  cover,  the  inner  fastening  of 

is  covered  by  the  door  when  closi>(l. 

L    The  stone  hammer  or  axe  of  a  bygone  age. 

raids  made  of  bronze.  See  Hammer;  Hatchet. 

menf.    1.    A  uniting  composition  which  is 

:  when  applied,  but  hanlens  in  place.    The  in- 

its  and  character  vary  with  the  place,  purpose, 

sis  to  be  united,  and  the  exposure. 

MASTKB.     a.  Plaster-of-paris,  1  ;  yellow  resin, 

K  and  apply  hot,  warming  the  faces  of  the 

•9  or  joint. 

Sulphur  or  shellac,  melted  with  plaster-of- 
Simple  plaster-of-paris. 

HITEOTUKAL.      Paper  pulp,   sifted   whiting, 

EC.     This  is  a  sort  of  papier-mach^,  and  must 

nished  or  painted  if  exposed  to  the  weather. 

[XNIAN.    See  Jeweler's,  d. 


OM-Door  Lock. 


Bottle.  Rosin,  4 ;  tallow  or  suet,  1  ;  melt  {o- 
gether  and  stir  in  the  reouired  coloring-matter,  — 
whiting,  ochre,  or  ivory-black.     Use  hot. 

Chemical.     See  Clash.  .« 

Chinese,  a.  Shellac,  1  ;  alcohol,  2  ;  digest  in 
a  corked  bottle  in  warm  water. 

b.  Borax,  1  ;  water,  12  ;  shellac,  3  ;  evaporate 
to  the  required  consistence. 

Copper.  (To  lay  upon  the  rivets  and  lapping 
edges  of  copper- sheets. )  Powdered  quicklime,  bul- 
lock's bloou. 

Cutler's.  (For  fixing  knives  in  handles.)  Black 
rosin,  4  ;  beeswax,  1  ;  brick-dust,  1. 

Dextrine.     Torrefied  starch. 

Diamond.     See  Jeweler's,  d. 

Earthenware,  a.  (Coarse.)  Yellow  rosin  and 
brick -dust  melted  together. 

b.  (Finer  ;  for  certain  purposes.)     Brimstone. 

c  Grated  cheese,  2  ;  quicklime,  1  ;  white  of  egg 
sufficient  to  form  a  paste. 

d.  White  of  egg  and  quicklime. 

e.  Dried  and  ground  milk-curds  triturated  with 
ten  per  cent  of  powdered  quicklime.  Keep  from  the 
air,  mix  with  water  for  use,  and  apply  inunediately. 

Elastic.  Caoutchouc  dissolved  in  chloroform, 
with  or  without  powdered  gum-mastic. 

Electric  Apparatus.  Beeswax,  1  lb.  ;  rosin,  5 
lbs.  ;  red  ochre,  1  lb.  ;  plaster-of-paris,  2  oz. 

FiRE-PROOF.  Fine  river-sand,  20  ;  lithai*ge,  2  ; 
quicklime,  1  ;  linseed-oil  to  form  a  paste.  Applied 
to  walls,  it  becomes  stony-hard. 

Gas-fitting.     Rosin  and  brick-dust. 

Glass,  a.  Dissolve  gum-mastic,  1  ounce,  in  al- 
cohol ;  soak  1  ounce  of  isinglass  in  water  ;  add  alco- 
hol to  dissolve  it  to  a  strong  glue,  and  add  ^  ounce 
of  sal-ammoniac.  Put  the  two  solutions  into  a  pip- 
kin ;  heat,  and  stir.  Put  in  a  stoppered  vitu, 
and  warm  in  a  water-bath  when  about  to  use  it. 

b.  (For  chemical  glasses.)  Flour,  1  ounce  ;  pulv. 
glass,  1  ounce  ;  pulv.  chalk,  1  ounce ;  fine  brick- 
dust,  ^  ounce  ;  scraped  lint ;  white  of  egg.  Spread  on 
a  linen  cloth,  and  apply  to  the  crack  of  the  glass. 

c.  (For  a  temporary  stopping  or  lute.)  Yellow 
wax,  4  ;  turjientme,  2  ;  Venetian-red,  1. 

d.  White  of  egg  and  quicklime.  It  does  not  long 
resist  moisture  unless  exposed  to  the  heat. 

e.  (For  lens-grinders,  etc.)     Melt  together,  pitch, 

5  ;  wood-ashes,  1  ;  hard  tallow,  1. 

Or,  Black  rosin,  4 ;  beeswax,  1 ;  heated  whiting,  16. 

Or,  Shellac,  melted. 

Or,  Rosin  and  plaster-of-paris.* 

/.  To  unite  lenses,  Canada  balsam. 

g.  (To  attach  metallic  letters  to  plate-glass  win- 
dows.) Copal  varnish,  16  ;  drying-oil,  6  ;  turpen- 
tine (Venice),  3;  oil  of  turpentine,  3;  liquified  glue, 

6  ;  melt,  and  add  quicklime,  in  ))ow(ler,  10. 

h.  (For  necks  of  oottles.)  Liusetid-meal  in  boiled 
oil.     Paraffine. 

Glue.  a.  A  strong  glue,  sold  as  a  cement,  may 
be  made  by  infusing  glue  and  isinglass  in  alcohol, 
heat  gently,  and  arid  powdered  chalk. 

b.  Urcs  glue  (dissolved),  8;  linseed-oil,  boiled 
to  varnish  with  litharge,  4. 

c.  Dissolved  glue,  4  ;  Venice  turpentine,  1. 

d.  (Waterproof.)  Dissolve  isinglass,  2  ounces,  in 
a  pint  of  milk,  and  boil  to  a  consistence. 

e.  Glue  swelled  in  cold  water  and  digested  in 
linseed-oil  is  tenacious,  and  acquires  the  quality  of 
resisting  moisture.     Red  lead  may  be  added. 

/.  Marine  gliie  ;  shellac  and  caoutchouc  dissolved 
in  separate  portions  of  naphtha,  and  mixed. 

g.  Spalding's  liquid  glue  ;  glue  and  acetic  acid. 

Granite.  Gum -dam  mar,  marble-dust,  felspar. 
The  mineral  ingredients  are  reduced  to  an  impalpa- 
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ble  powder,  and  the  mass  is  incorporated  by  gradual  |  softened  in  water)  in  bmndy,  adding  a  little  m- 
heating.  It  is  applied  warm  to  the  warmed  faces  i  galbanum,  or  gum-ammoniac,  |m;vioaily  niM 
of  the  fractured  portions.  The  black  felsiMir  is  pref- ;  fine.  Mix  under  heat ;  keep  in  stoppeml  rial, 
erably  used,  to  prev»;nt  the  detection  of  tue  joint. 
Hard,     a.  Dried  and  pulverized  clay,  8  ;  clean 


iron-filings,  i  ;  peroxyde  of  maiigdneae,  2  ;  sea-salt, 
1  ;  borax,  1.  Triturate,  reduce  to  paste  with  water, 
use  immediately  ;  heat  after  using. 

b.  Peroxyde  manganese,  zinc-white,  silicate  of 
soda,  to  fonu  a  paste. 

Hydraulic,  a.  The  ancient  hydraulic  cement 
is  the  ]x>zzuolana,  a  volcanic  earth  obtained  near 
Baiae,  in  Italy.     See  Pozzuolaxa. 

b.  Hydraulic  mortar  or  cement  is  made  from  ar- 
gillaceous limestones,  the  presence  of  the  alumina  con- 
ferring the  power  of  hardening  under  water.  Hy- 
draulic limes  were  known  to  and  understood  by  the 


which  is  placed  in  hot  water  when  the  oemeiit  ii  ts 
be  used.     This  is  duimond  cemtni. 

The  Armenian  artiticem  set  the  jewel  in  a  mrtallic 
setting  whose  lower  surface  corresjionds  to  the  Uupt 
of  the  article  on  which  it  is  to  be  placed.  The  two 
are  tlien  uniteil  by  the  cement. 

Leather.  (For  leather  and  cloth.)  a.  Gatts- 
percha,  3 ;  caoutchouc,  1  ;  digested  in  bi-MilphoRt 
of  carbon,  8. 

b.  Gutta-percha,  16;  caoutchouc,  4;  pitch,  2: 
shellac,  1  ;  linseed-oil,  2. 

Marble.  Plaster-of-paris  steeped  in  a  satontM 
solution  of  alum  and  re-calcined.  Mix  with  wttfr, 
and  a])ply  as  plaster-of-jjaris.     This  cement  or  itncco 


Komans.     Attention  was  directed  to  the  subject  by  ■  is  susceptible  of  a  high  polish,  and  may  be  coloitd 
Smeaton,  when  he  experiniente<l  for  a  cement  capa-    to  imitate  marbles. 


ble  of  hardening  under  water,  in  order  to  form  his 
foundation  courst^s  for  the  Eiidystone  lighthouse. 

e.  The  FnMicli  <:cment  made  at  Mendon,  near 
Paris,  is  made  of  chalk  4  jmrts,  cluy  1  nart,  ground 
in  water,  wattled,  molde<l,  dried,  and  cal(dne<i. 

d.  The  Portland  cement  of  England  is  mode  of 
chalk  and  clay  from  the  valley  of  tlie  Medway.  The 
septaria  and  lias  rocks  also  yield  an  hydraulic  cement. 

Artifii-ial  pozzuolana  is  also  made  from  lime  and 
clay. 

c.  Gad's  patent  (English) ;  dried  clay  in  powder, 
8  ;  oxide  of^iron,  1.  Make  into  a  i)a.ste  with  boiled 
oil.     Will  hanlen  under  water. 

/.  Mix  clay,  broken  pottery,  flint  and  bottle  glass. 
Into  a  frit ;  grind,  sift,  and  mix  with  one  third  its 
weight  of  quicklime  ;  kee])  from  the  air.  In  using, 
mix  into  a  murtar,  and  apply  like  i>ozzuolana. 

Iiio.s.  a.  (For  st«»am- boilers,  cracked  ovens,  etc.) 
Litiiarge,  2  ;  fine  sand,  1  ;  slaked  lime,  1.  Mix, 
and  keep  dry. 

//,  In>n-lj<iring>*,  powdered  earthenware,  pipe-clay, 
•alt,  water. 

r..  Steum  and  water  tight  joints,  in  permanent 
catt'iron  works,  are  made  by  an  iron  cement  com- 

IK>iiiidi'd  U.H  follows  :     Cast-iron  tilings  or  Imrings, 
12;  s;il -ammoniac,  1  ;  sulphur,  1,  whitening,  4. 
Hniall    quantities  are    mixed  with  a  little  water 
Juit.  Ix'tor*'  using. 

For  niinuti*  crarks  the  cement  is  laid  on  externally 
as  a  thin  wrain.  For  larger  fissures  it  is  driven  in 
with  a  ralking-iron.  The  edges  of  the  metal  and 
the  ceiM'-nt  are  involved  in  one  common  mass  of  rust, 
whieh  i«  iniiMTineahh*  to  steam  or  water. 

d.  (Ilejiu  iron-filings,  10;  siil-aniinoniac,  3;  flour 
of  (lulphnr,  2,      Mix,  and  keep  stopjMTed. 

In  UH#%  take  1  part  of  tin;  nuxture,  12  parts  of 
new  filingM,  aild  a  few  drr)ps  of  sulphuric  acid,  and 
fill  till'  rraek  or  the  joint  which  requires  it. 

r.  Mix  Uiili-d  lin.s4'e(l-oil,  litharge,  red  and  white 
li'.id.  Apj»ly  on  each  side  of  a  pie<;e  of  flannel  or 
p:iper,  ami  lay  tli<*  sJiine  between  two  j)ieces  l)efore 
they  are  Iwilted  togetluT. 

/  (Foflin-joints  and  flues.)  Iron-lilings,  sal-am- 
munlar,  and  l^onix. 

.Ikwj  I, I, Its'.  (For  uniting  the  pieces  of  a  broken 
gem.)  II.  Warm  the  parts,  and  place  gum-injustic 
iM-tween  them.  It  will  melt  by  the  heat,  and  will 
b<!  wunely  obs«Tva]»!e. 

b.  <For  teni|M)rarily  holding  a  glass,  set,  or  a  ])iece  '  1  ;  linse<Hl-oil  to  form  a  paste, 
of  mettl,  while  iM-iiig  sh;i|N><l  or  (*hased.)    l!osin,  4  ;  |      See  also  cements,  alabaster,  gUst,  euthm,  gn** 
wax,  \  ;  whiting,  4.     Mix  and  heat.  ite,  diamond,  Armenian,  Chineae,  etr.,  tttfm. 

c.  Take  ]»itch,  rosin,  a  sniali  niiantityof  tallow,  and        fc>T»»VE.    (For  cracks  in  stovesand  other  iroB-vtfM 
thicken  with  brick-dust.    Stir  m  a  pipkin  over  a  fire.    Finely   pulverized   binoxide  of   roangtnete,  wiP^ 

d.  (Armenian  cement  for  uniting  mi'tals.)  Dissolve    with  a  .strong  solution  of  silicate  of  todA,  to  fci*  • 
gum-inastic   in    alcohol   and    l^inglass   (previously  \  thick  ])aste.     Fill  the  crack,  and  heat  tknrly. 


See  also  Stone  ;  Granite  ;  infra. 

Mastic;  (B(»ttger's).  Sand,  limestone  in  powder, 
litharge,  combined,  lUO  parts  ;  boiled  lintee«i-<Ml,  7 
|>arts.  Mix.  Similar  to  Loriat's  French  mistic; 
invented  1750. 

MoRTAK.  a.  Sharp,  clean  san«l,  8 ;  fretU; 
slacked  lime,  1.  See  Beton  ;  Stone,  ARTiFiciu; 
Mortar. 

b.  Parker* 8  cement ^  known  as  Ronian^  patented  ia 
England  in  1796,  is  made  by  adding  a  quantity  of 
calcined  and  powdered  argillaceous  stone  to  the 
usual  constituents  of  mortar,  namely,  shaqt  sand, 
lime,  and  water. 

Cements  from  sulphate  of  lime  :  — 

c.  Keem's  anient  is  made  from  nlaiter-of-ptrii 
mixed  with  a  saturated  solution  oi  alum,  dried, 
baked,  powdered,  and  sifteil. 

d.  Pariun  cethenl,  same  as  above,  with  the  lob- 
stitution  of  borax  for  alum. 

e.  MartiiCs  cement,  same  as  above,  with  the  ad- 
dition of  {learl-ash  to  the  alum. 

/.  Stucco  is  a  combination  of  plaster-of-paris  vitk 
gelatine  solution. 

g.  ikagliola  is  made  of  plaster-of-paria  powdeird, 
mixed  into  a  paste  with  alum,  isinglass,  and  coloring 
matter,  and  is  incorponited  with  fragments  of  maiUc 

OiTiciANs*.     See  Glass. 

Paper,     a.  Rice  digested  in  water,  applied  hot 

6.  Flour  paste.  A  little  {wwdered  alam  is  aid 
to  improve  its  quality,  and  a  little  corrotaTe-«ib> 
limate  or  cn*obOte  to  prevent  its  becoming  moldy. 

c.  Mucilage  of  gum-arabic,  thickened  withstaraL 
Used  bv  French  makers  of  artificial  flowen  ud 
ornamental  boxes.  Also  by  nataralists  in  mouitiqf 
s|>ecimens. 

d.  S(>aling-wax. 

e.  (For  |M>stage  stamps.)    Dextrine  and  sixe. 
Pii(»tographkr'k.     Dextrine,  paste,  and  glne. 
lM.rMBERs*.    Kosin  and    brick-dust  ndted  t^ 

gether. 

K().MAN.     See  Mortar,  A;  mjm, 

Skal-Knoraver.s*.  Rosin  and  briok-diiat  Helted 
together,  and  used  to  temporarily  fasten  an  oljceC  to 
a  chuck  while  engraving  or  chasing. 

Slate.  (For  the  joints  of  alate-work  on  roqli  * 
in  tanks.)  I^ibnl  linse<Hl-oil,  white  lead,  chalk,  it* 
tiniately  com]x>unded,  and  used  in  a  fluid  ooodttioa* 

St. INK.     Fine  sand,  20  ;  litharge,  2;  qnick-li»^ 


CRMEHTATION. 


_.  :  Drj  clay,  4  ;  boruc,  in  •olution,  1. 

TvXHKB'a.  (For  chaeking  articles.)  Kosin  and 
briA-dwt,  melted  together. 

WATKinoor.  a.  {for  corering  of  bonsi,  etc.) 
tedfe-iDfabar  (diverted),  b««*wax,  tallon,  and  quick- 

k.  (VorJoiitiDgnibbergoada.)  CooDtchoacin  naph> 
9w  or  tnipentiiie. 

VOOD.  I.  a,  (For  attaching  a  [liece  of  wood  ton 
AimIc  for  tiimiiig,  and  for  otiipr  parposes.)  Roeio, 
L  pOBsd ;  pitch,  4  oaneea  ;  brii;k-diut  or  red  ochre, 
»  >ire  eonaiatence  ;  add  taUow  in  wtntitr. 

•T  Shellac,  t ;  alcohol,  2.  Digest  in  a  corked 
Mttle,  In  SBrni  water, 

X  {Miitittg.)  The  gnvel  cemented  by  clay,  which 
ie*  Bext  to  the  bed-rock  of  the  ancient  stream,  but 
ried  beneath  a  mass  of  lava  and  gravel-drift, 
I  mauy  hundreds  of  feet  in  depth.  This 
n  atratum  is  reached  by  timhering,  draining, 
''ag,  aa  in  other  uaderftround  operotiona, 
arlying  deposits  by  hydrauiie  mining, 
.  .  Dita  ia  wasnin;;  awav  the  superincumbent 
Thiimtein  is  principeUy  practiced  in  Sierra 
Bvradk  and  Placer  Counties,  Caliromia.  The  a- 
wmd  of  tlwae  "deep  placers"  is  enished  by  stamps, 
■id  the  f^  geld  collected  by  sluices  or  other  means. 
Innvteaot  Baymond's  "Uinea,  Hills,  and  Fnr- 

S.  (JMoawyy.)  a.  The  brown  deposit  in  the 
pneipltatloti  tank,  wherein  the  soluble  chloride  of 
■nU,  obtuned  bj  the  ddarinatiau  process,  ia  depos- 
nsd  by  the  addition  of  sulphate  of  iron  to  the  solu- 

OOB. 

k  The  rnaterial  in  which  the  metal  is  imbedded 

E>  the  CBMENTtNO.PURS-ACR  (which  See). 

Cam'WI-ta'tion.  (Mtlallurgij.)  Tlis  process  oF 
bribrinK  a  solid  body  with  the  constituents  of  an- 
rtlMrbady  in  which  it  is  buried,  by  the  uppUcation 
rf  heat ;  aa  the  conTeiaion  of  iron  into  steel  by  add' 
tag  to  It  a  certain  proportion  of  carbon.     See  Ce- 


CEUEST-MILL. 


i-baok    Cai'pet     In   forming  ce~ 

back  carpet  a  number  of  warp-threads  a  a 

are  arranged  ina  frame, 

rif.UM  and  are  l>rDught  into 

a  convoluted  form  by 

■■      *      *      *  isn»  of  metallic 


laid  strictly  parallel. 
The  under  side  of  the 
waqia  thus  doubled  or 
folded  are  theu  dressed 
to  raba  a  nap,  and  this 
I  cement  and  backed  by 
I  eanvaa  or  coarse  cloth.  When  dry.  the  metal, 
lie  atllpa  6  i  are  removed  by  cutting  the  lao|H, 
mi  lamng  a  jula  surface,  ss  in  the  Willon  car 

is  to  wind  the  colored  yarns  around 

rhichare  then  laid  iiarallel ;  oncsurface  treated 
tnent  and  backed  with  canvas  ;  the  other  cut 


T  mode  is  to  (ill  a  B^uare  box  with  parallel 
finie  laid  according  to  a  design,  so  that  a  transvprsc 
wrnkw  aciMi  the  yam  will  show  the  pattern.  The 
■da  of  the  box  being  open,  a  piston  ia  introduced 
-■---'-  aipel  theyama  at  ihe  other.  At  the  ilis- 
il,  the  BUrbce,  being  cut  fair,  is  cemented, 

Ji  applied  to  it     A  quantity  of  the  ynrn, 

tqmltoUulencthof  thepile,  is  then  cut  olf,  and  ad- 


acked  ii 


the  ponder  of  another  Bub> 


nc  1U7. 


,  and  therewith  aubiected  to  a  continued  heat 
below  the  fuaing-point.  The  article  la  changed  t^ 
B  chemical  reaction  with  the  powder 

Bar-iron,  [lacked   in   ehaiuul  and  heated    fa  a 
cementing-fumsce,    becomes 
steel,  the  iron  abeorbing  some 
of  the  carbon, 

Csst-iron,  packed  in  pow- 
dered hematite  and  similarly 
healed,   becomes    malleable ,    ' 
the  oxygen  of  the   hematite 
absorbing  some  of  the  carbon  ^ 
of  tliB  iron. 

The  troughs  C  are  so  «up- 
jiorted  beneath  the  arch  M  of 
the  fiimace,  that  the  lire  has  free  access  to  their 
whole  exterior  surfsces.  The  bar  iron  is  imbedded 
in  charcoal  in  the  troughs  C,  being  amnged  In  tien 
with  interposed  layers  of  ehaitoal,  no  two  liars  being 
in  contact.  The  toiis  of  the  troughs  are  covered  in 
with  (ire-tiles,  or  the  upper  layer  with  Tefractaty 
sand,  and  tb«  heat  is  increased  for  several  days,  and 
then  maintained  for  a  ]ieriod  depending  upon  the 
kind  of  steel  required.  The  finer  varieties  of  steel 
are  produced  by  a  prolonged  process,  and  the  bara  are 
imetimes  exposed  again  and  again  to  the  proceai  of 


dnutuinf  Ft 


verting  -  chamber 
A  is  surrounded 
at  bottom  and  oi 
the  sides  by  the 
flre-apaces  if  S 
Thefumaceaau< 
grates  extend 
along  each  side 
of  the  base  of  the 
con  verti  ng-cham 
ber,  and  from  end 
to   end    of    the 

opening  at  each 
end  fur  the  od 
mission  of  fuel 
A  longitudiunt 
line  of  Sre  .brick 


aft 


f 

,''!-' 

1   1 

i 

nunjH 

1 

—  or- 

w 

pHBSing  from  one 
furnace  to  the 
other.  Above 
the  boshes  the 
walls   are   made 

wards,  in  order  to  conRne  the  heat  more  eluaely  to 
the  sides  of  the  converting  chamber  At  the  top 
the  spaces  commuulcat«  with  the  interior  of  the 
con  verti  □;:!-£  hamber  bv  means  of  holes,  which  an 
msde  smaller  towards  the  center  of  the  chamber  thin 
at  the  ends, 

CA-ment'-milL  A  m^ll  for  gnndmg  the  septfna 
or  stony  concretions  from  which  cement  is  derived 

The  machinery  IK  driven  byast«ani.rngine  sliown 
to  the  left  in  the  illustration  and  the  motion  is  com 
manicated  by  a  horizontal  through  shaft  to  all  the 
machinery  in  the  mill.  The  operations  eihitnted 
are  threefold.  The  cement-stone  is  crushed  between 
a  pair  of  rollera  on  boriionUl  shafts  beneath  the 
hopper  to  the  right  hand.  Falling  to  the  floor,  it 
ia  elevahil  to  the  upper  story  and  dumped  into  a 
hopper,  from  wlieticr  it  [)asaes  into  the  eye  of  the  run- 
ner mill'Stone  andis  finely  pulveriied.     The  atemea 


CEkHDNT-SPREADER.  o] 

hftve  ■  {mce  drantis  like  thoae  for  giiading  gnin, 
tha  obliijue  channda  being  laid  over  in  aeutloni. 
From  the  mill  the  powder  patut*  to  &  pair  of  deves, 
wb  eh  receire  a  i*pid  horizontal  reciprocatioD  hy  a 


Cfmmi-Milt 


rod  and  crank  attached  to  the  small  >pnr-wheel, 
which  U  turned  liv  the  large  spur-wheel  on  the  spin- 
dle beneath  the  W-atoue. 

To  the  right  is  shown  a  itiortar-mill,  which  con- 
sutii  of  an  edge-wheel  traveling  in  a  circular  bed, 
like  that  of  a  Chilian  ore-mill.     This  atone  has  an 


shaft  of  the  mill.      A  scraper  on  the  atone  cleans 
the  face  of  the  edKe-atonc. 

CB-ment'-apread'ar.  A  machiue  for  coating  and 
saturating  frit  ur  injier  with  liifuid  cement,  for  roof- 
ing purpoaea.     The  cloth  or  paper  If  pasaca  under 


roller /ai 


■r  the  roller  G  ir 


:o  the  liquid-cement 
hofiper  B,  and  passes  out  between  tlie  roller  and  the 
adjustable  Rule  C,  which  giifies  the  quantity  of  ce- 
ment whi''h  jnKsi's  out  with  the  cloth. 

Con'drtfe  da  Toar'aav.  A  hydraulie  cement  of 
nlumitioUH  quicklLme  and  <.-oal-ash<'». 

The  ashes  and  lime  from  the  bottom  of  the  kiln 
■r*  »ift«l.  Id  reiiiovi'  lumps.  The  dust  is  slarlteil  a 
bu-ilirl  at  a  time  till  the  [iiortar-boK  is  tilled.  Thenmr- 
tar  is  then  well  incorporated  by  a  pestle  «UBpendeii 
at  the  rnit  of  an  elastic  P^le.'  It  is  then  partially 
ilrini,  B^n  beaten,  and  this  is  rrjieated  from  six  lo 
ten  times,  no  more  water  being  added.  It  sdheres 
THrv  firmiv  to  bricks  or  stone,  and  hardens 


0  CENTER-PIBE  CABTBIDOS. 

spindles  on  which  the  work  ii  placed.  Tbafiw^  <r 
f>M  center  U  on  the  ipindla  of  th«  t mi/ Wat*.  Ite 
bad-  or  dead  center  is  on  the  taUttodc. 

The  ceHferi  of  a  plmur  am  on  alocka  ti^ipKBlHy 

altaehetl  to  the  bed  of  th-  -' '*--'  "-  -'"--- 

may  Ik  turned  01 
tbeteon. 

Ceo'tn-bit.  A  wood-boring  tool  whi^  hia  s 
central  pivot  and  two  wingi ;  one  of  tbM*  it  ■ 
Kribtr  and  the  other  a  rvuler.     8m  Bit. 

Cantar-boftrd.    (Kavtical.)     A   boatd   (ImJ 


tie  planer,  so  that  the  algeet 
la  in  the  oounaof  tkn^ 


V  weU 


tudinally  and  ver- 
tically through  the 
keel,  and  is  adapted 
tu  be  lowered  to 
give  a  deejwr  draft, 
ill  onier  to  avoid 
lee-way  and  to  give 
tlie  vessel  greater 
stability  nnderp'     ~ 


It  is  the      -^=^ 


old  Dutch  lee-lioard 
iu  a  central  position. 
A  Mliding-lceel- 

Centar-ohia'al.  - 

Achiiielusedtomake  ' 
a  detit  at  the  exact  -- 
center,  to  form  a 
starting-point  for 
the  drill,  m  drilling 
holes  ill  metal.  A 
pointed  cold-chisel. 

Cen'ter-obnok.  (TimiMf-)  A  cbnek  wkkk 
can  be  screwed  on  the  mandrel  of  aUtbc^  and  bsss 
hardened  ateel  cone  or  center  fixed  in  it ;  also  afv* 
jec'ting  arm  or  driver. 

CaD'ter  DU-ah«x(a'-«rha«L  A  fans  of  t■^ 
bine,  in  which  the  water  is  admittod  from  a  chnti  S 


f\ 

J 

\ 

^ 

B)-  ' 

jO — ta 

J 

CVaur  I>iiDto>fe-in«l. 


nt). 


Cantar-diiU.    A  email  driU  lued  far  BiUig* 

abort  hole  in  the  ends  of  a  ahafl  abont  ta  b«  fwai 
for  the  entranw  of  the  Uthe-centna. 

I  Can'tar-flra  Gutridg*.  OiMlnwUeklkiM- 
Can'aer.  A  hrwier  or  pan  for  burning  aromatic  I  minate  occupii-s  an  axial  podtioa,  liutead  of  Mil 
iKidq  anil  spices.  around  thi'  |>eriphery  nf  the  flanged  —rtlttt 

Can'tw.   iLatlu.)  One  of  the  points  on  the  btlie.  |      In  the  illustration  tha  ftilBinBtotib  ■  aifb*! 


CnmB-OAQK. 


CENTERINQ. 

inber.  The  centering  is,  in  fact,  a  pattern,  in 
ood,  of  the  intmdos  ot  the  finished  arch,  and  it, 
I  iaige  Btractures,  luch  as  firat-claw  atone  Bridget, 
a  enpentive  erection  of  itself,  requiring   k   hage 


___  'ereel;  and  rapport  the 

vousaoirt;  the  keys,  or  itrileing-plalei,  beneath  the 
'.bs,  which  an  struck  to  tower  the  centering  ;  and 


E  bj  a  Gring-pin  g,  when  the 
itwmndn  upon  the  end  of  the 
Bet  Cartbidqb. 


d|  and  iljo  for  accurately  grind- 
Mtting  KTew-cutting  tools. 
OBaMd  cat  shows  the  tool,  and 


nthen 


^fgapni 


BtowhichKUthe-( 

A,     At  B,  the  angle  to  which 

thnad  cutting-tool  should  be 

•nd  at  C,  the  correctness  of 
■  of  ascRw-thread  already  cut. 
>  lower  figure,  the  shaft  with  a 

~"d  is  supposed  j-  '  -  "--'^    - 
of  a  Uth 

oal  can  be  set  at  right  angles 

Mft,  and  then  fastened  in  place 

■nw  in  the  tool-post,  thereby 

f  impttfect  or  leaning  threads. 

•  right-hand  tigun:,  the  man- 

Nttiiic  the  toot  for  cutting  ia- 

Md*  la  iUuatrated.     The  an- 

i  in  tilis  gage  are  sixty  degrees.     The  lour 

a  npon  the  gage  of  14,  20,  24,  and  32  parts 

Ticiaoi. 


■ch  are  usefiil  in  measnring  the  number  of 

to  tlie  inch  of  taps  and  screws. 

blowing  parts  to  the  inch  can  be  detennined 

I :  namely,  2,  3,  4,  5,  6,  7,  3,  10,  14,  16,  20, 

S8. 

bar-liig.    (Jfnsonry.)    A  tempotBry 

•erring  at  the  lame  time  as  a  guide 
Offanen,  placed  under  an  arch  diir- 

progrtas  of  its  construction.     Its 

to  support  the  arch  until  it  has 
ally  closed  by  the  insertion  of  the 
le,  and  is  able  to  maintain  itself  in 

wjthont  ejitraneoua  help. 

bjject  is  to  afford  the  targrst  possi-    jy 

nnt  of  support  to  all  the  parts  ;  to 

the  timhers  so  that  each  part  shall 

By  supported  in  proportion  *-  -*- 

MasnTB,  and  to  economize  — 

:li  ahoald  be  the  engineer's 


a  sufllcient  amount  of  framing  to  hold  the  riSs  and 
bolaten  securely. 

A  cocket- centering  is  one  in  which  head-room  is 
left  beneath  the  arch  above  the  springitig-li'M,  upon 
which  the  temporary  supports  of  the  centering  may 
have  to  rrst 

The  moHt  elementary  form  may  be  seen  in  the 
common  aewer  or  culvert,  where  a  simple  structure 
answers  the  purpose  -,  but  in  large  structures,  which 
may  have  lo  support  a  pressure  of  many  hundreda 
of  tana,  careful  calculations  are  required,  involving 
a  ttnowledge  of  the  strength  of  materials  and  reso- 
lution of  thrust.  Eiigineering  skill  is  also  necessary 
in  securing  proper  (oundationa  under  the  widely 
vamng  circumstances  of  the  soil  and  substrata. 

Fig.  1205.  a  ia  a  center  used  at  Westminster 
Bridge,  an  improvement  on  Penonet's  System.  Two 
timbers  resting  on  the  abutments  incline  and  meet 
at  the  top,  forming  s  larse  triangle  ;  this  is  crossed 
and  braced  in  different  directions,  constituting  seven 
compartments,  and  alfniiling  considerable  strength. 

ng.  1906. 


Cnatr  CoUirtitm  Sup. 


CENTKRtNG-HACHINE.  51 

Center*  of  130  fnrt  Rian  htve  bcm  Fonurd  by  tbs 
•mngRitt'iit  iTixwKiitnl  in  Fig.  1203,  b,  compcacd 
oT  rritical  ■nil  horizcmUl  tiiiihen  with  diMf[oiiil 
bncs ;  tlie  npiirr  ]N>rliuii  U  roiitriT«<l  to  mt  ti|«ii 
imlgnt.  BuJ  Ota  bo  luweml  withouf  dUtiirbin);  thi 
nM ;  bj  itriking  iLc  itmlinnl  luiiportu  it  bottom, 
tbrir  positiou  cau  Iw  allt^nrtl  whvn  dminiL  Tham 
cenlen  hive  tbs  ailviuitage  of  i>im|ilii'ity,  *nil  lan 
be  oiily  |>ii(  togcDirr  >n<l  Ukrn  •lown. 

titiiMtuii'ii  center  [or  Cul<tatn«m  HriJge  reeembtMl 
a  rDof-tnu*  in  itn  ^iirnl  ■rrmiiguiiipul,  coiuiiiiliug 
of  a  fniiw  with  ■  [■•■-Imrti  uiiilnl  by  a  ii]'iit<!Ui  oF 
bnofi ;  oil  eai:li  Riile  »pre  iitnita  *iip|i(irtiiie  tbe  ribn, 
on  iKliii:h  wan  lairl  Ihi'  [ilaiikitip  r<ir  tuniiiij;  llir  an.'h. 

Thp  wntrrH  •tvTiiirtl  ly  Keiinip  lor  the  rnvhe*  of 
Waterloo  Briilge  biva  bevn  often  cit«l  >»  admirablv 
amnttnl  ntnictures  of  tbeir  kind.  Invliiinl  ")iilni, ' 
whicb  carrinl  the  weiglit  of  the  ribs  of  the  cen- 
ter, hail  tbeir  bearing'  on  tbe  offset*  of  tbn  itune 
pipm,  which  alTordeil  in  excellent  abutment.  Tbe 
riha  were  laid  upon  whole  tiinbi-r*  capping  tbe 
piln,  and  undrr  each  art  of  riba  wnliiei  were  iii- 
troduceil,  which  were  madr  to  exIcnJ  ai^roaa  the 
whole  widlli ;  when  it  wu  re<|iiin-d  to  eaae  the  cen- 
ter, tbe  wrdgii  were  driven  alons  Foch  other,  and 
atid  down  tbr  inclinetl  plane  into  larger  ai»«s  tliaii 
thev  had  formerly  ocunpied.  Tbe  whule  crntrr 
could  by  thii  mesua  b«  made  todeaeend  very  gently. 

Us- IX!. 


CENTBR-LATHI. 


Mid  be  retninei]  at  any  reiiuim)  poaition  during  the 
prugrm  of  the  work. 

An  elevation  of  the  framing  ii  ahown  in  Ftg. 
1307.  Thin  irrnter  ii  aaid  to  have  had  TrmarkabTe 
■Iirnitth,  and  when  atniek,  tlie  arch  aettleil  hut  a 


■•'he*. 


CMit«r-liig-iiia-ohln«'.  A  form  of  marhine- 
drill  for  i-enti-ring  Khaftis  Inltis  etc.  Tbi-  piir)K>Mn> 
an  varioua,  bnt  ei|winlly  to  make  aurh  a  denrexaion 
at  the  eiact  ivnier  that  the  o1ijn.'t  iiMy  \v  ]ilace<l  in 
a  lathe  for  tuniing.  Two  illitHtnilions  »rv  iihoiti). 
In  the  ujiperone  the  end  of  the  shaft  a  reNtx  in  the 
rmtch,  and  i»  held  between  tbe  Ibrre  aliiliiiR-ilngi 
of  the  chuck  i,  ao  tbat  tlie  exact  center  of  end-facr 
ii  prnaeiited  to  tbe  rlrill,  which  i»  tntntKl  by  a  band 
on  )HlI)ey  r,  and  ailvancnl  to  its  work  by  tbe  tflll- 
screw  d.     The  lev<-r  /  if  the  inwi*  of  rolatinf;  that 

Iiortiou  of  the  chuck  which  i-arrirs  tbe  raitk  ur  anail 
>y  which  tbe  dc^  are  radially  ai^jiuted,  ao  as  to 
grup  or  releane  the  ahall. 


gitndinal.  vertical  arCHH  w 
C«iit«r-4«tb«.    1.  Aht;. 

ati)iinrted  upon  centrrs  at  • 

of  the  mandrel  In  the  baad 

liack -center,  im  tbs  m 

ter  ia  aitinatable, 
2.  A  Ulhe  In  wMob  Aa 

prqjectlog  tna  tw«  f 


CENTER-PIH.  5 

I  fUMei  two  or  tlir<«  tiiurs  around  it.  The 
u  fulened  at  its  respective  ['udd  to  a  treadle 
th  the  lathe  aud  u  9[inug'biu-  above  it.      A 

ntar-fiiiL    The  p 


ortar-ptmoll.  A  punch  Tor  making  an  JiiJun- 
,  OH  a  mark  for  the  center  of  a  hole  to  be 
1,  a  circle  to  be  struck,  or  aa  a  center  of 
ition  ill  the  lathe. 

itar-raiL  (Railway  Engjjieering.)  A  third. 
Idle,  rail  placed  betweeu  the  oniinary  rails  of 
k,  and  used  oti  inclined  plain 
vheeU  ol  the  locomotive  iu 
LOg  the  gnulu. 
I  nrat  or  these  was  Blrskin'sop's  patent  of 
The  middle  mil  wa.4  a  rack,  and  wan  engaged 
<^ged  wheel  on  the  locomotive  by  which  the 
.  waa  secured. 

paTticulor  provision  was  mode  for  descent.  The 
!  waa  primarily  intended  as  — "  ''  — ■"*' 

there 

IWDEN  (Euclish),  in  1S24,  had  a  center-reck 
hathecalleaamrdtanicii/ Aorse.  A  bevel  cog- 
on  the  locomotive  ar^ted  upon  gearing  on  the 
aod  the  latter  had  a  wheel  engaging  the  center- 
■o  the  horse  waa  advanced  and  drew  the  train. 
rroN  (English  patent,  1825)  specifies  a  central 
placed  between  the  two  rails,  and  a  spnr  gear 
i  locomotive.  In  addition  to  ihiii,  the  Ninooth 
>f  the  rail  rorin  guides,  lateral  wheels  running 
orizontal  plane  beneath  the  engine  or  carriage, 
bearing    upon    tlie 


Hg  1310. 


(tides  of  the  rail  and 


ting 


the 


swerving  of  the 
hide  from  the  line 
orraiia.   Nopositive 

ed  by  the  engine  to 
the  xaid  guide- 
wheels. 

KOLLMAN'3  Eng- 
lieh  patent  of  1836 
has  a  eentral  guide- 
rail. 

A  central/rtc(w»- 
vaa  patented  by  VioNOLEs  and  Eki;;b80N  in 
nd,  1E30. 

1  friction-rail  consists  of  n  flat  piece  of  iron 
in  ■  vertical  |ioMlion  in  chairs  a,  occupying  a 
n  pceition  between  the  tracks.  On  each  aide 
I  friction-rail  is  a  horiiontal  riiction- roller,  as 
I  tXc  d  ^  the  roller  c  being  maile  considerably 
■  than  d,  and  fixed  upon  its  vertical  tihaft  e, 
d  a  permitted  to  turn  freely  on  its  vertical 
/.  On  the  diiving-axis  g  is  fitted  a  bevel- 
h,  which  tiima  another  hevel-whiwl  i,  fixed 
thererticot  shaft  c  of  the  driving-roller  c.  The 
igl  of  thia  driving-roller  nnd  ita  shall  are  firmly 
to  the  under  aide  of  the  locomotive-carriage  by 
k  to  which  the  bearings  of  the  friction -roller 
hinged,  that  the  tatter  may  at  pleasure  be 
d  against  the  friction-rail  a  by  the  lever  m. 
aver  ia  brought  within  reach  of  the  engineer. 
liiving- wheels  n  o  may  be  released  Irotn  the 
of  the  engine  by  disengaging  the  clutches 
)  aa  to  throw  the  whole  force  of  the  engino 
the  gripping  rollers  e   (t  when   a.scending  a 


.<>  CENTER- VALVE. 

center-rail  whose  upper  Ranges  prevented  the  rising 
of  the  guide-rollers  to  such  an  extent  as  to  become 
disengaged. 

tJELLEHii's  jLTnitpd  States  [latent,  1835,  embraced  a 
central  rail,  clam^ied  between  two  horizontally  ro- 
tating rollers  driven  by  the  power  of  the  locomotive. 

A  device  similar  to  that  described  in  Vignolea 
and  Ericsson's  English  mtent,  1830,  was  adoiited 
by  Fell  in  the  Jtlnunt  Washington  Kailnay,  tvhose 
steep  gradients  could  cot  be  ascended  by  the  or- 
dinary means. 

Mr.  Fell  adopted  the  same  means  in  ascending 
tile  inclined  planes  on  Mont  Ceuis. 

Another  fonn  of  center-rail  railway  has  but  a 
single  rail  in  the  middle  of  tlie  track,  and  a  ]iair  of 
smooth  tramn'aya,  oue  on  each  aide,  traversed  by 
ordinary  wheels. 

Cen'ter-sair.  A  machine  for  splitting  round 
timber  into  bolts,  instead  of  riving  it,  for  ase  and 
pick  handles,  heavy  spokes,  etc.  It  haa  a  sliding 
carriage,  furnished  with  center  heail-blocks,  upon 
which  the  tog  ia  placed  ;  and  is  provided  with  * 
dial-plate  and  slops,  by  which  the  log  can  be  spaced 


Ctnltr  Sawing' Mathiiu. 

BtulT  the  desired  size.  The  cent«ra  can  be  ad- 
justed up  or  down,  to  suit  the  work.  Is  capable  of 
B]>litting  timlier  u[>  to  20  inches  in  diameter,  3J  feet 
long  ;  cuts  invariably  toward  the  center,  and  is  cal- 
culated for  n  saw  22  inches  or  less  in  dtaiiieter. 

Ceu'ter-aec'ond.  A  tenu  apiilied  ii>  a  watch 
or  clock  in  which  the  wnDiff-hatiit  is  mniinted  on 
the  central  arbor  and  completes  its  n^volution  in 
one  minute.  It  in  more  easily  read  tlian  the  ordinary 
second-hand  traversing  in  its  own  sniall  dial. 

The  beat  of  the  sceond-band  niny  be  seconds,  or 
fractions  of  H  second.  In  the  original  form  it  beat 
with  the  balance,  a  third  or  a  second  at  a  beat. 

The  largest  center-second  clock  known  to  the 
writer  is  the  turret-elock  for  the  ItomlHiy  Harlior 
Board,  which  indicatea  hours,  minoteb,  and  siiwnila 
upon  a  dial  8J  feet  in  diameter.  The  ceiitei'-si'conil 
hand  measures  S)  feet  in  length,  and  its  end  lias  a 
motion  of  5  Indies  per  second,  aci|uiring  ft  moinen- 
tuin  which  has  been  overcome  by  a  series  of  sixty 
levers,  so  arrangiii  that  the  si'coiid-hand  reals  in 
one  of  them  at  each  beat ;  the  jwint  of  the  hand 
being  so  contrived  that  when  it  resta  njion  a  lever  it 
is  detained  there,  and  can  get  neither  backwarils 
nor  forwards  until  the  clock-work  n^moves  the  levi-r 
out  of  the  way.  This  prevents  the  Bwayjng  buck 
and  forth  of  fhe  liniiii,  and  gives  it  a  dead  motion. 

Cen'ter-valvs.  A  device  in  gas-works  whose 
duty  is  to  distribute  the  coal-gas  to  the  purifiers. 
In  the  example  annexiMl,  the  seat  of  the  valves  is  a 
casting  A,  having  four  pairs  of  mouths  d  t.  The 
vnlve  itself  lias  a  poi't  which  may,  by  rotation,  be 
made  to  connect  with  and  distribute  tlia  coal-gas  to 
any  one  of  the  four  sets  of  luiritiei-s. 


CENTER-WHEEL. 


CEXTBIFITOAL  PUMP. 


!i  aSti 


witli  bone. 


I  puHaf 
■hLtk  u 


driven  b 


tjevel-wbed  £.     (7  is  the  wheel  of 

,   ..I  whiuh    the  ihnft   it  strimcL 

liquiil  driven  out  oT  the  cjliailer  O  u  collfcUi 
the  eiivulopv-i'hkmber,  and  diicharenl  liy  the 
/.  Su^r  Ih  freed  of  dioUmoi  in  the  *une  ki» 
machine.     SveCRNTRiruDAi.  Uachikb. 

Cau-blPn-gal  Onn.  A  fonn  of  tnachine-cu 
in  which  balls  are  diiven  tuigentiaily  rrom  a  cli 
bered  dink  routing  at  great  nieed. 

OBD-trifn-galMi^llliwK.  A  nwchine  fordn 
WD,  doth,  clotbea,  xugar,  etc.,  by  centrifogal  act 
The  fiber  or  other  nuitvTitd  is  placed  in  a  bol 
cylinder  with  a  reticulated  peripherr  of  wire  gii 
and,  being  rotated  at  a  rmtc  of  from'  1,000  Is  t 


Cu'tor^^whaol  The  "third  wheel  "of  a  watch, 
in  nornr  hinds  nf  ■navpmentii. 

Csntl-grade  Thar-mom'«-t«r.  The  thernioni- 
eter  of  Celsius.     Tli<;  7£To  is  at  the  freezing-point  of 

water,  anil  the  boili tig-point  is  at  100'.     See  Thbk- 

Cen-trlFn-gal  DrlU.  A  drill  having  n  fly-wheel 
li{ion  tile  stock,  to  raaiiitaiii  and  steady  the  motion 
against  the  effect  of  temporary  impediments.  In 
some  cases  [here  is  a  cUvK  movement,  so  that  the 
tly-wlieel  may  constantly  iiinintain  the  same  direc- 
tion nf  motion,  notwilluitanding  the  vibratory  char- 
acter of  the  primnry  motion, 

Can-trira-iHl  FU'ter.  The  centrifugal  sarar- 
fltter  was  jutteatnl  in  thu  Unitnl  States  by  Hurd  in 
1S44,  and  in  England  by  Vinztl  in  1849. 

Its  cylinder  hu  a  jiorous  or  foraminous  per- 
iphery,  and  ia  very   rsjiidly   rotated  on   ita   ver- 


IMteJI 


\^^W^ 


ttt.au. 


rrrohitions  per  minnte,  the  water  fliea  off  bv 
centrifugal  action,  and  ia  collected  hy  the  rncln 
cylinder,  down  which  it  trickh-s  to  a  diM-harge-r 
It  is  also  fonnd  useful  in  removing  the  muot  i 
the  grapr  after  cmahing. 

The  lUustntioa  shows  a  machine  with  an  ii 
cylinder  «i.  and  an  outer  one,  bath  revolvinfi 
concert  and  driving  outwardly  to  the  chamber  A 
molusNe.s  in  the  sugar,  whkh  lurroonds  the  root 

Cen-blf  n-f^  Pomp.  A  rotary  pnmp  in  wl 
the  Hiiid  is  driven  outwardly  from  the  eeniei 
which  it  is  received,  and  diverted  into  an  ufiwanl 


1^  Denioiir's  centrifiigal 
posiil  to  have  been 
thefiiKlofitskind. 
It  is  but  a  clumsy 

viewed  in  the  light 
of  the  more  recent 
inventions,  which 

from  the  turbine. 
They  do  for 
water  what  some 
ronit4orf]in-blov- 
ers  do  for  sir,  and 
aicalso  miii'h  like 


pfFig.  ISlfititi 


gines  in   the 


|MT 


the 


amnifiigml  FfUrr.  lurv    Kti-STn-ru. 

[  gini-»  nre  pprased 

M>   as   to  drive  olT  bv  oentrifiigiil  forn-    hy    stHmi.    while 

with  whi.-li  tlir  Mib*tanc nimin"!   in    iI'him-  of  tlie  ccn- 

•r  is  mtnmtril.     In    the  illiistnitinn  an-    Irifucnl  nunip  move  again 
>-yrui>  is  iiilroilucnl  hy  pt|ir  J  into  the   Sve  aI>o  liirTARV  Pcur. 


fftS 


CENTBIFDGAL  PUHP.  3- 

i  the  Koiul  e%  LttUrbaUt,  Huriem,  Holland, 
J  IS,  1841,  ocoun  ■  mggeation  of  P.  H.  Vui 
WflTds,  for  the  lue  of  a  turbine-shai)ed  wheel  as 
gttubgkl  punp,  the  process  being  inreited   so 


CENTRIFUGAL  PUMP. 

In  Fig.  ISlfl  are  shown  several  forms  of  the  cen- 
tnfufpil  pump,  ditferlug  mon:  in  detail  and  propor- 
tion than  in  principle. 

A    Bbovs    Gwjriine's    centrifugal    pump,   which 

m  six  eijuldistaiit  pallets  iiictineil  buukwardly  to- 
ward their  outer  extremities.  Tliree  of  tliesr  ex- 
tend from  the  axis,  and  the  remainder  only  from  the 
margin  of  the  annular  iiidui'tioii-siiace  around  the 
axis.  The  wlieel  rotates  in  a  shi^ll  in  the  <lirection 
of  the  arrow,  and  delivers  the  water  upward  into  the 
eduction -pipe  L, 

Girard'a  turbine  elevator  resembles  five  distinct 
turbines  on  a  vertical  axis,  one  uliove  another,  each 
taking  the  water  from  tlie  one  below  it,  and  deliver- 

g  it  in  turn  to  the  one  above  it. 

B  (7  shows  the  Co ignard  centrifugal  pump,  as  sli own 
at  the  Frencb  Exposition,  1882.  A  vertical  section 
acrosa  the  axis  of  one  of  these  pumps  is  shown  at  B 
(Fig.  1216)  and  another  section,  also  vertical, 
through  the  axis  at  C  (same  figure).  Here  there  are 
two  revolving-dnims,  g  a,  g  a,  both  attached  to  the 
aime  axis  d.  They  revolve  in  water-tight  Inxes, 
but  the  entrance  of  the  water  take*  place  from  the 
■pace  0,  between  the  dmms ;  the  openings  for  ad- 
mission being  at  /.  Tlic  discliai;ge  takes  place 
Uirougb  an  annular  lateral  sjiace  e eet,  into  an  an- 
nular cavity  7it  »i,  which  conducts  it  to  the  rising 
tube  H.  Tlie  tube  of  aspiration  is  I,  which  commu- 
nicates with  the  apace  between  the  drums  o.  Tlie 
form  given  to  the  jiallets  in  this  machine  is  spiral ; 
they  are  only  two  in  nmnber  in  each  drum.  As  in 
the  other  pumps,  the  form  of  the  lielices  is  profes- 
sedly such  as  to  make  the  section  of  jasssge  inversely 
proportional  to  the  velocity  of  the  water  at  different 
distances  from  the  center. 

„  pump  iD, 
senibles  a  helix  or  snail's  Htiell,  w 
base  of  a  double  cone  placed  with  its  axis  in  a  hori- 
zontal position,  the  space  between  the  iimcr  and 
outer  cones  being  the  chamber  of  the  pump,  and 
occupied  by  a  kind  of  turbine-wheel  shown  in  the 
detached  view  B  (name  figure),  i'  is  the  stationary 
boss  with  spiral  flanges  /,  which  give  the  water  a 
twist  jiist  as  it  enters  Upon  the  action  of  the  wheel, 
which  has  six  vanen,  as  seen  in  the  view  E.  a  is 
the  base  of  tiie  pum]>,  cast  in  one  piece  with  the 
cose  f,  to  which  is  attached  by  llanj[PB  the  conduct- 
ing-caae,  composed  of  two  parts  d  d,  fonning  a 
spiral  discharge-passage  g  and  i ;  gradually  enlar- 
ging to  the  outlet/istnestufliiig-box,  througli  which 
passes  the  drivin(f-Bhaft  g ;  thia  having  turned  in  its 
surface  al  j,  a  senes  of  grooves,  which  are  accnrately 
fitted  in  a  Babbitt  metuT-box  in  the  standard  h,  coiin- 
leracting  any  tendency  to  end-thmst  or  vibration, 
i  is  the  Ix'd-plate,  imving  cast  upon  it  the  st;iiiilnid 
A,  and  brackets  to  which  the  {minp  is  secured  by  the 
flanges  and   base.      When  Teijuired   to  \ 

by  the  bi 


eu-iilate  is 
The  bast 


.       ,         cnnsl 
base  also  faniis  a  flange,  to  which 


izLjDUJr 


lukt,  in  place  of  obtaining  powt 
eeodiDg  water,  we  may  raise  water  by  applying  a 
en  power."  The  centrifugal  j)unip  known  as  the 
Iwynne"  pump  was  need  by  Andrews  and  Brother 
New  York  in  1844. 


CnoifngaS  Pump. 


CESTBI  PETAL  PEESS. 
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CHAFEB- 


tn  liultnl  tiie  bend  7  of  the  sui'tioi 

:i  liiui-valTe  dt  it3  lower  end.      Mo 

i.-H[inl  by  i  bvlt  upuQ  ibe  pulley  i>. 

Fig.  IHT  (pvea  an  exteriut  tim 


lipe,  nliiuli  has  |  a  jMud,  0:  , 

nuni- 1  bnnk,  the  dotted  him  ahowiiig  it  a*  •dipled  Ic: 

I  puiiipinft  out  of  a  eutem  or  veil.     The  latDp  ~-^g 

fitgnl    pliu'ed  Upon  a  two-wfanled  orriBge  finnly  itttrhi  "mi^, 
'■""'         "~  "      hi'Ti  working,  Hnd  driven  by  «  Imc^ 


pchuiica]  rontnTUk.  ^^. 
for  piiaainK  innarJly  on  ■  r»d-S.^^_ 
line  from  all  directionn  in  the  eo^^^ 

CBD-tilp'«-tal  Pmap. 

tb 

to  the   axil  rrom  wbeliec   tlir  ilu  — 
iluirge.tLibe  riaea. 
Ill  one  form  it  ii  Ih--  riai*t  poa— 
(he  Barker  mllL     S«:  b^ 

C«ii'Uo-Uil'»-«d.      An    initrn- 


iMili'i  Op^aloiiibt. 


'i'he  iiiHti'iinieiit  deiiicteil  haa  bladea  with  ■ 
in>phHlii-  I'lirve,  whii'h  glvv»  it  power  aa  ■  compreaaor, 

Ce-rKin'ioB.  All  varictipa  at  work  formed  of 
elav,  ill  whole  or  ill  |>Brt,  and  bakeil,  are  ini^luded 
uihVr  thiH  niiiiie.  See  BiiiOK  ;  Tilk  ;  Enam- 
KL.      Mee   aU»   Biwcific   list   under   Pottery   and 

It  in  dihtinK'ii''li"l  froni    rUria,  in  which   ailex 
pt-'dciiiiiniites.  llii^  niiult  iH'inK  (■'<'>"*- 
C«'r«-to-tom«.     A  knife  uoed   in  dividing  the 


Ce-TBU'no4COpa.    An   i 


;   formerly  used  a' 


Cer'lpb.  (Frilling.)  The  fine  lines  of  a  tyi*  or 
Ili'r  Bt  Ihe  top  and  liottom,  projecting  beyond  the 
.■vv  htmkps.     Tlie  terminal  croas-lines  of  a  letter. 


litll-  krio«iior  useu. 
Ce'ro-gnph.     A  writing 


heavy,   grayi«h-white   iiietal,  but 


G«t'Tlx-<U-l«'tOT.    An  inxtmiDent  which  ii  lucd 

for  dilating  the  cervix  uteri  when  contracted,  pattio- 
ulsrly  the  internal  03.     After  the  point  is  thniit  in. 


the  handlea  are  pressed  together,  whkh  expands  tb* 
blades. 

Ceaa^pe.  A  pipe  for  carrying  off  wiate  water, 
etc..  from  a  sink  or  ceaapool. 

CMa-pooL    1.  Apnvy-vanlt. 

2.  A  cistern  to  collect  (MimentMy  mattar  paaaf^ 


Thewaahingaofthe 


i.:les 


a  other 


through  the  open  or 
grateil  entrance  g  to 
the  sewen.  Snch 
thinj^   are  collected 

pool,  and  the  WHtfr 
Mows  oil  beneath  the 
trap. wall,  which  [jre- 
ventR  the  upward 
jiaasnge  of   inephitic    a 


CHAFERY. 
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CHAIN. 


Oiafer-y.    A  foi^  in  an  iron-mill,  wherein  the 
n  is  wrought  into  bars. 

<?luiff-oaf  ter.  A  machine  for  chopping  or  cat- 
long  feed,  such  as  hay,  straw,  or  stalks,  into 
,  in  which  condition  it  may  be  fed  in  a  box  or 
dusted  with  bran  or  meal.     An  economical  and 

mpact  mode  of  feedins.     See  Straw-cutter. 

Gnaff-halt'er.  A  lady's  bridle  with  double  reins. 

CShaTing-dish.   1.  A  pan  of  coals  to  heat  a  dish. 

2.   A  dish  heated  by  lamp  or  jet  beneath. 

GShafing-sear.     {NaiUical.)     Parceling  or  serv- 
on  ropes,  to  keep  them  from  being  chafed  by 
ninning  rigging. 

Chain.  1.  A  device  consisting  of  several  asso- 
ciated links,  joined  endways  so  as  to  string  out  in 
line. 

The  varieties  of  chains  are  numerous,  and  their 
names  are  derived  from  their  {a)  material,  {b)  struc- 
"taTe,  or  (c)  purpose,  as,  — 

a.  Gold,  steel,  galvanized  iron,  etc. 

h.  Twisted  link,  flat  link,  etc. 

e.  Top-chain,  curb-chain,  surveyor's  chain,  moor- 
ins-chain,  etc. 

Chains  in  olden  tiroes  had  three  purposes. 

(1.)  They  were  worn  as  emblems  of  investiture  or 
hadges  of  office,  as  in  the  cases  of  Joseph  and  Daniel, 
in  E^ypt  and  Babylon.  The  idea  was  preserved  in 
Persia^  and  blossoms  ycarlv  in  the  civic  ceremonies 
therein  London  rejoices  that  she  has  found  another 
mayor. 

(2.)  For  ornament.  Necklaces,  girdles,  and  ankle- 
chains  were  used  by  various  nations  of  antiquity. 
Jewels  were  worked  into  the  links  or  strung  upon 
cords.  To  the  chains  which  hung  from  the  neck, 
fancy  or  fashion  suspended  cowries,  mirrors,  **  round 
tires  like  the  moon,"  trinkets,  amulets  emblems, 
and  scent-bottles.  The  Midianites,  who  invaded 
Palestine  in  the  time  of  Gideon,  ornamented  with 
chains  the  necks  of  their  camels.  The  modem  uses 
of  ornamental  chains  are  numerous  and  familiar. 

(8.)  For  confining  prisoners.  Before  and  after  the 
time  when  poor  Samson  was  blinded  and  then  bound 
with  fetters  of  brass,  when  David  lamented  Abner, 
and  the  fugitive  Jedekiah,  after  defending  his  capital 
for  two  years,  became  a  fugitive,  was  captured, 
blinded,  bound  with  chains  of  brass,  and  carried  to 
Babylon,  chains,  fetters,  and  manacles  were  the  lot 
of  captives  and  criminals.  Peter  slept  **  between 
two  soldiers  bound  with  two  chains,"  being,  no  doubt, 
handcuffed  to  his  guards  on  either  side.  Herod, 
«f  course,  had  the  soldiers  killed,  which  was  the 
ordinary  punishment  of  a  Roman  guard  who  allowed 
his  prisoners  to  escape. 

The  Romans  used  chains  with  links  of  various 
patterns ;  circular,  oval,  figure-8,  horse-shoe,  bars 
irith  eyes,  etc.  These  were  principally  of  a  small 
nie  and  ornamental  charact^*r.  Their  cable  w^as  of 
rope,  as  it  was  with  us  until  a  few  decades  since. 
Xerxes  thras'hed  the  Hellespont  with  chains,  and 
then  threw  chains  into  the  strait  as  a  reminder  ;  but 
the  bridge  he  built  was  of  rope,  supported  by  ships, 
and  sustaining  the  planks  on  which  the  host  crosst>d. 

Twisted  chains  are  mentioned  by  the  Greek 
authors. 

Iron  for  chains  is  cut  off  with  a  plain  chamfercr  ; 
each  piece  is  then  bent,  introduced,  and  welded. 
In  common  chains  the  weld  is  made  at  the  small 
end,  called  the  crouni. 

In  chain  cables  the  weld  is  at  the  side  of  the 
oral,  the  9ear/  being  flatways  of  the  link.  The 
parts  and  consecutive   forms  are  shown  at  t,  j,  k 

(Fk.  1222). 

Curbed  or  twisted  chains  are  welded  in  the  ordi- 
nary manner  and  twisteil  aftenvards ;  each  link  as 


it  is  welded,  or  a  few^  made  hot  at  a  time  and 
twisted. 

Chains  with  flat  links  are  made  in  the  fly-press. 
The  links  are  cut  out,  of  the  form  shown  at  A.  The 
holes  are  afterwards  punched  as  in  washers,  one  at  a 
time,  every  blank  being  so  held  that  its  circular  ex- 
tremity touches  the  stops  on  the  bed  or  die,  which 
insure  the  centrality  of  the  blank  and  punch.  The 
two  holes  are  thus  made  e(|uidistant  in  all  the  links, 
and  are  afterwards  strung  together  by  inserting  wire 
rivets  through  the  holes. 

The  pins  or  rivets  for  the  links  are  cut  off  from 
the  length  of  wire  in  the  fly-press,  by  a  jmir  of 
cutters  like  wide  chisels  with  8([uare  edges,  assisted 
by  a  stop  to  keep  the  pins  of  one  length  ;  or  by  one 
straight  cutter  and  an  angular  cutter  hollowed  to 
about  60',  or  by  two  cuttcra,  each  hollowed  to  90'. 
In  the  three  cases,  the  wire  is  resi)ectively  cut  from 
two,  three,  or  four  equidistant  parts  of  its  circum- 
ference. 

Sometimes  the  succession  of  the  links  of  the  chain 
is  one  and  two  links  alternately,  as&t  x  ;  or  three  and 

Fig.  1222. 


Cfiains 

two,  or  four  and  three,  as  at  2,  up  to  eight  and  nine 
links,  which  is  sometimes  used.  The  wires  when 
inserted  are  slightly  riveted  at  the  ends. 

Chains  intended"  to  catch  on  pins  or  projections 
on  the  periphery  of  a  wheel  are  made  two  and  two, 
as  in  the  other  figure,  leaving  an  o|)ening  which 
slijvs  over  the  cog. 

Mr.  Oldham,  the  engineer  to  the  Bank  of  Eng- 
land, contrived  a  curved  link-chain  //,  adapted  to 
work  in  connection  with  a  eog-wheel  g,  with  epi- 
cyeloidal  t«M'th. 

Chains  for  watches,  timepieces,  and  small  ma- 
chihery  are  too  minute  to  be  made  as  the  ortlinary 
flat-link  chain.  The  slip  of  steel  is  first  punched 
through  with  the  rivet-holes  for  a  number  of  links,  by 
means  of  a  punch  in  which  two  steel  wires  are  in- 
serted ;  the  distance  between  the  intended  links  is 
obtained  (somewhat  as  in  file-cutting)  by  resting  the 
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bam  of  the  two  prerious  holes  agaiiut  the  sharp 
edge  of  the  bolster.  The  links  are  afterwards  cut 
out  bv  a  punch  and  bolster  of  a  minute  size.  The 
punch  has  two  pins  inserted  at  Uie  distance  of  the 
riret'holes  ;  the  slip  of  steel  being  every  time  fitted 
by  two  of  the  holes  to  thes«'  piuh,  all  the  links  are 
thereby  cut  centrally  around  these  rivet-holes. 

The  tools  are  carrie«l  in  a  thick  block  having  a 
peri>endicular  si[iure  hole,  fitted  with  a  stout  scjuare 
oar ;  the  latter  is  driven  with  a  hauinier,  which  is 
supporte^l  by  iiivots  raised  by  a  spring  and  worked 
by  a  pedal.  When  the  links  measure  from  i  to  J 
inch  in  length,  the  presH  is  worked  by  a  screw. 

The  punches  are  fitted  to  the  side  of  the  square 
bar,  in  a  projecting  loop  or  mortise,  and  are  secured 
by  a  wedge.  They  are  drilled  with  holes  for  pins, 
and  across  each  |»unch  there  is  a  deep  notch  to  ex- 
pose  the  reverse  ends  of  the  pins,  m  onier  that, 
when  broken,  they  may  be  driven  out  and  replaced. 
The  pins  are  ta[)er-pointed,  that  they  may  raise 
burrs,  instead  of  cutting  the  metal  clean  out ;  and, 
being  ta]}er,  no  puller-off  is  retjuired,  and  the  bc<i- 
tools  are  fitted  in  clianifer-grooves  in  the  base  of  the 
instrument. 

A  pocket  chronometer-chain  14  inches  in  length, 
containing  in  every  inch  of  its  length  22  rivets  and 
SS  links,  m  3  rows,  has  770  pieces,  and  weighs  9^ 
grains. 

A  chain  for  a  small  pocket- watch  measuret  6  inches 
in  length,  has  42  rivtrts  and  tfS  links  in  eveij  inch, 
in  all  630  pieces  ;  and  the  whole  chain  weighs  IJ 
grains. 

Chains  for  jcwt-lr}'  are  cut  with  punches.  The 
exterior  and  interior  of  ea^'h  is  fre<iuently  rtnitangu- 
lar ;  ea(*h  alternate  link  is  slit  witn  a  fine  saw  for 
the  introduction  of  two  contiguous  links,  and  the 
slit  is  floIdt*nnl  up. 

Hiytfintf-chiiin  is  usually  of  the  open-linked  kind, 
with  (»val  linkH.  It  is  described  by  stating  the 
diamt'ttT  of  th«'  ro<l  of  which  the  links  are  made. 

The  outside  breadth  of  a  thain  is  alwut  3}  times 
the  diameter  of  the  rotl  of  which  it  is  made. 

a  a  (Kig.  Vll'l)  is  an  o{Hfn-linked  chain  with 
thiuibl«>s  fur  the  i>ng:igi*m«*nt  of  the  pins  of  a  sprocket- 
wlitt'l  in  water«flfViitors. 

b  b  an*  the  links  of  a  chain  of  bent  loops  made 
without  cutting  or  wrMing. 

c  c  are  the  link^  of  un  elastic  chain,  in  which 
blocks  of  india-ruhUT  an>  so  pluci^il  as  to  be  com- 
pre.vM>«i  by  a  pull  on  the  ihain. 

m  n  n  arc  forms  of  .Acmman*s  chain,  1820,  in 
which  the  iMr  is  rollod  with  protulierances  whifh 
fonn  bv  nHitu.ll  contai't  un  actual  stav,  or  form 
ao«'kt*t.>  for  stay -pins. 

P  p  jiD'  links  of  Sowerby's  cliHin-cable,  1822, 
which  an*  U'nt  iuwiinl  at  the  niidtlle,  where  they 
are  stayed  by  a  blo«"k  «,  secunni  by  a  riveti»<l  pin. 
Th«  iinij«H'tions  c  c  are  to  prevent  cntangl«-ment  of 
the  links. 

}Iawks\h  Knglish  patent,  182S,  has  links  made  of 
iron  nillt^l  with  enlargiMiH*nts  which  com'A{M>iid  to 
the  ends  of  the  links  where  the  gn-utest  amount  of 
friction  i>«cnrH. 

Thi'  illustnttiim  shows  — 

A  ItHk-blitnl:,  /,  the  etlgea  cut  off  with  %9carf. 

The  link  b(>nt,  u. 

Wel»lc<l,  r.  Rtavt'd,  »r. 

2.  The  surveyor's  chain  ((JuntiT'h)  has  100  links, 
each  of  which  is  7  ^^  inches  in  length  ;  th«*  whole 
mi'a.siirin;;  4  nsU,  ih)IuiI  to  66  fttft.  S<rc  8vkvkyou*8 
Chain. 

3.  \ir*'itvitvtA  Thf  irtir/>- threads  t>f  a  wy6.  Also 
known  its  the  t-Juiin,  Jiilimj,  or  twist ;  and  in  ailk  as 
orytituiiie. 


I     dudn-belt    A  chain  formiag  a  bud  or  Wilv 
'  the  conveyance  of  power. 

rig  VJ3M, 


A  chain  covered  with  piping  or  oveilild  vMi  rtrfp 
to  form  a  round  belt 

Chmin-boat    A  substantial  boat  wed  fm  iMtai 
in  recovering  chain-cables  and  anchon. 

Chain-bolt    1.  {ShiphuUduif.)    A  bdt  to  » 
cure  the  chains  of  the  dead-eyes  tOTMigh  tktl 
as  a  Dsstening  for  the  shrouda. 

One  of  the  bolts  (astening  tbe 
ship's  side. 

2.  One  having  an  attached  chain  hf  wkUk  II 
be  drawn  back,  falling  by  its  own  mwitj  c 
into  place  bv  a  spring.     Used  with  M^ 
rooms  or  book -cases. 

dudn-bridc*.    1.   A  form  of  fmi  lal^p 
which  the  passage  ia  made  by  ebains  Ut  MHB  f 
river  and  anchored  on  each  ttde^  mm! 
chain-wheels  on  board,  driven  by 
fen^'-bridge  used  to  cross  the  lichcB  Blw« 
shire,  £nglaud.     The  chain  pier  of  Dl|Ai 
erected  in  1822.     The  chains  of  ITiiiiffMd  9Mgk 
London,  were  moved  to  Clifton*  mot  IMHil  Ml 
now  s|ian  the  Avon.     The  nioii  is  710  InI  ( 
above  water,  260  feet.     8fe  Fkiuit-BU1M& 

2.  An  early  (for  Europe)  form  of  tho 
bridge  in  which  catenary  chains  supported 
Tlie  fin»t  was  erected  over  the  Tees»  fa  Ea^fmi,  il 
1741.  Kods  with  eyes  and  conBcctiB|^liBfa  VHi 
UM*<1  by  Telford  on  the  Menai  BospcaSoa  BH%% 
1829 ;  steel  wires  laid  up  (not  twistod)  iateodii 
are  now  used.     See  Scsrucsioic-IUlMtt ; 

riECK. 

Chain-bond.    The  tying  together  of 
stone-wall  by  a  chain  or  iron  bar  boilt  ia« 

Chain-ca'ble.   (XatUitai.)    A  el 
use  as  a  cabltr  in  holding  a  ship  to  its 
anchor. 

The  ancient  Greeks  used  nuhos  ;  the  _ 

ans  the  gpartium  or  broom  of  Spaia  sad  Iilgia'(A^ 
rica^  ;  the  Egyptians,  papyrus. 

The  ancient  maritime  people,  tho 
iron  chain-cable  for  their  snips  ia  tho  tiao  if  Jl 
Osar. 

In  the  tenth  century  the  astioas  of  tho 
used  ro})es  of  twisted  rawhide  thoa^    Hm 
were  used  in  Britain  till  the  third  oeataiy, 
yet  Ufie<i  in  Weatem  Scotland  for  boots  OM 

Chain -cables  were  used  by  the  Britodk 
They  were  common  long  ago  in  sbmU 
only  lately  made  for  heavy  craft. 
i     They  have  shackles  at  every  IS 
times  swivels  at  7 J  fathoms. 

(.'hain-cables  were  mrnle  ia  Fngiaii^  \m  nHHHB 

in  1792,  and  introduced  into  tho  BritUiaM|fl^ 

;  fler\'ice  by  <  aptain  Brown  of  the  *' P^adiW*  W|^ 

India  nien-hantman.  400  tons  biinlo^  ImL    aM 

cable  luul  twistetl  links. 

HkiNrus  |«tented  the  stay  la  tha  BUfla 
link.     See  Chai.m. 

The  chaiii-cable  was  iatrodaood  iala  tki 
I  navy  in  1812.  -i 

In  making  chain-cables,  tho  bar  if  1, 1^  tr  llW 
iron  is  heated,  and  tho  ocaif  is  aMdo  by  a  i 


ifa 
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CHAIN-COUPLING. 


CHAIN-PUMP. 


t  on  the  end  of  the  rod.  giv- 
am/tr  or  lap  to  the  cut  surfacea,  tiringB  k 
tiaa-  of  thK  iron  into  welding  contact.  The 
>nDed  by  inserting  the  end  or  the  hented  bar 
hxip  in  the  edge  of  an  ovul  dixk,  whiuh  may 
kred  to  a  chuck,  fixed  on  tlie  end  of  a  lathe- 
The  disk  ie  rotated  by  eteaiii. power,  and 
uctly  one  revolution,  wheu  it  tlii-ows  itself 
ear.  The  heated  eud  of  the  iron  rod  thus 
■n  ovat  loop,  which  is  detached  from  Che 
ehamfertd  or  oblique  cut,  making  the  sec- 
f  for  the  link  and  the  first  scarf  for  the  next 
le  link  is  now  concatenated,  closed  together, 
BfecTed  to  the  fire,  the  loose  end  being  uar- 
\  tnverse  chain.  When  properly  heated,  it 
erred  to  the  anvi],  welded  and  dressed  off 
top  and  bottom  tools,  after  which  the  cast- 
ilrem  stay  is  inserted  and  the  link  closed 

cables   are  generally  made 

.  to  25  fathoms  ;  each  length 

ith  a  noivel.     The  lengths  are  joined 

1  thackles  (which  see). 

e's-Iength  is  100  fathoms  of  S.08  feet 

le  tenth  of  a  nautical  mile. 

obles  are  stowed  in  chain -lockere,  generally 

mainmast,  or  just  before  Che  engine  and  boil- 

itment.   The  locker-space  reijuired    — — 

onnd  by  Che  following  rule  :   Mul- 
aquare  of  the  diameter  of  the  cablp'iron  in 
f  S5.     The  product  ia  the  space  required  in 

:hids  of  apjHratus  are  nsed  for  regulating  or 
the  motion  of  the  cable  as  it  runs  towania 

te-holci;  and    for  holding  on   by  the  cable 

anchor  has  taken  hold. 
are    Contiiolleks  ;    Bitts  ;     Stoppeks  ; 

iKORS  (which  see). 

k-ooupi'Iliig.  {Railroad Bn/fiTueriiig.)  1.   A 

-ntary  coiijiling  between  cki-s,  aa  a  siifeCy-de- 

•Mie  of  accidental  uncoupling  of  the  prime 

isckle  for  a  chnin  whereby  lengths  are  United 
hain-cable,  or  a  shackle  or  clevis  to  unite  a 
th  an  object. 

i-^Bfeu-lng.    A  sailor's  bend,   or  cable 
mooring.     The  up- 


A  handling  eye  at  one  end  and  a  hook  at  the  other 
for  handling  the  chain-cable. 

2.  A  cable-stopper  which  clamps  the  link  of  a 
chain  between  two  other  links,  as  m  Fig.  1225. 

Chain -in'oU-norn'o-ter.  A  form  of  terel  in 
which  the  inclination  of  Che  surveyor's  chain  ii  In- 


Fig.  mi. 


^ 


per  figure  ahowa 
the  doable  chain - 
(asteningi  the  low- 
er one   the  ringU 


open  linked  chain 
catches  up  the  cogs 
or  sprockets  of  tne 
wheel,  and  is  the 
means  of  motion 
thereof, 


watches  provided 
with  a  fusee,  to 
the  watch 


1.  Onn'ter'a.  The  surveyor's  chain,  having 
9,  earh  TrA  inches  in  length  ;  total  lengtli 
■r|ual  to  66  fi-eC.  See  ScnvEVon's  <:iiain. 
l-4tOOk.    {Xautiail.)    1.  An  iron  Pod  with 


dicated  on  a  scale  by  the  pointer  on  the  end  of  tha 

Chain-knot.  1.  A  succession  of  loops  on  a 
cord,  each  loop  in  succession  locking  the  one  above 
it.  and  the  last  one  locked  by  passing  through  it  the 
end  of  the  cord. 

2.  A  kind  of  knot  used  in  splicing.     See  Kkot. 

3.  The  loop-stilch  of  some  sewing-machines.    See 

Cbaln-Jlffer.  Ufaulieat.}  A  cast-iron  grooved 
rim,  with  projecliona,  situated  at  the  foot  of  the 
capstan -barrel,  and  forming  the  dram  around  which 
the  chain-cable  is  wound  in  weighing  anchor. 

Chaln-4ock'er  Pipe  iNauliatl.)  The  iron- 
bound  opening  or  section  of  pipe  passing  throngh 
the  deck,  and  through  which  the  chain -cable  passes 
to  or  from  the  locker  in  which  it  is  stowed. 

Chain  of  Iiooka.  {Hifdratilic  Engineering.)  A 
succession  of  lock-chambers,  the  loner  pair  of  gates 
of  each  of  which  (eice]>t  the  lowest)  Tonus  the 
upper  pair  of  gales  for  the  cliamber  below.     See 

Chain-^iin.   {Sumofing.)  The  wirepin,  having  a 

loop  at  one  end  and  pointed  at  the  other,  employed 
by  Kurvej'ors  for  marking  the  termination  of  each 
chain  in  measuring  distances. 

Chaln^ate.   {Shipbuilding.)   One  of  the  platea 
of  iron  bolted  below  the  duinneU,  and  serving  for 
the  attachment  of  the  dead- 
eyes  to  which  the  shrouds 
and  back-stays  are  secured. 

Chaia-pnl'lejr  One 
having  jiockets  or  depn  ssions 
in  its  periphery,  in  whuh  lie 
the  links,  or  alteniate  links, 
of  a  chain  which  jiusses  over 
it  and  gives  uiotton  thereto, 
or  conversely. 

Chaln-pnmp  One  form 
of  the  ehaiH-puiiip  lonsials  of 
an  endless  chain  [ULuing 
around  a  wheel  above  and  de 
sceuding  into  the  water  b<-law  nam  IVftry 


Fig.  IKT. 


CBAlN-PUUr.  o 

Id  it!  upwaid  counw  it  {Mma  thrDui(li  a  vertical  tiil« 
wboM  lower  end  u  iiubroFr)c<il,  iiikI  at  whoie  uj>iwr 
end  tbe  water  ii  diKluuvnl,  Along  the  rhuiii  aiv 
uia,  wliich  Ul  in  the  Unv  uf  the 


CIIAIK^IIMP. 


round  duk«  or  buttuua,  « 


LvlluUr  iHiiDW 
are  of  this  kinil,  aii'l  mIu'u  ]iai:keil  pbtoiu  arv  oanl, 
they  are  lenni'il /■if«nt(U'cr/'Uiii/u,  fruni  the  mwni- 
blaiiee  of  llie  cliaiii  aod  butlui^s  lo  the  rukarv. 

The  cbain-i>uiii|i  i»  •  cotnmiHi  irriKBting-iUviiv  in 
China.  The  Wrel  i^  tuninl  hy  men  by  iih'Uiu  irf  a 
treadmill,  or  by  a  bufiUo,  wliich  rotate*  a  lai;gp  hori- 


tontal  vhrel  cnnnected  by  cofpi  with  the  axil  oT  tfas 
roller  over  which  Ihn  chain  mnn.  The  chnte  li  in- 
eliurd,  anil  the  buvkets  are  nquare  boanli  attached 
*t  interraU  aloiiR  the  chain.  Small  machinra  are 
tumrO  by  hand  in  ihe  miuiner  of  a  grindtfone,  a 
plan  M>  familiar  in  our  onliiiai;  chain-inintpa. 

The  t:hain-pant|i  w  muetinMa  callrd  the  Spaiiuk 
tuiria,  Imt  iiuproixY- 
ni.lW.  ly.     The    Spanitk 

neriii  haa  a  fair  of 
cluuiii  or  roiira  be- 
tween which  niickela 
or  )ntH  are  wriired, 
diT>]iiii|;  water  at  the 
but  torn  and  dinrhar. 
ffiligMtthetop.    They 

a«eiwion-lubf,  but 
are  like  one  reryroni- 
mon  fonn  nt  the  nnriii 
of  TnleKtine.  The 
I  rope  of  iht  latter, 
hnwevrr,  owind  to 
the  {nrrrty  of  thf 
)<n>l>l<-,  i«  made  »l 
willini  of  niyrtli 
branehea. 

The  familiar  ilo- 
mmlic  chain  -  p»m|i 
<o,  Fij[.  1230)  act*  1^ 

continuona    rotatinn 

Oatufrmt.  at     a    crank.      Ttie 

diaka   on    the  ehaiu 

>  nmtlv  a«  mnr  be  in  the  atnck  which  they 

111,  and  tbua  lift  tbe   water  in   a  contlDiwua 


I.  In  practice,  theae  dlaks  at* 
nn  links  in  tbe  chain,  whkb  ia 
It  mating.    The  tnbtag  U  naila 
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^» 

i 

! 
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wood  and  ia  two  tongitodlnal  fta*^  I 
brill);  cut  hnir  in  each  piece,  and  tha  mMmm  m 
or  lioand  togpthei 

or  on  a  nciuitlinK  lovrml  ftoa  abaM. 

The  chnin-ininip  b  waa  first  nird  bi 
navy  on  hoard  the  "  Flora,"  in  1T87.     • 
in  the  KiifcliMh  nary,  it  i«  fotmrd  tt  » 
nhirli  cnmra  dink*  at  IntrrvaK 
K]in>rket-wlierU  alwrr  and  beknr ; 
down  a  tube  nlk.1  Ibe  bacfc-«ri 
limber  where  tbe  liilfte-watare 
another  tube  at  whone  h  . 

npper  aprocket  i»  turned  wj  .  . 
ia  made  of  wood  lined  with  btw^..  ' 
iron,  and  each  pinion  comdnti  ct  tWn 
plain  ineloninf!  dii>ki  of  lealkar.  ' 
lit-rry  i*  inin  a  pnmti-  .  wkfa^  • 
water  over  Hie  ride  oftli.  _ 

Thr  rAdt'H-mitnpi  (cAi 
Pi'Tronet,  to  drain  the  ■.< 
Orlntno  and   elsewhere,   wri>   < 
hnrae,  anil  water  pnwrr,  aad  Mr  « 
EiK'Tclopedia  oT  Hvil  Ri 
whrel  he  nNed  at  the  bri 
nniW  MniiiA. 

Tlie  ta)<p  nf  the  hand-w       I 
tiral,  1!  In  18  fret  in  le 
Fonr  men  worked  the   -..w**- 
ereiy  two  hours,    "nrj  ■■* 
tnma  in  >  minnte,  acBB  ^ 

cubic  feet  of  water  wn«  f^m 


Lnethar  of  P«noQet'i  chuQ-piinipa{d>,used&t  the 
I^e  of  Orleam,  iru  worked  by  hoTHe-power, 
L^^aata  tiiDe  being  enipluyed,  and  making  140 


r       f 

^ 

l^n 

-> 

„ 

I^LJ! 

'-^ 

" 

nuper  hoar.     The  palleU  aotrd  as  backets,  and 
Maa  at  the  rate  of  H,fl60  |H-r  liour. 
The  aarae  maiter.w)ieBl  drove  two  ai'iiaratB  eliajK- 
1*,  with  the  power  above  statud  ;  the  duty  referred 

being  aocomplisheil  by  rauh. 
a  u  a  Mction,  and  /  an  elevation,  of  another  of 
1  chapeleta  driven  by  a  water-whiwl. 
k      {yautieal.)      Iron  bars  bolt«d  to  tha 
Ua  of  the    Taaael   and  holding  the  dend-eya,    to 
llieh  the  lower  enda  of  the  shroudH  are  connecC<-d. 

Top-Aaiiu  are  aliag-cliaina  for  the  lower  yanla. 

CUla-aair.     1.   [Surgcrn.)     A  Saw  whose  teeth 
sjotnted  links,  used  in  making  sections  in  dvep- 


flirUB- 


seated   pliic< 


r   jiuxaini;    the 


back  again,  so  as  to  give  com- 
mand of  both  ends  to  the  oivr- 
ator,  who  dniWM  thn  ends  back 
and  fortli. 

2.  One  form  of  )>aiid-sa\T 
or  icroll-iiiiw  is  also  made  of  sep- 
arate teeth  pivoti-d  or  hooked 

Chain-flaw  Cax'rler.  (Siir- 
qenj.)      A  lihiged  and  booked 
,.  instrument  whereby  the  end  of 

y  the  cliain-saw,  or  a  iisatiire,  by 

M  which  the  saw  may  be  drawn, 

fl  ia  passed  beneath  a  deep-seated 

H  hone,  and  HO  fnr  upon  the  other 

V        ■  aide  as  ti>  lie  f^'axiie'l  by  a  for- 


f" 


11  CHAIN-WALES. 

CtMln-abot.  A  sliot  funned  of  turo  hemispheres 
or  spheres  eonucctrd  by  a  cliain.  Invented  hy  Ad- 
tiiiral  DeWitt,  ItiGU.  formerly  much  employed  for 
carrying  away  rigging  in  naval  actions-  They  were 
Hometinies  lirrd  tiuui  a  cannon  with  two  slightly  di- 
verging UiiTcls,  united  at  the  breeeh,  forming  a  Bin- 
ele  chsmlier,  and  ilischarged  through  a  single  vent. 

Cbain-atitcb.    1.  An  oraamenlol  sliloh  resem- 


blin(l 


cliai 


(In  sewing-machines.  I    A  foop-stitch  ii 
tradistinetiou  to  a  /iicit-stitch.     It  eonsista 
ing  tlie  upper  thread  into  itself,   on  the  ui 
of  the  gooils  \  or  using  a  si^ouil  thi'eud  tu  engage 
the  loop  of  the  up)>er  tlireud. 

The  daublt-chaia  stiti^h  of  the  Grover  and  Baker 
machine  is  made  by  a  lower  thread  which  engages 
tu'o  loops  of  the  upper  thread. 

One  form  of  the  Wilcox  and  Gibbs  machine  makes 
a  doulile-loop  engagement  with  but  a  single  thread. 
See  S- 


D  lock  it 

Chaiu-tlm'bMr.   1.  A  timbcroflargedim 
placed  in  the  middle  of  the  hight  of  a  story,  for  im- 
parting strength. 

2.  A  bond  timlier  in  a  wall. 

Chaln-tow'lug.  A  plan  for  eannl-boat  projiul- 
sioii.  A  vliain  or  wire  ropr,  live  eighths  uf  an  inch 
in  diameter,  is  laid  on  the  bottom  of  the  water- 
coarse,  but  pawses  loneitadinally  over  the  deck  of 
the  boat  1«  l)e  drawn.  It  there  winds  ui>on  or  around 
a  wheel,  or  clip-drum,  Hve  feet  in  diameter,  tlie 
revulutions  of  which  draw  the  boat  by  a  pull  upon 
the  chain,  this  being  lifted  at  the  bow  and  let  down 
at  the  stem  of  the  vessel  as  the  latter  progreBses. 
The  free  movement  of  the  chain  is  provided  for  by 
making  the  two  ends  of  the  boat  quite  low,  sloping 
nearly  to  the  water,  white  the  center,  where  the 
drum  is  situated,  is  elevated  to  a  eonsiderable  hi^ht. 
The  motive-power  is  supplied  by  a  steam-engine 
moving  its  crank-shaft,  connected  with  the  axle  of 
the  drum  by  suitable  spur-gearing. 

The  chain  sjistcm  is  now  in  use  on  the  Danube, 
on  the  Charleroi  Canal,  in  Belgium,  the  Iteveland 
(Janal,  in  Holland,  and  the  Temengen  Canal,  con- 
necting Uhent  with  tlie  Schehlt.  It  is  about  to  be 
adopted  on  the  Rhine,  to  facilitate  the  passage  at 
ItiiiKen  Rapids,  and  on  the  Upper  Elbe. 

The  chain-towing  syatem  was  lirst  tried  in  Fmnce 
in  3732  by  Marshal  Saxe,  in  transporting  war-ma- 
li-rial.  One  end  of  the  rope  was  fastened  at  a  point 
in  advance,  and  the  other  passed  round  the  drum  of 
a  horse-windlass  on  board  the  lioat.  When  the  fast 
end  of  the  rope  was  rcachi'd,  the  boat  was  moored 
"Mix  tha  rope  was  adjusted  f<ir  another  pull.    Nearly 

century  after  this  —  in  1820^a  modification  of 
the  [dan  waa  put  in  regular  use  on  the  Khone,  The 
boat  carried  a  Kteam-ca|>Btan  arranged  to  wind  alter- 
lately  two  ropes.  Two  tenders  were  jirovtded  to 
ccompany  the  boat.  Tlie  capHtan,  winiling  one 
ope  as  in  the  former  ease,  drew  the  boat  forward 
and  at  the  same  lime  unwounil  the  other  rope  upon 
one  of  tlie  steamers,  which,  moving  in  advance, 
fixed  it  for  being  wound  in  its  turn  aa  boon  as  the 
end  of  the  other  was  ivached. 

Tiie  grand  points  to  be  reache.d  by  this  device  are 
to  avail  steam  as  a  motor  and  save  the  necessitv  of 
tow-paths.     Modilieations  of  the  system  have  long 

navigated  successfully  by  a  wire  rope  which  jiasBes 
over  a  drum,  and  is  payi^l  out  over  the  stem,  as  juat 
stated.     SeeTowiNu. 

'«!«■.    {Shipbuilding.)   One  of  the  wofu 


CHAIN-WHEEL.  0. 

or  thick  plank*  bolteil  to  the  *hip'«  *id««  uid  wrv- 
iag  for  the  sttachment  of  ths  eiain*  to  which  tha 
•hioadi  Bra  connected.     Ckantul. 

dudn-wboel.    The  iprocket*  on  the  wheel  are 
■daptod  to  receive  the  linki  of  the  cbun  tucceuiTely. 


munioted  hj  the  wheel  to  the 
The  former  in  shown  in  the 
familiar  chain- pump,  and  the 
Utter  in  machines  where 
the  operation  it  invertaJ ; 
the  coluniii  of  water  preaung 
U)ion  the  buttons  attached  to 
the  chain  and  cansing  them 
to  di>soend  in  the  tube,  there- 
by rotatinf;  the  wheel. 

De  Vaucaiison's  chain -pol- 
ley  was  notchml  on  its  penme- 
ter  and  warkeil  in  connection 
with  ■  chain  having  tooUied 

Another  form  (A)  is  an  open- 
linkeil  chnin  acting  in  con- 
nection with  a  pin-vAtel  or 
tprorHrrl'irlutl. 

Fig.  1231  shows  the  applf- 


Ouiin-Wkiti  Chaln-iroTk.    A  style  of 

textile  fabric  consisting  of  a 
sneceaiion  of  loops,  and  including  hosiery  and  tam- 
bour-work. 

Chair.     I.  A  morahle  seat  provided  with  a  back 
and  adapted  for  one  persoct. 

The  name!  of  chain  depend  upon  structure,  ma- 
terial, and  purpose ;  — 


Rarbcr's-chair. 
Bath-cliair. 
L'amp-chnir. 
Dentist's-chair. 


Pew-chair. 

rh  otograph  Icchair. 

Kail  way -chair. 

RecliiiiTig-clioir. 

RevolviLig-chsir. 

Korking-chsir. 

Sedan -cliair. 
n-chair.  SIn!|iinB-chair. 

Hetnllic-chair,  Kurgpon  s-chalr. 

NursiTy-thalr,  Tailor's- chnir. 

Obstetrical -chair.  Travel  ling-chair. 

OBce-chair.  Wire-cliair. 

Several  of  which  are  considi-rwl  undrr  their  alpha- 
beticsl  hradii. 

The  F^'ptians  were  probably  among  the  liret 
people  to  make  chsirs.  The  originality  and  taste 
of  this  grand  nation  were  slupi'ndoui  and  gliirions. 
On  the  tombs  nt  Thi'hcK,  Alabnittron,  and  clHrwhprr, 
but  especially  the  former,  are  found  chaim  of  almost 
all  kinds  which  modem  ingenuity  has  rvvivrd. 
Thrones,  coui'hes,  sociables,  folding,  reclining,  lazy- 
back  ;  Icather-ncatrd,  cane-M«ted,  split-bottom, 
made  of  ebony,  inlaid  with  metals  and  ivory,  with 
carved  backs,  sides,  and  legt;   with  claw-feet  and 


12  CHAUL 

foot-pads,  and  npholatand  with  g 
reaembling  the  rich  stutTs  of  Dodem  Innij. 

Fig.  1316  shows  how  little  in  tha  my  of  Inc^ 
was  left  to  be  desired  in  tha  chair  line.     Tha  ta^ 
consisted  of  a  frame,  receding  gndoally  aad  t^ 
niinating  at  ita  aum- 
oit    in    a   gnceful  >k-  IBt- 

from  without  bj  A4-^-.^t^ 
perpendicular  ban.  '■^+?  ■)»(! 
Over  the  chair  was  ''' 

placed  a  handsome 

Si  How  of  colored 
uen  or  wool,  paint- 
ed leather,  or  gold 
and  silver  tissue. 
The  upper  lignie 
lias  an  elaborately 
carved  frame,  the 
legs  of  which  an 
formed  of  crossed 
swords,  to  which  are 
tied  captive  figures 
of  dilfeient  nation- 
alities. The  brutal 
mode  of  tying  waa 
common  among  thia 
people,  as  may  be 
seen  by  looking  at 
Ihe  drawings  in 
Cham  lull  ion,  Roeel* 
line,  l«psius,  and 
the  ' '  Description 
de  I'Eaypte."  The 
originalcolon  of  the 
chair- fnunts  are 
blue  and  gold  and 
red  and  goM  respec- 
tively :  of  the  up- 
holstery, red  and 
gold  and  blue  and 
gold. 

Du  Chailla  de- 
scKbcs  the  eaay- 
clioir  of  0bin4ji,  a 
chieftain  of  the 
Oven«i  River,  in 
the  Usboon  coun- 
try, Africa.  The 
Ovenga  is  the  name 

Femand  Va^  above  ^,,,,^„„„^j^,^^,^^ 
(•oombi,  and  was  ik  Xii«i),  nrt«,  4^*b,  1M>  <  £ 
traversed    by     tha 

enterprising  traveler  Paul  R.  Dn  Chailln,  vks 
walked  in  the  land  of  the  Gorillaa  a  distanue  of  i,IW 


WwKlji  i*  kii  Snr-Omir, 


CHAIR.  6'. 

ibot,  atoRai,  uid  brought  home  2,000  birds, 
,000  qiuMlnipedB,  bringing  homi-  BD  (keletona 

•tullBd  Bkins.  As  mi  interesting  item  hav- 
elevauM  to  ths  lul^ject  of  chsirs,  it  may  be 
ed  llMt  he  took  over  fourteen  ounces  of  <iai- 

euiing  himself  of  fifty  attacks  of  African 

Egyptians  were  an  Aaiatic  race,  and  it  may 
oeo,  both  from  ths  probabilities  of  the  ease 

and  from  the  fmjnency 
~  of  the  aquoCtina  posture 

in    their    {wntings    and 

I  HI  baS'Teliefs,  that  the  intro- 

Ijl  dnction  of  the  chair  came 

I     Q  ill  the  progreaa  of  reflne- 

In  Fig.  1237,  a  repre- 
sents a  chair  now  in  ths 
m  of  l*yden.  The 
back  and  legs  are  of  wood, 
the  seat  has  a  wooden 
_  frame  and  interlacing 
-  leathern  thongs.  The  seat 
'  snly  13  inches  high, 
acme,  the  interlaced 
material  is  cord.  Beneath 
'  the  feet  are  blocks  or 
pads,  probably  to  prevent 
--Tse  in  moving  the  chair 
a  marble  Hoor. 
i  is  a  stool  made  on  the 
'  principle  of  our  eamp- 
Btools.  It  is  in  the  col- 
lection of  Mr.  Sntt,  and 
firobably  had  a  leathir  or 
eopard-skin  cover.  The 
same  collection  bos  on 
ebony  stool,  inlaid  with 
ThecushbnisofleaUier,  and  is  ornamented. 
other  illustrations  might  be  given,  did 
rmit  i  butwe  mustbe  conteiitwitnrefi:! 
let  to  Wilkinson's  "  Customs  of  the 
na,"  and  to  the  msgniiicent  work  on  Egypt, 
di  the  labor  and  enthusiasm  of  the  French 
iraa  so  liberally  bestowed  early  in  the  present 
A  copy  is  in  the  Congressional  library  in 
gftm,  and  other  copies  are  urobably  to  be 
some  of  the  libraries  in  the  large  cities.  It 
imenae  and  voluminous  work. 
elaborate  chsir«  referred  to  are  on  plate  89, 
at  the  plates,  "  Description  de  rEgyptc." 
tomb  of  the  time  of  Thothmes  111.,  the 
1  of  the  lijtodns,  l*eo  b.  u.,  is  a  painting 
■  a  couple  of  carpentera  at   work   making 

¥\fVaa 
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clearly  shown  in  the  one  he  ia  holding,  and  also  in 
the  two  against  the  wall  and  that  leaning  against 
the  post.  The  artist  has  also  introduced  two  adies 
and  a  square.  The  blades  of  the  adzes  are  lashed 
to  the  helve,  as  was  usual  with  them.  None  of 
their  axes,  hatchets,  or  adzes  had  eyes,  but  the 
blades  were  secured  by  being  partially  inserted  into 
the  helve  or  stock,  and  fastened  by  pins  or  thongs, 
or  both.  In  most  coses  the  metal  was  bronze  ;  in 
some  it  is  shown  to  be  iron  or  atee!,  being  colored 
bine  to  indicate  that  metal,  red  representing  bronze. 

The  Egyptian  cbaira  and  stools  were  from  I0{  to 
28  inches  high,  —  quite  a  range,  but  probably  some 
were  intended  for  the  children,  others  to  be  used 
with  footstooU, 

A  four-legged  stool,  with  a  seat  revolving  on  a 
bronze  pivot,  is  preserved  in  the  British  Muaenm. 
The  chair  is  inlaid  with  ivory,  snd  the  seat  is  of  ma- 
roon-colored leather, 

"Cambyses,  in  consequence  of  the  venality  of  the 
jndgB,  slew  and  Hayed  Siaamnes,  and,  cutting  hia 
skin  into  strips,  stretched  them  across  the  seat  of 
the  throne  whereon  he  was  wont  to  Sit  when  ha 
heard  causes.  He  then  appointed  Otanes,  the  son 
of  Sisamnes,  to  be  judge  in  his  father's  room,  and 
bade  him  never  fopget  in  what  way  his  seat  was 
cnahioned."  —  Herodutus,  V,  25. 

"  The  heroes  of  Homer  sit  at  their  banqnets,  and 
do  not  lie  down.  And  this  was  the  case  at  tha 
feasts  oF  Alexander  the  King,  as  Dures  says.  For 
he  once,  when  giving  a  feast  to  his  captains,  to  the 
number  of  6,000,  made  them  sit  upon  silver  chairs 
and  couches,  having  covered  them  with  purple 
covere.  And  HegesanJer  says  that  it  waa  not  the 
custom  for  any  one  to  lie  down  at  a  banquet,  nnless 
he  had  Rlain  a  boar  which  had  escaped  beyond  the 
line  of  nets,"^ —  Athenjius. 

The  fashion  of  reclining  at  banquets  came  from 


Wllh  III 


Id  yitbUat 


ii.sao.) 


m  Omr-ttatrrt  ffiam  TMrji 


One  of  them  is  using  a  bow.drill  to  bore 
I  ^e  seat  for  the  braces  of  the  back-posts, 
other  is  engaged  finishing  a  leg.  scraping  it 
)Ute  or  sharp  instrument  in  a  delicate  man- 
the  artist  is  careful  to  inform  us  by  showing 
Igcri  of  the  man's  hand  in  a  raised  i>osition. 
WD  on  the  npper  eud  of  the  chair-lq;  ia 


Fig.  1239  shows  the  chair  of  Ihat  "every  inch  a 

king  who  was  "  Defender  of  the  Faith  "  350  year* 
ago,  and  "Head  of  the  Church"  about  thirteen 
years     afterward.      He 

ilid  not  anit  everybody     rig.iaai. 

in  either  capacity.  H< 
was  a  better  king  thai 
some  better  uieu  havi 
been. 

2,  (Jtailiran.)  A 
foot- piece  or  base- 
plaW  for  a  railway, 
rail,  bv  which  it  ia 
secured  to  the  sleeper 
or  ct™»-tie.  The 
edge-rail,  as  at  first 

needed    auch    a 

support   to  give 

it  htnbility  ;  the 

Trail    with     a 

broad  foot-flange 

may   be    spiked 

directly  to  the  sleeper.     See  Raii.wav-chaih. 
3.   iVthitU.)    Akindof ramage.    Originally 
a  sedan  ;  now  «  small  carriage  for  a  single  ])erson,  an 
invalid.     A  Bn/A-ehair. 

Cludr-baok  Ma-ehlzie'.  These  machines  may 
be  hand  or  jig-Haws,  which  cut  ont  the  curved  back- 
piece  which  is  plsci'd  on  the  top  of  the  pillars  of  the 
i-hair-back.  Molilingorrounding  machines  for  chair- 
backs  have  a  holder  for  the  stuff,  which  ia  nioved 


■ftninsl  •  nilary  rultrr  uf  iviiiliar  hliipi',  tlip  htutf  CliaU«.  A  vehicle  with  itufU  and  t«e  hi|h 
travrliiiK  "'  >  I'rrwriliiil  lulU,  so  an  tu  rei'i-ivc  iht  wlii-rlx,  miil  ■  ral»h  top.  Tha  hoAj  ia  MMwtal 
cotir<irtiiatl»ii  ilniinil.  I>y  llioruuKli-bncra,  ukI  ttw  fUaticity  iialiln  !■  lit 

8iT*]iiUf;,    ilre»iii)^    ainl   ]ioli>hinf;  Tiiiu-liiiim   fur    luriir  nliartn  mil  the  bnl-MinnnTtiiic  ban  *hich  a. 
chair- Mi'kH  itrt>  kiiiiiUr  in  thtrir  iiimk- uf  jirrvnuliun 
atthr  Miiitr,  hilt  difTiT  in  llw  chatmitir  uf  ibr  tuol 
or  a|<]ili»iii'F  to  whk'li  lliv  Kurk  i*  |iivM-iit"l. 

Chair-bolt     A   licn-w-lult  fur  £utcuiii((  down 
nil-.tMirH  1.1  till'  ■li'Firr.'. 

Chalr-miBli'ftr'B  fiair.    1.   Ailiiuiimlivrrunnof 
the  urdilwi?  (ntiic-|'it  wiw',  in  which  Ilic  bUJc  is 
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n>i  iipwanlly  anil  backwardljr  thritfrnH.  It  b 
ii<l  tliHl  Aufcustoi  ImlienUor  contrired  Ihia  modm4l 
initniiK  a  uirria^-txHly,  an<l  m>  waa  th«  invrotor  rf 
ir  I'lmiH-.  It  IS  all  tliF  ■[niog  ;et  kunWB  to  nr. 
mlkimlHor  lUlianTehidei. 

\  liftht  urt  with  apriofp,  tuHl  !■ 
liK^il  I'liifiliiymrnl,  tthrn  gnoda  aDd  pamh 


Chalice.  A  run.  Th*  dKnkina-vHHl  whkk 
,.>1.U  th.'  «ii>.-  uftiie  coiDniunion  >-rnc«. 

Chalk-llnc  A  i-onl  rubbed  with  chalk  er  ri«i- 
ir  iiml<-riiil,  iwnl  by  artilicrra  for  h»i^  dim 
iniKlit  linrbuii  thr  material  aogoidenracnttiaf 

1  The  .lnifliiPH'  lue  a  wooilrn  can  with  a  auMgi 
■atUTsK-tl  nitb  imlia-ink.  and  hiving  bolea  bKk  lad 
I  front  thivuKb  vliirh  the  hor  liaawn.     At  OM  «sda( 


ITK-  IJll 

F^    -IIB— 1 

yjs 

i-^JU 

■■B 

u 

s 

J|^__..-r- 

u 

mUmr  H 


naii-Staf  SnriMK-Miirhimt. 


■trainnl  lij' iMIi-klmMid  wnlpi's.  1 
to  ihf  lo-Iirli  whilp  MiwillK. 

S.  A  M-nill-sHw  (tiin'Ullv  aitaptnl  for  ifttiii);  out 
chair-stuir.  »urh  a^  liu-k-  alid  IrtlH  which  imve  rurvra 
whii'b  tiiiiiiot  )>-  M-a<li)v  l-rnt,  or  uf  atutf  which  »d- 
not  W nwlily  l-nt  t.> -\m\m: 

Chalr-or'san.  i  M"/!-: )  A  rAntr-nrgan  plactrl . 
in  a  M'mratr  I'wr  in  fnuil  of  the  invat  or|{all  and  at . 
tli.-)iirk.<rtlii'|i<'rr.>nu>T.  I 

Chair-aeat  BorlDf-ma-chine'.  Mnchinr  for! 
thr  sV'tniulit-  iiti.l  ni|iid  l«iiiii«  .if  llip  ■iimll  verli-  j 

ral  h..li-a  in  a  I'biiir-w-at   fra ,   to  W  o.-.-uiiii-.|   l.y . 

th<'Mrii»or  I'uiM'  I'r  nillAii.  ur  the  Ini^ir  liulen  for 
.•r  tlK'  l<i>'k. 

iDrlilili-    tb*: 

|>)iuiiliK-"w*biiH*A'.  hy  whiih  i1h>  wimdi'ii  Uittnow  of 
rhiairH  aii'  nmiul-'l  <>iit.  Thr  ■■•-j'tb  "f  i»>iii'trjilion 
U  Rovrnird  bv  niih'  piiilfii,  whi'-li  ni-ie  jinil  lon-rr  llir 
bni  rrfativ-ly  In  tlw  rHvalTJni: .  .iit^r.  ur  th.-  bittrr 
n-)atlv<-lv  tu  Ihr  hi-d  wbk-h  i'i<:iir>i  the  ilinir-NHt. 
l^-niiinn'*  inarhinn  for  holluwiii^  i-hnir-M«t«  luivi' 
■  )iatt>-m  M-al  iiTi'rwhii'b  a  iruvfi  iiiiiK  Imll  ™  HHivril. 
dctrmiiiiiiiK  the  ih^iiih  nf  |ii-i,Ftnili<>ii  ol  t)i-  mtarv 
cnttiT  lii'iiralb.  il>  It  iKMo'H  <iv.'r  tin-  rhair-wil  itulf. 

Macbinm  an-  a1-i>  ■'niiMm-i»l  fur  inittiiif:  f^mxTnt 
in  rhair-M-at  franiM  fur  niibolMrrinic  jiiiriiciM^,  ur 
■■  the  chair-uvt  which  in  )<res»rd  inlu  llir 


the  line  in  a  «imll  awl,  aud  thU  be  •tkhi  fa  Oa 
work  at  or>e  en<l  of  the  fropaaed  liar,  tb^  ttrfl 
Imck  and  let*  the  line  paj  off  the  red,  |MMif 
I  IhrouKb  tbr  ink  in  the  mp.  He  then  MMfa  tW 
rUmped  ,  line,  anil  walks  liack  reelinir  nn  tbe  lint. 

*  Som'-what  niiiilsriioarc:)uilk-Iinrha4dcr.lBwUk 
the  cunl  lawM  rmm  the  ml  C,  thra^  tk* 
block  of  chalk  It,  and  is  automat  leal  I7  rewawd  If 
tbe  H|iriii|;  in  the  Iwrrrl  tl  and  tbe  tiai*  of  (Mitaf 


EI>. 


<%alk-Jin«  RmL    A  apiudleorhamlnal 
a  ckilk-line  ia  wnand.     See  ChaLX-LIKL 

Cballla.  (^iifrn'r.)  An  elefoint  dm 
hilk  warp  iind  worxtrd  vam  ;  introdaemi  ta  m& 
It  is  niiule  on  a  i>rindii1e  timilar  to  tha  NarwU 
rniiie;  imly  thinner  and  noftrr,  and  haviag  a  |liilli 
anil  ■'li>lhy  ilrewi  instead  of  a  glamf  Mifaea. 

OtamlMT.  1.  The  placeTbrrvadHigaif  HSk 
■Irr  U  lixlited  in  a  firr-ann,  cannon,  wiae,  ar  IM^ 
hulr.  Howiti<n>  and  ntoftan  hare  Mh.(«IiWcfe^ 
WrH. 

3.  illiidntutk  Enjinvring.)  The  aaaei  bataai 
the  pat™  of  a  canal-lurk. 

3.  <  rtiirlriA  An  indentation  oa  tkt  lamm  wm" 
fare  of  nil  axle.boi,  to  hold  giMM. 

i.  An  ninrtinent  where  anhlined  oh^Mto  ■•  fr 
l>».itii<.  UK  Muljihiir,  Ianii>-bUck,  annrii^  ^t'Vlfc 
mercury,  and  other  condcniibic  fnnM. 

r>.  tl/iifi-g.]     A  form  ef  a|ifiaTatna  fcr  iM^kf 
deUitli«,toflicthecokNii  ISwStiui- 


CtMlr-aprimg.     A  spring  underneath  th"  hinfM 
(•'At  '<r  a  I'linir.  wliirh  idvm  it  a  certain  rvnilience,  ' 

aii'l  •'iii-uiini|!-"i  a  tilling  ur  nicking  ninltcm. 

S|>riri^".  af  miihIiiihs   placed  l-enrHth  (he  front 

Cbair-ireb.    A  kind  ofuw,     A  acrull-iMW. 


i.rint«l. 
It  i<  a)-' 


»  frrt.  and  »  fMt  h^  lb  MnM 
rumishril  with  framea  wUck  m  In  aM  W^  ■■ 
mllen  when  the  front  davr  b  4MB.  At  tSm 
have  eross-twb  tiforidcd  «iaMH>kMhiltrHW' 
iirnilinK  the  riotba.  _" 

«.  thandit^.)  a.  Tk«  pntfaw  oraWHlili 
contain  the  exterior  ram,  MrtlabMllHNifii 
the  eon  In  caiting  hulloiw-Mik 


CHAMBEK-CLOSET.  i 

inddaed  ipBCn,  HA  t]ii:  _fire-i:iutmbir  ot  n  fat 
ihort  piece  of  ordnance  fur  mnking  ft  noisi 
B  put  of  a  pump  in  which   t1i«  bucket  o 


9.  A  uritial  for  the 
badrooin. 

Cluun'beT-clos'et 
A  coniinolii  or  night- 
chuir  for  invalids  and 
the  intirtn.  Tho  aett 
haa  a  funnfl  which  en- 
ten  the  urinal,  and 
india  •  rubber  packing 
prevent*  the  f'scape  of 
etHuvia.     See  Labtu- 


r^iau 


Gbam'ber  -  gag*. 

{Oniiutno:.}    One  Uhed 
-  in  verifying  tite  size  of 
a  howitntr  or  mortar- 
chiunber. 

i-bray'.     (liibric.)     A  kind  of  gingham; 
lots,  linen  finish,  ladies'  dress-eooJs. 

Cbam'fer.  A 


Fif.  12ts. 


bevel  or  slope 
conferR'd  upon 
an  edge  which 
was  originally 
rectangular. 
a,    chamfered 


e,  aehamfered 
roiL,  ready  for 
welding  into  a 
link. 

rf.  harneaa. 
maker's  chamfer- 


adapted  to  cham- 
fer till-  edge  of  a 
,  hole  to  enable  it 
the 


15  CHANGEABLE  GAGE-TRUCK. 

muvi-d  in  a  bath  by  lactic  or  acetic  ncid,  and  ttw 
skins  ate  then  frizzed. 

This  process  consists  in  nibbin);  the  skins  with 
pumice  or  tlie  blunt  enil  of  a  roniid  knife,  un- 
til the  grain  js  removed,  the  skin  softened,  and  re- 
duced to  an  even  thii^kneas  throughout. 

The  skins  are  then  pressed  to  expel  water,  fulled 
tw  wooden  hammers,  spread,  treated  with  oil,  — liah- 
od  being  prefemble,  —  rolled  upand again  fiilleil,  to 
distribute  the  oil  throughout  the  bundle.  Tlie;  are 
then  taken  out,  unfolded,  dried,  re-oilctl,  and  again 
roiled  and  fulled.  These  processes  are  rei>cated  till 
the  etfect  is  fully  aci^oniplished,  heat  iieing  ipjilied 
during  the  latter  portion,  by  means  of  sunpending 
tlie  skins  in  a  store-room. 

Supertluoils  oil  is  removed  by  a  abort  steeping  in 
a  dilute  alkaline  lye  ;  the  skins  are  then  wrung, 
dried,  snpphid  by  stretcliing,  and  polished  by  roU- 
ing. 

Cham-plgn'on -talL  (Raiiroad  Evgijuering.) 
On<^  liaving  a  ronndi'd  upper  surtace. 

Cban'ceL  That  [nrt  of  the  choir,  or  eastern  part 
of  a  church,  Iwtween  the  altar  or  com niuniou- table 
and  the  rail  that  incloses  it. 

Chau-de-llW .  A  frame  with  branches  to  hold 
candle -sockets.  The  word  now  includes  a  frame 
with  gH-t  bmiichcs,  though  the  latter  is  technically 
a  gaialier. 

A  chandelier  in  the  palace  of  the  Khalif  of  Cor- 
dova,  A.  I).  1100,  contained  1,081  lamps.  Cordovu 
was  then  the  intellectual  center  of  Kuro|>e,  and  Ihe 
royal  dwellings  oJ'  Germany,  France,  and  Eiighind 
wem  like  stableK. 

3.  An  obsolete  tenn  fur  a  movable  frame  of  fas- 
ci]lcs  to  cover  a  working  party. 

Cbaugs'a-bla  Oaga-truck.  A  means  of  ad- 
justing wheels  to  diffeient  gages  of  tracks,  by  niak- 
ing  the  wheels  adjustable  on  the  axles.   The  anange- 
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Oiamfm.  head  of  a  screw. 

See  Bit. 
ifar-ing-tool      {StubUerij.)      A   tool   (rf, 
3)  for  paring  down  the  thickness  of  a  leatli- 
)  near  the  edge,  making  a  chamfer. 
ailed  thianini/  the  edge,  and   is  sometimes 
aiy  to  sewing,  and  at  other  times  to  fitting 
into  its  place  in  the  harness. 
l%at.     1.  {Qirpenlr!/.)     A  groove   or  fur- 

liend  produced  by  cntting  off  the  edge  of  a 

Bile.     See  Champkii. 

i'frat-lng.     (BKildivg.)     The  splay   of  a 

etc. 

I'olM.  (Shammy ;  ehamoit-lealhcr.)  The 
dicatei  that  this  leather  is  made  from  the 
the  ehamoii  (Supioapra  tragju),  but  the 
•beep,  goats,  deer,  calves,  and  the  split  hides 
■nimalB,  are  nsedfor  the  making  of  this  kind 
T ;  Ihe  superior  kinds  of  whieli  are  called 

and  the  inferior,  vxuh-kaiJier. 
Inn*  are  uuhaired  in  a  lime-vat,  and  .vraped 
n  in  the  ordinary  way.      The  lin>e  is  re- 


nun  TuNi  Gap  Ihick 


menl  is  shown  in  l^  i^H  one  nh<el  tn  action, 
the  other  m  elenliun  The  two  viihh  IkIow  the 
truck  are  sections  transversely  of  llie  a\li  The 
wheels  are  cast  with  an  elongated  hub  or  sleevi  b 
projecting  mwanla,  in  which  thrre  ore  tno  t.Iols,and 
in  the  axle  there  are  rorrc^ponding  recesses  which 
admit  of  the  wheels  lieiiig  firmly  fixed  to  the  axle  by 
means  of  V-shaiH-d  wedges  or  blocks  rf  c^  Two  ili- 
dia-nibber  banUK  or  rings//,  (itting  lightly,  are 
placed  over  the  o]H'niiigs  in  the  sleeve,  thus  holding 
the  wedges  in  [Kisition  ;  and  they  are  farther  secured 
by  a  split-pin  with  curred  ends,  which  is  passed 
lengthwise  through  the  sleeve  and  weilgi's,  and  ex- 
pands at  the  inner  end  in  an  eidarged  o]iening.  Aa 
an  additional  aeeurity,  also,  there  is  a  srl-sctew  j 
passing  through  the  sleeve,  which  is  niade  to  presa 
upon  Uie  split-pin,  thus  preventing  the  jiosBiliility 
of  the  latter  ever  being  jerked  or  shaken  out  whiitt 


CHANGE-PUMP. 

,.  «  K»«e  i»  '■lunRe'l  by  n 

eagea,  and  then  ]4WHiiig  tlic  wsf^ns 
MDV«r)^nK  or  divpr^^n^  track,  u  thu  cate  may  be, 
and  tliD  uiuftl  time  txa^ujiii^d  in  uhtnging  ib  from  five 
to  tn  miniitfs  for  racli  tur. 

Cbuwe-pTunp^    A  inmip  iutroduccd  by  the  suc- 
cemmn  of  Houlton  and  Watt  in  contiMtion  with  tlie 


boilers  of  s«a-gi>iiig  vw'U'ls,  in  order  to  keep 
tinuftl  change  in  thr  body  of  water,  removing  the 
nippr -Halted  water  and  substituting  aea  water. 

Thti  chanue-pump  hax  been  au)iersedeil  by  the 
blow-off  coi%,  whii:h,  lieing  turned  at  intervals, 
allows  a  portimi  of  the  Buper-salted  water  to  escape 
overboard.  Kitemal  condi'mation  and  fmh-water 
boi1er-»up|>ly  are  now  the  moile. 

Qunge-wtMoL  iMnehiHcri/.)  Chaa^.-irhMh, 
haviTii;  varjing  ilunilierB  of  coga  of  the  Haine  piti^h, 
are  used  to  rouneut  the  main  arbor  of  the  lathe 
witli  tlie  rred-scrvw,  so  as  to  vnry  th?  relative  rat«s 
of  rotalioQ  and  conaeiiueutly  the  pitch  of  the  screw 

The  first  spplication  of  elvmge-whecli  to  a  lathe  is 
■upposed  to  have  been  in  a  fusee -cutting  lathe,  de- 
ecribi'd  in  a  work,  1741.  The  change-wheeU  are 
intrmtediate,  and  jounialed  in  a  bracket,  which  prr- 
o  Ihi  brought  into  enxsgement  with  the 


6  CHAPE. 

presented  obliquely  upon  the  lurfaoxif  tbrnlc,  i^^^ 
caXn  the  channel  ;  the  other  haa  an  oblii^ne  (lasi'^ 
I  oiiposite)  preamladon,  and  alicca  off  the  D[iftr  nljjj; 
of  the  sole,  leaving  it  beveled.  ^^ 

2.   {Stotu-vxirkiitf.)    A  machine  hsrii^  s  m%^ 
at  junipera   or 

ehuela     which  rif.  UW. 

make  a  groove 
across  the  face  of 
a  Uocli  in  the 
f|iiBrry,  or  de- 
toched.  In  the  il- 
lustration shown, 
the  mai'liiue  I 
a  gang  of  cutu 
operated  by  direct- 
act  ing  steam-cyl- 
inder.    The   cut- 


ivtatire  and  feed  wheeU  i 


II    1.A1 


1  Enoi 


See  ScBBw- 


CiMul'tlvL  1.  (SKipbttilding.)  Chain-irale.  A 
flat  ledge  of  wood  or  iron  projecting  outward  from 
the  ship's  side,  for  spreading  Ihe  ahronds  or  standing 
rigging  at  each  side  of  the  masts,  and  protecting  the 
cliatn-pUtex.  The  uliannels  are  at  the  level  of  the 
deck  beams. 

2.  uVnu/wa/.)    The  rope  track  in  a  tackle-block. 

3.  iHaif-mntinij.)  The  cut  in  the  aole  of  a  boot 
to  bold  the  thnvd  and  allow  the  stitches  to  sink 
below  tlie  Burfsii'  of  the  tole. 

4.  A  long  groove  cut  in  a  stone  on  a  line  where  it 
is  to  be  aplit.  - 

5.  {Uini»rj. )  An  air  conduit  or  pipi-.  to  c« 
duct  sir  into  a  mine. 

6.  {Fvuntliiifi.)  A  trough  to  conduct  melt 
metal  to  the  ]<ig-bed  or  mold. 

Cban'nAl-iaB.  {ArdtUtclare.)  Perpendjc 
lar  vhanni'lit,  cir  luvitifii,  cut  along  the  shaft 
m  column  or  pilast 


1 


m 


k^ 


Suit  OkdMnrfifff-MorJkrJV. 
forward  against  tlie  knives.     One  of  the  htltrr 


[era ;  or,  in  case      , 
of  no  blow  being      [_| 
given,    it    ii    re- 
versed before  the 

cylinder  ■  bottom 
is  touched  by  the 

able  on  the  cylin- 
der-bar, to  suit  the 

deplh  of  groove  cat  The  whole  BFchaBim  ii 
mounted  on  vertivally  a^juslable  ralten,  aofl  tlv 
feed-device  is  operate<l  from  the  croao-hcad. 

ClMui'iiel-lii^tooL    A  tool  usmI  for  cnttiii|s 

channel  near  the  edge  of  a  ))tec«  of  leather,  lo  ai  tn 

nc-lMI 


shui^noles,  to  hide  the  stitching.  The  mtteriiaJ' 
justsble  on  the  shank,  for  penetnttion,  and  the  goiili 
st  the  end  to  gage  the  disbsnce  of  the  cLaanel  (ha 
the  »lge  of  till'  leather. 

Cluui'nel-l'ron.  1.  A  form  of  anglr-inm  Isriac 
a  wt'b  with  two  flangps  extending  oDly  on  one  ndr 
of  the  web. 

2.  {Building.)  A  brace  or  hook  to  mppott  lb- 
guttering. 

Chaii'iial--iralft  (SKipbuiiding.)  On«  tt  X>* 
sttjik.'s  U-twprn  the  ports  of  the  gun-deck  aod  ip- 
]H'r  dei^k  of  Urge  vessels. 

Chaut'sr.    {.Miaie.]    The  tenor  or  tnUcppt' 

a  lw!.qii|H-. 

ChBBt'lftM.  (BHilding.)  A  prqecting  aMl ' 
(he  roof-sheath  I  ng  at  tlie  rave,  to  earTT  tfa  t^f 
clear  <>f  the  wall. 
Chap.  A  rAcrJ,' of  a  rise.  One  of  tbe>uei.  Otf- 
Cbapo.  1.  The  catch  or  piece  by  vhichsask- 
ji-ct  is  attached,  —to  a  belt,  for  instatna  ;  M  tbi  MM 
rif  li'ulber  known  iiiierilically  as  the  Aw;  lonM 
n  luyiinet-suablianl  is  attached,  and  which  iBfa" 
thi-lVlt  ;  •irapieceused'tohatenabockktoaMi^ 
or  other  piece  of  leather. 


data  on  tbe  b>ck  at  a  buckle,  or  the  bar  of  a 
07  vluch  it  is  atUcbed  to  a  belt. 
eiMok  or  ■  scabbard. 

a  plate  at  tbo  point  of  a  scabbard.  The  lip. 
''u-at.  I.  {Sudraulic  Engituering.)  a. 
ins  or  water-raising  machine.  coDaiBtitiB  of  a 
onded  vith  scoops  or  scuttles,  or  witD  pal- 
siting  in  a  trough  ;  the  chaiu  moving  over 
r  wheels,  of  which  tlie  ujiper  one  is  driven 
r,  and  the  lower  one  is  vertically  siijustable 
TMulete  the  position  of  the  ecoojisDr  pallets, 
them  against  the  mud  to  be  lifted,  or  to 
;e  them  in  the  water  to  b«  raised.  See  Chain- 

DaKirai  MG-UACUISE, 

Frencb  name  for  the  chain-pump  in  which 
lions  or  buttons  wliich  occur  at  interrals  on 
n  are  compared  to  the  beads  of  the  rosary, 
lao  known  aa  paUmoiieT  puinps, 
vUiary,)  A  pair  of  straps  with  stirrups, 
\  tha  middle  «nd  secured  to  the  frame  of  tlte 


'OOftL  Charcoal  consists  of  wood  burned 
tUttle  access  of  air.  Billets  of  wood  are 
to  ■  heap,  which  is  covered  with  earth  or 
rha  heap  is  fired  at  openings  left  near  the 
rf  the  pile,  and  the  gases  escape  at  small 

laking  fine  charcoal,  such  as  that  of  willow, 
the  manufacture  of  gunpowder,  the  wood  is 
in  iroB  cjrliDders,  or  ntSer  retorts,  in  which 
■  ot  deatrnctive  distillation  removes  thi^  vol- 
Irocarhona,  pyroligncous  acid,  etc,  liy  this 
lAct  means  the  process  is  accurately  regulated. 
0*1  is  used  in  the  arts  as  — 
I.  A  polishing  powder. 

U  OD  which  pieces  of  tnetsi  arc  secured  in 
to  be  soldered  by  the  blow-pipe. 
Bring  material. 

ecatoT  and  decoloriier  of  solutions  and  water, 
isorbent  of  gases  and  aqueous  va|iorB. 
i-conducting  packing  ill  ice-houses,  safes,  and 

gt^ient  in  gunpowder  and  fire-works. 
I  galvanic  battery  and  the  electriu  light. 
'coal,  An^-maL  {Sagar-rrfi-nimj.)  Ani- 
rcoal  is  prepared  by  calcining  bom's  in  closed 
These  are  either  retorts,  similar  to  those  in 
oal  ia  distilled  for  the  produi^tioti  of  illunu- 
fia,  or  they  are  earthenware  pots  piled  up  in 


e  then  ground  between  flutpd  rollers, 
noved,  and  the  granulated  niaterinl  ucied  fur 
J  the  filters  of  the  sugar- refiner.  The  mate- 
laed  for  removing  color,  feeulencies,  and  fer- 
F  ingredients  from  the  syrup.     See   Bone- 

''ooal-oool'er.  A  wi™  cylinder  in  which 
<harcoel  is  agitated  and  cooled,  after  revivi- 
rhile  a  current  of  air  eaniea  off  the  noxious 

''ooal-^'ter.  A  filter  charged  with  ordi- 
animal  eharcoal  for  domestic  use,  orwithan- 
LTCOal  for  use  in  the  sugst-hcmse  or  refinery, 
liter  for  the  removal  of  feculent  and  other 
held  in  suspension  in  the  clarilied  eane-uiiee 
[i  cylindrical  vessel  chargi>d  witli  lione-lilock. 
IS  perforated  bottom  a  filter-cloth  is  spread, 
o  this  a  layer  of  bone. black  is  tightly  packed ; 
s  the  main  buily  of  nniniul  cliureoal  U  is  jiiled 
■ly.     Another  cloth  and  a  perforated  plate 


umn  The  syrup 
to  be  hitired  is  let 
u  from  the  cistern 
A  the  supply  beiug 
regulated  bv  the 
ball  cock  b  d  the 
leiel  being  main 
taiQLd  a  1 1  till  aboTe 
thiitjpof  the  hller 


whi.li  tlie  uiUn,t 
is  reaciicd  for  cleans- 
ing when  rciiuircd. 
The  operation  re- 
moves vegetable  col-  ** 

of  lime  derived  from 

the  clarifying,  mineral  salts,  and  particles  in  a  fer- 
menting staee. 

Char'coal-fiii'iuic*.     A  furnace  for  [ooducii^ 
charcoal  by  the 

7I(,  ISIS. 


..  -B  passing  off  sL  the  neck  above,  to 
be  collected  and  separated.  The  lower  ligure  shows 
the  mode  of  buitJitig  a  charcoal -heap.  A  is  the  cen- 
tnj  post,  B  an  eiirtheu  covering. 

Clwr'coal-poillt.    A  jiencii  of  carbon  preiared 
for,  use  in  the  electric-light  apparatus. 
Cllarge.    1.  The  body  of  ore,  metal,  fuel.oroth. 
""     introduced  into  a  funiace  ot  O""    '" —   *""" 


e  heat,  (. 


IS  the 


ybe. 


The  charge  of  a  pudilling-fiimaee  is  about  EOO 
pounils  of  pig-irun,  and  this  forms  4  blooms. 

The  tliargt  of  a  gas-retort  is  2'20  pounds,  intro- 
duced in  two  8coo]>ful3  of  110  pounds  each. 

The  charge  of  a  tumbling-box  is  as  many  caatinga 


I '  Thf  chariots  had  invariable  two  whaaL^  wUA  ■«• 
Hi  rciiftthcnpil  at  tli«  janctioD*  nf  tb«  fnlHw  lif  fenaa 
I  baudii  BiiJ  hound  with  nietsIUctim.     InMBtCMN 


An.)  M 
2.  Th^i 


Tt'i  to  fumUli  I 


.t™..ir-l. 

1  l>lll|{lf  "ITl 

The  fkanir  i)f  ii  Run.  Th<'  mrrirr-eiarye  for 
stiH«lh-)>utnl  siiiui  iiuy  !<■■  I,  to  i  tlif  «ii;;ht  nf  tlii! 
pn>jr<'tili-!<.  Fur  W-nixt  imJ  rirorhrl  tiriiii;  tliiw 
rharK<i>  are  rrilut'*'<l.  Killed  gym*,  uvuiAmg  wind- 
a|ie,  Teijiiin-  a  MiiHllrr  i-harKe  ihui  Kniiinth-lioreii. 
Tb^  wrriiv-i'harfte  iif  the  AmittTung  gun  in  one 
fi|;hth  tint  wrisht  uT  ibe  pMJei'tile. 

In  the  navy  three  rharicrs  are  uwd ;  tliMHiU,  /«!(, 

Till-  «'(^lit  iif  ■  |tu»  ninffiii  in  fin]oi>th-Iioi«i  from 
STNi  to  iiKI  tinuii,  dud  iu  riHeil  kuiw  from  fiiNI  to  SiK) 
tlmex,  Ibeweiuhl  ofliie  ■.Tiiiv-.-huD.'e  nf  [Kivr.Ur. 

Tbe  «:ei;;lit  iif  the  i'nrrWK<-  Mhifitiiwnl)  is  alniit 
one  afth  that  of  the  uiin.  Tbe  weight  of  the  sphi-ri- 
cal  41101  ixttlNiut  fiiurtimen  Ih.it  of  itn  iiiiTii>e-rliiii;p> : 
■nil  of  I'ylitKlrii-al  shut,  ri^ht  tinMw.  The  vri^lii 
of  the  rMt-imii  ajJiiTe,  iu  )«>iinihi,  1^  r<|Ua1  to  the 
CuU'  iif  the  diauieter.  til  iu'-Ih's  Inultiiilinl  by  0.134 
ni-arlv.  Wright  nf  a  stn-l  H[ihi'n-,  in  jwiuniLs  in 
mjiiiif  to  >■■■)■■  iifduiineter,  in  iiiehes,  miiltipli«l  hj 
O-NHnearlv. 

The  rx)il<>siTe  Mierjty  f>f  pin]<owder  eompletply 
bunieil  in  mtiuiatnl  at  fr'.tii  -i4<>.<ilNi  to  S'HI.WMI  font 
imuiidis  J"'r  |iiiill»Uirpow.ii-r,  OwinRtO  innimjiiete 
nimlHiKtiOTi.  and  other  i-auw^  nf  limn,  iln  ener^  ■-•Hn- 
)iiiiiii<-»tr<l  to  niiiiiou-ahut  in  i-iiii<iil-'rnl  to  be  from 
144.IIIN)  to  ie2,nOll  font  poaiul:!,  |>-r  )>nmi<i. 
The  velgrilv  in  thua  I'alruUteil  :  - 
"Divide  ill.-  enerfty  due  to  tli^  |inwd^r  by  the 
ii'>'ii;lit  of  the  .ihdt  :  the  i|notient  i%  h  iiiuht  in  ri-et 
*hi.h  is  to  !■■  miilli|.lieii  bv  rtt.  I  :  ilie  «)iiare  im.t 
of  th"  prixiui'l  will  U'  Oi-r  iiiitiul  reK«-itv  of  the  ahot 
infe.t  |-r«v.,ml."--"llASKrSK. 

Ctt«r'g«r.  I.  (Mhti^tf.)  A 
MURtl  iii^trunx'nt  fur  ■' barging  hori- 
luntal  Uist-li..!.'-.. 

•1.  A  ilevii'i-  fur  dnippin)!  into 
thi'  U.f  of  B  riiHliiiK-l''''^"''  ^'"'''  ■ 
ahnt-lx'ttur  jioiLrh  ;i  K"!!"!  qiwutilr 


i  Snr^iim  OtmriMIWaUi 


mailF  by  banduga 
rhe   [lole,  ai-oMdng 


the  felliwi  ■iiiirar  to  liave  lieen  n 
^nKle-irii.nrouud  a  former,     Tl      .       . 
to  llonirr.  wa»  aUmt  I3|  feet  long,  and  tha  jiIm 
waauttJK'hed  tii  it  by  aiitra|iand  a  jiiu.  and  iinuiliw 


hot. 


f..r.'itit(    di>« 


pluitf^r  tlw 

the  iHiuch  ia  I'lutnl,  iind  the  rluif(e 
i*  alloweil  to  (liiivi  to  the  tube, 
whi'di  rflDdurtsii  to  Ibepin.  The 
)ii-.(i>n-hea<l  in  a<lju4lalile,  to  vary 
'"  .■  i'ii|iiu'ity  of  the   i-har((e-chaiii- 

Clur'i-Ot     I. 


I'  Kuvplinu  c'hnrini  wu  licht,  iiKiih-  priin'ipdlv 

H<.<.l.  mkI  r>'<t^l  on    an  uxle    u)-n    nhi.h    tliV 
,.-.h  wer.'  w-ui.-l  by  ltii-h-|^lw.     In  itBiiv  .i 
nrev.T.  It  wouhl  a|i|iear  that  the  wheels  were  fiinl  i 

the  axle,  whi<  h  tunwl  with  them,      Tlie  floor  of    been  taken  • 
e  ear  wan  wim'-tiniM  mad''  ><f  lattieeil  thoiip',  to .  nMi'memr. 

w  it  a  I'ertain  nmonut  of  elasiieiiv  to  the  rider,  i      V ar-rhariotK do  sot  a], _,  -^m 

lio  a'*a\x  Htood,  unb-M  )i-'  ral  on  the  <-<Iki-,  am  the    niiientx  prior  to  the  Ptgblevlltk  ^PM*. 
r  ha'l  m>  iteat.     The  l>«lv  »i- ■.In-nRthem-.l  with  I      The  prire  of  an  teptiu  ckolat  te  Iftl  «■•  rf 
m..U'.     The  ]>.le  «H4  iiiti-rted    Solomon  waa  IHW  ahekeb  of  rflnr,  •taft  flWt  ■ 


a  apoil  ttKua  BejiUt  \f  H 


CHAHIOT.  51 

IJlO  B.  c.  They  do  not  inpur  to  hiv«  hetn  (u«d 
In  Eftjpt  during  the  time  of  the  Osirtniielis. 

Haradotiu  uvi  that  "  the  Onwka  Iramt  from  the 
Ubnns  to  vote  four  liorses  to  a  chariot"  (IV. 
189).  It  i»,  howerer,  mentioned  by  Homer  {Iliad, 
raL  185  ;  OdgsKg,  xiii.  8U. 

In  tlie  Awyrian  cliariotii  a  anare  horaa  was  some- 
tinus  mltachnl  bynAingle  irmiiie  trnw  to  tliK  chiiriot. 
nie  Lydians,  it  'a  laid,  lind  Homi'times  Hevcnil  poleii 
to  their  chariots  and  horsea  tielwern  each.  Thiii 
rewmblei  the  modi'tn  shafts.  The  origin  of  ahafts, 
however,  moat  be  looked  for  io  another  direction. 
In  the  primitive  form,  sliaFts  i!ODt>i»tn]  of  ■  pur  of 
poles  attauhed  by  f^rth  and  bi'eant-band  to  the  Bidea 
of  a  horse  and  dreggins  behind.  The  loail  waa  laid 
upon  the  rvar  end.  Thus  the  North  American  In- 
dians move  thfir  lodges. 

lu  the  triuinphul  procession  of  Ptolemy  Fbiladel- 

S4  cbariota  drawn  by  i  elephants  each. 
60  chnrinta  drawn  by  2  goats  each. 
13  chariots  drawn  by  anteloixM. 

7  cliMiots  drawn  by  oryxea. 
15  chariots  dnwn  by  bulfaloes. 

8  charioia  iliawn  by  2  ogtrichi»  each. 
7  charinta  drawn  by  gnus. 

i  cbariots  drawn  by  2  zebras  each. 
4  chariots  drawn  by  1  lebras  each. 
On  all  these  animals  rode   boys  wearing  wide- 
Mrake  hats  (pitati). 
Tbe  elwriot  of  the  Greeks  and  Romans  bad  two 
wheals,   and   but  one 
>](.  13M.  pole  usually,  although 

some  of  the  Lydian 
chsriota  had  two  or 
even  three  iwles. 

The    boily    had    an 
elevated  forwaiil  por- 

daah-board,  and  called 
the  atU^.     The    an- 
nexed  cut  a  is  from 
an  anrient  chariot  pre- 
*'  served  in  tbe  Vatican. 
The   body  waa   eomi-- 
times   of   light  opeu- 
^~^   work,     or     even     of 
K*m»  Oiarur.  wicker. 

Tlic  pole  WAS  the 
M>1e  means  of  draft,  and  was  mortised  into  thi'  oxli-. 
Two  horses  were  always  ub»I.  If  more  were  added, 
each  was  attached  by  a  tmee  on  the  aide  towanls 
the  pole-horsea.  The  yoke  waa  attached  by  a  pin 
to  the  pole,  and  rested  just  in  front  of  the  withers 
of  the  horses.  They  iiiilled  by  the  yoke,  wliicli 
was  aecured  by  br«B;<t-bnnds  and  sutciugles  to  the 
animals.    Srt  Hahness. 

This  mode  of  drawing  was  universal.  The  lateral 
horse  had  a  collar,  from  whence  tbe  trace  passed  to 
-'     "n  of  the    - 


One 


ceptioD 


It  is 
a  kind  of  gig,  had 


posaible  tbut  the 
ahafta,  acid  was  d 

The  axle  was  usually  of  oak.  but 
fles,  ash,  or  elm.  The  boiiy  was  secured  thereto, 
and  to  the  pole,  whicli  was  mortised  into  the  axle 
•ad  braced  or  strengtbened  by  irons.  The  sinndlea 
or  arms  of  the  axle  were  of  wood  ;  no  .stci'iu,  so  far  as 
we  are  informed. 

The  wheels  revoIviMl  on,  not  with,  the  axles,  and 
were  secured  by  lineh-pina.  They  cousisteil  of 
nave,  spokes,  fellies,  and  tire,  all  usually  of  wooi). 
We  read  of  bronze  tires,  but  they  were  exceptional. 
The  rellie*  were  bent 


9  CHASE. 

The  ancient  Rritons  were  celebrated  for  their  skill 
and  pjowesa  in  chariot- warfare.  Their  rhariota  were 
open  in  front  instea<l  of  behind ;  the  poles  were  wide, 
and  the  charioteer  ran  out  upon  the  pole  and  dis- 
charged his  javelin  {aiitia),  even  standing  upon  the 
yoke,  and  then  retnwting  to  the  car. 

The  hkill  of  the  ancient  Britona  in  chariot-driving 
filled  JuliuB  Ciesar  with  sstonishnieut.     See   Cak- 

are  preserved  in  the  Ber- 
lin Museum,  and  one  ot  nooil  ofsnrient  Egypt  is  in 
the  Abbott  Collection,  New  York  Historical  Society, 
2,  The  modem  chariot  is  a  stately  four-wheeled. 
pleKsure-earrisgi^  having  one  seat- 


Char-kan'a.   {Fubrie.)   A  rhecked  Dacca  mnslin. 

Chor-ov'an.     A  furnace  for  carbonirine  turf. 

Char'rizig-clila'eL  A  broad  iiigging-chisel,  used 
in  fh-rriiig  or  lieiving  utone. 

ChBlt.  I.  A  repn-srntation  of  a  porcion  of  the 
earth's  surfai'e  jirojected  on  a  plane.  The  term  is  com- 
monly restricted  to  thuxe  intended  for  naviftators* 
use,  on  which  merely  the  outlines  of  coasts,  islands, 
etc.,  are  represented. 

2.  A  sheet  exhibiting  a  statement  of  facta  in  tab- 
ular form,  so  arranged  tliat  any  particular  may  be 
readily  referred  t* 


Hinpan-hus,  of  Alexandria  (160  - 135  ,b.  c), 
dilceJ  geography  to  a  science,  delemiinins  the 

tude  and  longitude  of  places  by  celestial  obst 


lati- 


Charts  were  introduced  into  the  marine  aervice  by 
Henry,  sonof-Tohii  1.  of  Portugal,  about  a.  ti.  1400  ; 
brought    to    England    by   Bartholomew    Colon   in 

use. 

MercBtor's  chart  ia  a  projection  of  the  surface  of 
the  earth  in  the  plane,  with  the  meridians  parallel 
to  each  other,  the  degrees  of  longitude  at!  equal, 
and  the  degrees  of  Intitudu  increasing  in  a  cor- 
n-Bjionding  ratio  towards  the  poles.  It  was  intro- 
ducnl  by  Gerotd  Mercator  in  1556. 

The  principle  of  its  conatnietion  had,  however, 
been  previously  expUined  bv  Kilwiird  Wright. 

Tlie  first  iromiiutation  of  longitude  from  the  me- 
ridian of  Greenwich  Oliservotory  waa  in  1679. 

The  lirst  mngnetii-  chart  was  constructed  by  Dr. 
Ilaltey,  in  1701.  It  waa  limjti^  to  the  Atlnntie 
anil  Indian  Oeeans. 

CbaT-tom'«-ter.  An  instrument  for  measuring 
mails  and  charts. 

Cbaae.  1.  (Prinlin/i.)  A  rectangular  iron  fraiDe 
In,  Fig.  1255)  which  n 


rolunms  o 


.nged  ii 


Fig  ISiS. 


pages,  and  fnrfiwf  «p 
lu  onier  lor  printing.  Rula  (if 
necessary)  and  /iimi/ure  for 
spacing  tbe  pages  are  plate  1  be 
Iween  the  pnges,  and  all  loekei 
firmly  in   the   clursc   by   wedges  ' 

TLfarnitun.  i  6  ft,  consists  of 
slips  of  wood  or  nietal,  half  an 
inch  in  thickness,  and  of  any  re 
quired  length. 

Those   at    the   head,   foot    an  1    ^ 
side  are  calbil   kcit-didrt  foot 
stirka.  aiiie-micts.     Those  between 
the  (jagea  arc  calleil  gut/era, 

Gutenberg  used  screws  to  lock  up  his  form  ii 
chase.     Quoins  came  later. 


CHASER.  0< 

S.  (OnbuiMtt,)  a.  Tbe  portioa  of  &  gnn  fonrard  of 
thi  tnnMwiw  to  the  notU  of  tbe  miuile.  la  modern 
pini,  tb«  noeU  ii  ■uppreaied,  sod  tlie  cAom  cxieiida 

l>.  A  dt/m-fpai  ii  out  mouDtcd  kt  the  bow  to  fire 
at  a  Teanl  being  chaiwd.     It  U  find  fram  a  ebut- 

3.  {irajmry. )  A  arooTe  CDt  In  the  face  of  a 
walL 

(.  {SK^nOdiag. )  A  kind  of  Joint  b/  which  an 
mwWa^Motnt  (cndually  boinaiea  a  ^lut-joiut,  ai  at 
tbs  lloMiDg<nJ  of  cf in<fau'-Auta  bnata.  A  gnJoallr 
dcru-iiiiift  nibbrt  ia  Uken  out  of  eaub  eal^p  at  the 
laiiiu.  au  tliat  the  projtrtion  of  each  itnka  be)-ODd 
dte  iji-xt  below  it  ftndually  dimiiiiihr*.  and  thej 
Ht  Rush  with  each  other  into  the  rabbeta  of  the  item 

S.  A  groove,  trsDch,  or  panage  of  a  giren  width 
and  depth  to  tit  an  ot^jeut  which  travenea  or  fltn 
tlwniii :  as,  — 

The  duue  or  cnrvnl  waterawa;,  or  bmut  in  which 
ft  brful-ie^f  or  tmop-tohnt  ntatei.  The  lide*  of 
(he  cMatt  fit  as  nearly  as  poaibla  to  the  wheel,  ta 

The  trrnch  nude  by  iipadea  or  machinea  for  the 
raceutitin  of  drain -tile. 

CBm'v.  1.  (Machinery.)  A  tool  for  catting 
thrmU  in  the  hand-lathe ;  Mmetiinea  oJled  a 
comb,  tram  ita  having  a  row  of  pnfjecting  teeth  (c  e 
«,  »Tg.  12M). 

It  u  nude  of  ateel,  and  tb«  teeth  tied  by  hand  or 
by  a  cutting  hub.  It  is  Gnt  foiged  in  blank  in  the 
form  of  if  for  an  ontaide  chaatr,  or  in  the  fonn  of  g 

III  tat. 


for  an  imide  chaier.  The  teeth  are  then  filed  or 
made  Im  a  AmA  (which  Ke).  The  latter  is  a  rteel 
niandml  routed  on  the  centera  of  a  Uthe  and  harins 
a  arction  of  icnw-thiead  cut  upon  it.  The  thiead 
ia  notrhed  in  plarM,  no  aa  to  nnke  cutting  rdgeiL 


aodtet  «r  coupling,  aa  the  o 


CHAflEB. 

making  ■  Jkm^  ob  «  mandn_ ^ 

turned  down  to  the  right  riM  and  ah^*. 
The  chaaer  ia  dl^enaed   with  la   -- 
which  are  provided  with  tnln*  ct  gain  Mr  tb;^ 
piti-h  and  with  automatic  feed,  the  work  Waf  t^ 
tatnl  tdowly,   the  chaaer  BUppMtod  b  «  IM^  Ml 

■liding  therewith  at  a  rate  iAtrmiati  bv  tha  ilA 
of  the  feed-acrew  and  the  rata  of  Mtt&m  «  tkl 

irk. 

In  the  cba*inj[-.^ngine  (Fl«.  ItSO.  tht  CHUvfth 
made  aa  a  ring  dT  ateel,  wUdi  It  Kjawad  InlWMiBj 
to  the  diameter  of  the  bolt  1  which  la  to  fa*  Ihlaliit 
and  turned  cztmially  with  an  nwler-«at  (nan  fat 
the  anall  acrew  «  and  nnl  «,  by  wiiet  It  h  imt  h 
an  iron  atoek  »  formed  of  ■  iMWMipuudlnn  Wm; 
for  diatinctneaa,  the  cntter  I  and  (crw  ■  m  um 
ahowu  detached.  The  center  af  eamtm  tf  !!■ 
tool  ia  placed  a  little  below  the  Mntcr  tf  OiUk 
to  give  the  angle  of  tepantion  or  (MttetntiM.  U- 
ter  the  tool  haa  been  groond  away,  la  tWlillf 
being  Bharprued,  ft  ia  ra&d  np  nntif lU  palali  tomik 
a  HtTBight  Mige  applied  on  the  lilM  M  M  of  ttl  tttA, 
This  denote  the  proprr  hf^t  <l  cmtcr.  ui  dn 
the  angle  to  which  the  tool  la  intended  to  he  bMfa< 
namely,  10*.  Each  ring  nakea  foor  or  In  e^lM^ 
and  one  stock  may  be  UMd  for  Mvtnl  dlUMlMxr 
thread. 

In  Shanka'a  arrangement  for  at  t 

lathe,  a  ftontand  ab*ck  chaaeri 
one  may  cot  while  the  lUda      '  ■-• 

and  the  other  during  the  I  < 

reaenti  the  front  and  I  Ln  tmr^  •■■      • 
mounted  on  one  ilide  «  «,  and  all       m  ,ji 

one  piece  by  the  handle  x.     In  tLa  ■     , 
the  wedge  w  ia  to  the  k 

aponding  a  r  __>»  •, 

t«oIt  are  p »       e         .  w  _ 

threaded.     For  >  ><  ■ 

withdrawn,  toaiiua  uuituui^  wb^  ■■>. 

the  work  ;  and  for  the  letnni-BtntK:,         ^         m 
again  ahifled  oniler  the  ohaervalkM  «f 
and  the  slide  <  ia  bn       t  farwa      tm- 
man,  up  to  the  w(        ,  t**      M 

{ffojecta  I,  which  —  «te^ 
odd  cut ;  and  ao  on  alte 
the  two   tools  is  ao  -^ 

which  ii  moved  a  anuui  ijibi     .    —       r-       /— 
between  CTeiy  altnii  J 


„  by  nmehr 

r  pitch,  and  laid 
.  while  the  chad 
and  driven  by  a  hammei. 
metal  are  thos  driven  Inwan 
rise  up  frocn  the  di^lac 

Tht  chaatng-toala  an  ef  ' 
rounded  facea  and  cnmd  ' 

gttem.    Other  took  ha*- 
■igns  in  camao  or  lal 
upon  the  metal  by  tlMa       .■ 

Cluuing  by  the  gn' 
tinea,  but  is  naoany  la 
metal  bring  cut  aw**-  ■ 
of  ornate  form,  and 
giwrer-llnce,  Tnt& 
supporta  the  work  .. . 

IlieartaTehad        — ■ 
Oreeka.      Two  i 


CHASING-C^HISEL.  5 

Tba  inm  bus  of  thn  vase  iruule  hy  (iIriicum  of  Uhi- 
M,  Uld  dedicated  to  thn  Deljihiu  orncli:  hy  Alyattes, 
U^of  LfduL.  TbU  h>d  Biiiall  tigureH  of  aniin&ls, 
iMcctB,  and  plintK. 

Tb«  inw  helmet  of  Alexander,  the  woik  of  The- 

Tlie  prindpol cbMiUft of  uitiqnity  muiipoiiveap- 
DU,  BTTiior,  ihieldii,  charioH  tripoJs,  qunitn,  caa- 
deI■ll^^  chsini,  throues,  mirrors,  goblets,  dishes. 

The  art  arrived  at  grent  perfection  in  Etruriii. 


».miy 


Cuiua, quoted  bj  AUhukiu  |i 
2.  (Xetallurgg.)  One  of  the  edgu-wheeU  which 
irrolTes  in  a  trough,  to  grind  aututanuM  to  )iow- 
der.  (SmChiuan  mill;  Moktar-milli  Oil-mill.) 
Mdo  aaed  in  grinding  ore  for  )>uddling-fumaces,  etu. 
Cluw^liu-obla'eL  A  punch  used  in  enehasing. 
The  mallet  ny  which  it  is  driven  is  the  ckaaiitg-ham- 
■m*r,  and  the  operation  is  perfonned  on  a  stakt.    See 

Cbaa'liig'^uun'iner.  The  mallet  of  the  chaser 
in  the  operation  of  encha^iig  by  emboBsing  by 
pnnch»«.     (See  a  £,  Fig.  1256.) 

Cauw'ltie-latlla.  A  screw-cutting  lathe.  So 
called  from  the  name  of  the  tool  wherewith  screws 
were  cat  by  hand  in  the  old  form  of  lathe,  before 
the  alide-re^  and  feed-screw  were  invented. 

In  tba  iUuatration,  which  shows  Setlem's  improved 


lig.l2S7 


Clwaae'pot-gim.  Tlie  breeiOi-loading,  center-flu 
needle-gun  of  the  French  serviii^.  It  waa  d<signed 
aa  en  improvement  ou  tlie  I'nissian  needle-gun,  or 
ziiadsadtlgevxkr,  to  which  it  was  opposed  in  ibA 


BiUm'i  Ouuitif 


Franco- Prussian  war  of  1871,  and  derives  its  name 
from  the  inventor.  A  paper  cartridge  ia  employed 
in  the  gun  aa  oiigiiially  constructed  in  1867,  tint  in 
1SB9  M.  Chnssepot  patented  an  improved  arrange- 
ment, eiiibrai:ing  a  CRrtridge- retractor  for  use  with  » 
central-fire  metallic  cartridge  ;  the  constniutioD  of 
the  gtin  ia,  however,  esaenlially  the  same. 

An  opening  on  the  right  of  tha 
cimnibcr  A  permits  the  iuaertion  of 
the  cartridgv,  which  is  effected  by 
resting  the  butt  of  the  gun,  held  in 
the  left  liand,  against  the  left  hip, 
turning  the  lever  c  from  right  to  left 
and  drawing  it  back,  thus  retracting 
tlic  hollow  cylinder  or  breech-blo^ 
B;  the  cartridge  is  placed  in  Uia 
0)>ening  thus  mailc,  and  is  pushed 
home  to  its  seat  by  a  fomard  move- 
ment of  the  lever,  which  ia  then 
turned  back  to  its  original  positioni 
locking  the  breech-block  in  place. 
The  shaft  C,  contained  within  thn 
cylinder  B,  carries  the  niiillo  e,  and 
ia  drawn  Uick  by  meanB  of  the  Icnob 


thereon  engages  with  the  tumbler  of 
the  lock,  holding  tlie  latter  in  cocked 
position.  Pressure  on  the  trigger 
the  spring  to  act,  driving  tjie 


fonnofUtheforbtMS«ork,a  is  the  live-head,  which  I  needle  forward,  penetrating  the  cartridge. 

is  bnck-geared.    The  spindle  c,  for  holding  the  chaa-    p'oding  the  fulminate.     A  rubber  waiher  at  the 

ing-hob^  ia  ao  arranged  as  to  accommodate  two  dif-    mncr  end  of  the  cylinder  B,  through  which  the  m-e- 

fen-nt  ))it£lMi  at  the  same  time,  or  to  cut  with  a   dlepnsHcs.  acts  as  a  gas-check, 

single  pointed  tool  either  single,  double,  triple,  or'      CHiaa'alB.    {Ordnanu.)    The  base-lrame  on  which 

qnadruple  threads.   The  s!t<le-rest  d  for 

Ue  chaser  is  carried  by  a  bar  t  at  the  Ig.  13E9. 

hack  of  the  lathe  ;  the  counter- weight  

to  chasing-bar  pnsaes  either  to  or  from 
tbe  lace-plBte  /;  a  poppet-head  with 
•qualfi  Spiodln  and  detachable  screw  for 
qnick  motion  can  be  adjusted  to  any 
taper  when  osad  to  carry  tuniiiig-toola, 
and  ia  provided  with  slide-rest  move- 
ment-    B  is  the  hand-tool  rest. 

Chmmta^-tOl^m.  Those  used  by  the 
dkaaer  in  the  operation  of  embossing  by 
panchm.  The  work  is  laid  on  a  chajiing 
■take  or  vuitliion,  aud  the  pnni-li  Ntnu'k 
^hanaiirrurniallet.   (Si-<->i/',Fig.  12.'itl.) 


OHATCUIINE. 


532 


CHECK-HOOK. 


«  Kkitvttt*  »r  t'HMHtMtv  <tta  t»  nin  id  ao*!  oat  of  hat- 1 
Wr>.  Tho  -hitoMv  ui  .ap«t4^  of  a  c^rUin  amoont  of 
Utvml  ««h«vts  '-aIIvU  fr*ttmt^90  at  to  adjust  the  gnn 
li<Mi«uiit»liy  III  tiuirttLii^.  This  is  fivtiaently  by  os- 
vulUtiiix  111  in  4n'.  A  Pintle  in  front  of  the  chassis 
btfiUH tilt*  1  viitvr  \>f cktfcilUtion.  (See Gl'K-carriagk.) 
Ill  th««  i*\:uii(»le«  thtf  gun-carrisfce  is  inonxl  on  the 
itMvas  Nv  4  '»y%tetu  of  jCMrs  operated  by  s  crank  ;  a 
Uioiiil  iVu  tioii-**v»nnirwsor  within  the  princtnal  spur- 
%kliv,  1  bi'iii^  euiployei*  to  partially  resist  the  treoil 
ui  th«*  k-ttrria^v  A^Nindlas.s  ofieratiiig  on  a  toothed 
Uir  ^r  nu-k  attsoheil  to  the  chassis,  controls  the 
tiiis«'iMUi:  or  diiv\*ting  mo\'enK»nt. 

Ctuit'^-laine.  A  lady's  waist  ornament,  with 
HUMH*ii«l  -«{ \-htiriuit,  keys,  etc. 

Chat-4roU'er.  (.IfiHiJi^.)  An  ore-crushing  ma- 
chui«\  kSMiMHting  of  a  pair  of  cast-iron  rollers,  for 
giiiidiiix  rottNttni  ore. 

ClUitB.  {MiHing.)  The  central  portion  or  stra- 
turn  at  a  maiui  of  on*  in  the  process  of  washing. 

Chnt'ty.  A  )K)rous  earthen  water-pot,  used  in 
lii.hii  III  n-frigf rating. 

Chauffer.  A  small  table-furnace.  It  may  be  of 
ii\>ii  or  of  a  black -lead  crucible,  fitted  with  air- holes 
and  >i  crste. 

Oh•-b•o^  (Aati/icn/.)  A  kind  of  vessel  employed 
in  thf  Newfoundland  fisheries.  Named  from  Che- 
iiaiv-o  (now  Rnsex),  a  town  in  Massachusetts.  Also 
csiitHi  a  »»inX*-,«/rrM. 

Chaok.  1.  {Ftibrie.)  A  pattern  produced  by 
croH.Hin>{  stri|>efl  in  the  warp  and  the  weft.  The 
stri|K*H  may  tie  of  varying  colors,  or  varying  thick- 
nt'HS,  or  both. 

2.  An  Kast- Indian  8cn*en  or  sun-shade  made  of 
narr«)w  Htrips  of  I»iunl>oo»  four  to  six  feet  long,  with 
connecting  cords,  and  hung  liefure  doora  or  windows 
of  s|tartmentH. 

3.  A  iTsrd,  filate,  or  tag  in  duplicate,  used  to  iden- 
tify articles  platted  promiscuously  with  others.     See 

HA(ii:A(;K-CllKCK. 

4.  {Afusie.)  A  padde«l  poMt  on  the  liack  en<l  of  a 
piano.forte  key,  UHcd  to  catch  the  head  of  the  ham- 
mer in  its  de»*ent  and  prevent  relmiinding,  which 
might  can«.>  it  again  to  strike  the  string.  It  is  a 
feature  of  the  (fraud  action. 

Chaok-bar.  (.I/kyiV.)  A  Iwr  which  limits  the 
baikwarl  play  of  the  jacks.    S<m'  Pi  an<»-movkmf.nt. 

Check-bridge.  {SU'nm  Erttjinr.)  The  rin>-bridge 
of  a  steani-lwiler  furnace  ;  ho  calhtl  as  it  was  suji- 
jhwmI  to  clu«ck  the  too  great  fn^Mioni  of  draft  which 
was  canviiig  off  the  heat. 

Check'er-ing-file.  A  compound  file,  consisting 
of  two  tiles  riveteti  together, ancl  whose  t'clges  projeit 
uniM|u:iliy,  HO  th:it  one  acts  as  a  itfHurr  in  clMx-'k- 
working  the  «m/i// of  gim-stocks,  etc.     See  DuunLK 

FlI.K. 

Check'en.  A  game  playwl  with  pieces  of  two 
colon*  on  a  Iwrnnl  of  sixty  four  stpiNres,  whose  alter- 
natiii!^  »t)lors  have  given  it  the  name  of  a  checker- 
boaxl.      .\1m)  calleil  dmiights. 

H.iiiH><<e.>  III.,  the  gn-at  Scsostris  of  Hero<h>tnR,  is 
n'pre>ent<'«l,  in  his  iialtue  at  Metlinet  Alwo  and  in  a 
nuiiilMT  of  iiiNtaiicfs,  playing  at  draughts  ;  gt-nerally 
with  one  of  th»*  ladie.s  ot  his  harem.  The  still  ohler 
toiniM  of  lit'iii  lliissan  (say  alMiiit  2000  R.  r.)  have 
Hiiiiiliti  rfi)rf<«<'iitationM.  The  nature  of  the  moves  can- 
not \h'  wHI  d>*ti'niiine«i  ;  the  pieces*  of  the  res])ective 
idHver-*  an*  diviT«dv  rtdoiiMl.  They  took  each  other, 
tiir  ill  oiii*  tigiire  of  Ilaiiies4*s  he  has  a  handful  of  cai>- 
tivcn  fimii  ttif  iNMnl.  His  lady  is  evidently  losing, 
and  ii  |dayfiilly  holding  a  flower  to  his  nosp  to  di- 
vert his  iitteiition.  They  are  Iwth  moving  their 
piecHH  lit  once,  however. 

The  pieces  were  of  ivory,  bone,  or  wood,  and  of  the 


same  general  form ;  bet 

fering  for  the  tmp&etbn  tidm  ef  the 

UrgHit  pieoea  are  about  1)  inehw  h|gh 

diMieter. 

The  checkers  of  the  Qreeks  aad 
game  pUred  with  pieces,  the  eeti  htbm  ef 
colors  and  eometimee  aMnirrlng  fcndftii 


e^lAk 


HmmgkU  0/ 


were  sometimes  pebbles  (cnJcnlii^ 
on   the  sliacus,  snd   were   cmll«l  hv 
"thieves,"  **  maraudera"  {Imh 
{riuittA),  **  foes  *'  (Aoate),  etc.,   >■ 
game  reprcsenteil  a  miniatnre  e        ■- 

There  src  indications  anKN% 
that,  in  one  form  of  the  guney^ 
move<1  in  a  certain  direction  (i 
crs  had  more  liberty  of  movement  em. 


Tttifi,     This  resembles  chi 
twi>en  two  others  was  in  dh 
taken  from  the  boarrl. 

The  nbnnut^  in  which  It 
with  lines  or  divided  Into 
doubt,   several  moiHUcatione  of 
AnACi's.)    Sometimes  the  mm 
by  dice  (/rMrrer),  like  our  bet 
See  PirE. 

Cheok-hook.    1.  A  ^ 

ering  spimnitnv,  designed       •^w- 
wheel  over  which  the  ropv        % 
machinery  becomes  unmenei — *v-- 
the  pulley  are  hooka  which 
the  (*entrifugal  force  y 
becom<*N  excessive,  and 
pins  which  arrat  the  p 
pulley  snd  the  deaeeni 
2.  (S'lddlery,)    A  U 
saddle  for  the  atted 
ivin. 


CHECK-UITB. 


IM.  (JkubUeiy.)  Thslinewhiuhbrnnchei 
prindpsl  rein,  tiea  Check-rein. 
Mtk.  A  look  so  applied  to  the  door  u 
wld  the  bolta.  The  bolti  of  the  check' 
tbomMlrei  bold  the  door,  but  tue  th( 
■fning  tin  bolta  which  do. 
■t  A  aecondarj  out,  icTewiiig  dovm 
mar  to  •eenre  it.     A  jam-aut,  lock-niU, 

lllL  iSaddUrj/.'i  The  branch  rein  vhich 
drlTiiut-reio  of  one  horse  to  the  bit  of 
In  ddMla  Uuei,  the  left  rein  patera  t 
-ring  of  the  near  horse,  and  a  cheek-linB 
■tba  Hid  left  rein  to  the  near  bit-ring  of 
.  Tha  right  driTing-rein  paeeea  directly 
ringof  thsaffhorae,  end  has  a  i^Afc^rein 
^  wittk  the  off  bit-ring  of  the  near  home. 
I  of  IJm  Cgyptian  chariots  had  check- 

At  Book.    See  Check-rook. 
brin^    A  cord  by  which  the  occnpant 
TJg^'*  the  driver. 

■Ivo.  A  valve  placed  between  the  feed- 
)  boiler,  to  prevent  the  retnm  of  the 
See    AiAMM    Check-valve  ;    Back 

tLVK. 

One  of  the  corregpanding  side- plates  01 
OM  or  Duebine  ;  more  frequently  used 
.•■  — 

••I^eea  of  a  gun-carriAoiB  on  whii.h  the 
mediately  rest ;  also  called  brocket 
«n  or  bed-bars  of  a  lathe  on  which  the 

jeetionR  on  the  aide  of  a  mast  on  which 


taf.)    The  middle  part  of  a  thrt^part 

mdu*  of  a  bridle-bit. 
ndaids  or  snpports,  arranged  in  pairs,  of 
«>Bthe  Stanhope  or  copper- plate  priut- 
e  rolling-mill,  and  many  varieties  of 

ea  of  an  embrainre. 

w«  of  a  viae. 

im  ot  a  pillow.block  which  hold  the 

itor-dU  of  a  lock-gate. 
look,  ilfautital.)  A  block,  one  side 
Ibniied  vy  a  cheek-piece  secured  to  au 
(bnns  the  other  aide,  as  in  the  cheek- 
be  and*  of  the  yards  Tor  the  sheets  of 
Of.  See  Boom-ikon. 
lapKi  {Sadditry.)  Straps  passing  down 
tbo  hone'i  head  aod  connected  to  the 

lfllk-eard,pre**ed  into  a  shape  and  ri- 

■  (400  B.  0.)  states  that  the  mode  of 

■  nod  from  milk  was  discovered  hy  thp 
»  T«7  early  date.     There  can  be  little 

t  was  a  common  article  of  food  among 
Mtiona  of  Uz,  Canaan  anil  Ajiia  Minor, 
nong  the  ScythLans.  The  l':f;yptiBn8, 
nenM  herds  of  kine,  goats,  and  sheep, 

oTtnilkiitoured  naturally  or  artiridally, 
len  noad.  Cunla  are  pn'sm^l  to  remove 
lie,  and  then  become  chuese.  The  ri- 
KM  davalopa  ita  flavor,    Virgil  ilescribea 

oommon  food  of  the  Roman  shepherdn. 
ord*  a  difficulty  experienced  in  former 

Iberians  in  the  vicinity  of  Gades  (Ca- 


diz) :  "The  ezcellenee  of  the  pastuisge  it  tueh  that 
the  milk  of  the  cattle  there  led  does  not  ;rldd  any 
whey,  and  they  are  obliged  to  mix  it  with  hrae 
qnantities  of  water  on  account  of  ita  richneos.  ^• 
ter  fifty  days'  naatnring,  it  is  neceaaary  to  bleed  tha 
cows  to  keep  tliem  from  choking.  The  paatQrtge  ii 
dry,  but  it  fattens  wonderfully."    80  it  wonla  ap- 

Cheese  is  mentioned  three  tiuiea  in  tha  Old  Terta- 
ment  Scripturus,  but  each  time  under  a  dilTennt 
Hebrew  name.  It  was  soma  co«wulated  and  hard- 
ened prodnction  of  milk.  BnrckWdt  describee  it. 
OS  coagulated  and  dried  buttemiilk,  ground,  and 
eaten  by  the  Arabs  with  butter. 

Among  a  pastoral  people  great  are  the  uses  of 
milk.  Cheese  fomis  a  staple  article  of  diet  to  mil-, 
lioiis  who  know  but  little  of  sgricultUK-  Jeese  sent' 
ten  cheeses  by  the  baudi  of  David  to  the  captaio  of 
the  thousand  in  which  the  brethren  of  the  latter- 
served  (1  Samuel  zvii.  18) ;  and  "  cheese  of  kiiie" 
were  brou^t  to  David  at  Mahanaiui  (2  Samuel  iviL 
29),  1023  B.  c.  Job  complains,  in  his  anguish,  of 
bia  distemper  ;  "  Hast  thou  not  poured  me  out  like 
milk  and  curdled  me  like  cheeae  r" 

^•sae-ontter.  A  device  for  breaking  the  curd 
into  email  pieces,  that  the  whey  may  mora  iiililj . 

Ch«sa»4ioop.  An  open-ended  oyliuder,  osnally 
of  wood,  in  which  curds  are  preaeed,  to  expel  tha 
wh^  and  acquire  a  form. 

raiaeae-luiUa.  A  large  spatuU,  used  in  dairiea 
to  break  down  the  curd- 

Cheeae-pTaaa.  Hg-  us& 

The    oheese-presB 
{A,  Fig.  1282)  b 


tume<l  by  the 
-snk-hanille    H, 


which  will  make 
the  rack  deacend 
through  a  apace 
equal  to  eight  of 


CHKEHK-JIHEtP. 


Ita  U«tb.  In  tbU  war.  ^'  V^'  ^  "^1  ^  lonn*! 
la  toaeh  Ibr  cheap,  and  to  commcnea  ih*  ptMan  ; 
bnt  wbm  the  puimra  beomoa  coDaMmMe,  tbe 
Mnonil  nrtbvd  «  B<:tiu  n|ian  the  nek  ia  naorlol 
la.  On  tlM  aaia  £.  bnuilFa  the  piaioti  beAvc  Brn- 
tioned,  thpre  ■■  a  6xni  ntcbct-whn-l  Pi  the  lerer 
/,  vhiuh  Mnbrwra  F,  ii  aJau  placed  mi  tbu  uu^  bat 
torn*  fiwljr  nraiid  it.  A  jawl  or  diek,  taming 
a  Mil,  may  lie  made  to  engajte  in  the  oMchta  of  t 
ntebrt'wWI  F.  by  neaaa  nT  thu  mtntimimnt, 
when  /  b  launl  D^  and  the  click  enJHed  in  ^, 
the  axb  JST  a»d  ita  yiniaa  will  be  tammTniand  with 

1   depnanng  /,  any 
ofimaaura   tniuired  ma;  lie  jpnn  ta  the 
The  mrif^t  Ir  majr  ba  M^iciidal  to  con- 
Uliua  tb*  jiriaanre. 
Tha    Prtumalie  Outti-pnm    B,  ihown    in    the 

irve  bet  high,  on 
thr  tnp  of  which  in  a 
metallic  Tmwl  a,  forming 
a  jkxv  for  thr  cnnl.  Thia 
VeaMi  haa  a  lame,  cotm- 
gatrd  bottoBi  corertd  aith 
— -  cloth.  The  bcitton  of 
•i  commnnicatea  bv 
with  a  mwiver  d. 


ODC  end  1/  tb>  mar 

The    wit* 
frame  cuta  the 
iota  amall  blouk^  and 


^"*  "O' 


''  b]F  meana  of  an  air-]>uinp 

t  and  pipe*. 

'       The  curd    bring    aatted 

and  placed  in  a  cloth  in 

■_     ^    —      ---  the  Tn«Fl  a,  the  paiup  ia 

~  I    I  worked  and  the  pn-Mont  of 

^^o^^  A  the  ■Cnicnphen  drives  the 

^^H^BIi'l  whey  down    Ihroiurh    the 

1     ■— J^F   J  cnnf,  and  it  ™1WU  in  the 

I  4,1  mfiTw,  from  vhente  it  is 

1    ^^  J  p-  dlM'liarf^ii,  an  occaaion  ma; 

'iji^  ^^^        raiiuiTT,  liy  nirwia   of   the 

{•iprand  ruiort/.    Theeunl 

(Vuf  rWu-  u   thru  «ubjert«i  to  pna- 

(ure  in  (he  luual  Tnaunrr. 

Another  form  of   jin^  involve*  the  nie  of  the 

lofoclc,  aa  the  Irvemf^  ini-mim  u  the  platen  de- 

ai'iiiiU.     The  vriKiit  in  KUHpcniliHl  b;  a  ehaia  which 

nim  over  the  |iiilley  0[|  tlir  rnil  of  the  long  arm  of 

thr  li>fo:i''*     A   hand   Irvrt  ojirratea  the  acrew  for 

quirk  movemriit*. 

Chaaia  ihalf.  <)">■  ronttnii-tnl  for  holding 
chre-r*  during  the  priH-iiu  of  riju-iiiiig.  Infiriiuity 
han  Im-n  I'leri'isii)  in  mving  the  time  in  turning  the 
chrewn  Kingly  iliiy  l>v  day,  hy  inverting  the  wholi' 
alii'ir  with  ilK  n>ir  of  cliivant. 

Ch«M*-tiu]i'ar.  A  hhrif  rapaMe  of  bring  in- 
vrrtiNl,  «•  iw  tu  turn  over  tin-  i-hr*in>  laiit  ujion  it,  — 
a  daily  lUilv  during  (hr  pngrrn*  uf  the  ripening  of 
th-  ihi-TM'. 

Chaw*  Tat  The  netTMily  for  prraerring  a  rer- 
lain  tiTiirtTalurr  in  rheeM-.vat*  has  givm  ri«  to  nu- 
miTiiiK  •leviimv  ainoilg  whii-h  may  br  citnl  that 
llluHtr.ilnl  at  J  tn  the  aci-uai|>«nyii'ig  rn(.  The  vat 
J  ii  H'nii-rylindrii-Nl  and  iln'iilile-trillnl,  water 
brind  "'iitaiunl  hetw<>rn  the  nhrlK  Under  the  vat 
U  a  ruriiace  B,  fur  bearinx  Ih-'  watrr.  (he  wnoke 
fnun  Mhiehnu-a|>ra  bv  thr  |ii]ir*  C.  The  di-grre  of 
heat  Biliiiitled  t<>  thr  water  ia  legulatnl  hy  a  Hiiding 
dainiHT  7'.  A  coil  nf  dn-ulaiing  pipn  ia  affixeil  to 
the  uii(*r  abell  of  the  vat,  i-onnei'ling  with  the  aater 
aMi-r  at  ornler  and  rnda  of  the  rat,  ihua  e^iialiaing 
the  li<-«t  in  the  water  K\»n:  S|ioutii  are  attai-hed 
for  drawing  u<T  the  wbry,  the  water  rntni  the  water 


fire[ilac«,  in  which 
woud  ia  barned.  la 
tfaii  vat  the  milk  II 
bra(«]  and  coagnlat* 
rd,  and  withoot  n- 
moving  in  broken  Ij 
*  (tick  having  croaa 
airea.  Tha  curd  ia 
then  agun  heated, 
taken  out,  diainrd. 
aal(cd,  iiraaed,  and 
in  forty  daya  ia  moved 
to  the  cheear-lofL 

lu  Fig.  IMS  tha 
pan  ia  hinged  to  the 
vat  and  reata  npon 
pini  within  it ;  the 
contcata  are  warmed  by 
whrj  drawn  off  by  a  ttra 
mit  the  tnclination  of  tlia 


m 


Chak'mak.    (Ktbric)    A ' 
andjcol'l  threail  mixed  wUk  eau- 

Cheml-oal  Ap'pAotoa.  ' 
iniliralea  lilerally  ■■  EgrptiH  ' 
black  Und;  for  Plotarcb  kan 
i-alleil  their  country  Xv*1b. 
Tlie  imirription  on  the  B 

STII.CltAl-ANCC,   HyD(<  la^ 


latna  for  printing  — 
meana  of  elevtro^fa 


ov  an  iron  atyloa  ob  j^i 
of  yellow  cyanide  rfpi 
the  paper  strip,  iuat  bcft 
ing-nrnlle^  ia  1 

malring  ina -^      — 


apace,  and  diacharKiBg  the  cunl.     Ta  aid  in  Uua,  [  pampcd 


iteeping  gooda  ia  a 
audaiSi 


CIIKMIN  DES  RONDI-X 
r\4  law 
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CHESS. 


Ill  ('aiitrr'»  iiiarhinr  tli«*  fcilk  in  coiitini*il  )irtu««a. 
two  ftti«iiilis  whith  an*  twintfii  tii({rthfr  in  tlir  ai*t 
uf  iiiaiiufai'tun*,  and  a  ruUton*  kiufr  iu  \vt  down  m 
may  In*  tr(|uinnl,  to  rut  the  yiW,  or  Mik,  witmti^l,  or 
othrr  mate-rial  which  funim  thr  uniatm-iital  Mirfaci 
of  th«-  rhfiiille  ;  or,  by  holtltiif(  tlic  kiiilr  alutt,  to 
Iravr  the  |>ile  uunit,  to  vary  thr  rtft-i  t. 

Chcp.  A  |>it^.1'  of  tiiiihrr  f<iruiiiig  thr  «#/r  of  a 
ium-irrfM  plotr. 

Chn'tJ.  A  apherii-al  hur.  I'siil  ni]Mt  iaily  in 
rvaiiiiiijf  <iut  tht*  raviticn  of  bullet -luuMa.     S-r  Hi'K. 

Ctiar'rj-«toii'er.  A  duiiM-iitit'  iiii|ilriiirtit  whi«*b 
works  by  introducing  a  fuikt-tl  |irvii^.  whirh  pualirt 
thr  c berry -iitone  out  of  thr  pulp.  In  Fig.  rjU7,  th« 
cherrica  fall  from  the  hop|wr  B,  and  are  tbcDue  imabed 

f1i.W;. 


•rtion  i*  rnnii»l*-ti-     Thu  ]»r»''fd»**  th»*  m^Hrin*j  whirb 
•rtii  fr*^  thi-  •  h'iiMri"        S-r  fii'i  K1N<1    KlKK. 

ClM«0in' d«S  Rond^ft.  {F*trttfiritt%nn.)  A  lN*am 
•f  thr  fui»t  of  tb«-  rxti  riur  iilo|w.  M>niftiiiif»  inankf^l. 

fTia  mlfi^*  1.  iJ/iftmrv. )  A  wall  thiit  hnt>^ 
thr  iwv  of  a  l«iik.     A  hr^nUW'iU. 

^  A  Krrnch  nanii'  f«>r  an  uiidfri^amfnt  ;  from 
tbr  S|iatii«h  trtmiMi,  a  »birt  ;  thi«  frtttii  the  Arabi*' 
i«i«ic.  will-  li  i«  fnrtii  the  Sans*  nt  i«-A<iu;n«i.  liiim 
The  itartiKii*.  it«  naiiii*,  and  \\\*'  lottun  fruni  whi'h 
It  !•  ni'w  iii-wlr.  wrrv  intnuliictil  iiitti  Kiirii|>e  by  thr 
S*Mni«h  >ira<'rnv 

'  GhMB'UtypC.  (A*ii7mriM</  )  A  ■Miinrwb.it  i;*<ii- 
rf«l  trrTii  «hi<  h  ifi«  lu<b-%  a  iiuniUr  uf  ivlirf  |rii-  i-^m-^ 
br  wbi«'h  a  drawin}?  or  itii|in*%Kion  Irmii  itn  t-ii4;ra\*-d 
|datr  1%  otitatnevl  in  rrh*-!.  m>  «^  t4»  !■'  printt-il  <>ii 
aft  onlinarr  fmntinic-pr^^i. 

I  'tvi-r  a  />ii  pijtr  witti  ij^-fi'i'i,  An<l  •-!•  h  th*-  •!• - 
Hlfn  .  Ut*'  III  in  ;  rrni«>%-i*  tb**  ^r>i-iii.|  ,  ti!!  ihr  liiii-« 
With  fu*i'*.»'  tif  tdil,  Aii'l  *«  r,i|«'  tl'iAh  !•!  '.\,'   /irif  Hiir 

C»V  lb!'-     tbr     pUti-     Mltb    ll-|lltloi*|«.      »!l|i-b     Hli! 

rat  a«*v  tbr  /iri<   «»•!  b*avf  lb*-  lutibb   iiH-tal  h<ili«-|it 
V»  *»  |-Mr.?r  1  (p>ui  by  tbr  nriluur)   pii-** 

Cb#*aill«'.  \  rifinil  Ubrir  or  tMiniiunt;.  inndr 
by  -^Tt.Uug  with  two  or  more  <rt«  of  w.irfM,  titbt  r  by 
««««i'iX  or  t«i«tin|r.  a  fiiir  tdllti;;  or  wift.  m)ii<  b  i% 
alk««»«l  to  pmjf  I  lH-\on<l  the  warp*.  Tbi%  lilliii;;  t^ 
rat  at  It*  o.itrr  r>lh;*-«.  an-l  tbr  f^bii--  i«  i}|i-ii  twi^tiil. 
MMinnnj;  •  <  vbn<lri  al  «b4|ir  «iib  wt-ft  projf.  lui^ 
f»iialh  ffiezi  tbr  •t-ritr^l  )ii>r  of  H.iriM 

Ch*-illU*'     Cai'p^t.       Tb  •  •  )l*-nilir   iitlfirt    in  Mift 

••ii  Uaut:f  •!.  bill  •••«tlr.  Ill  liukiiiK  it.  tl.**  warp 
tkf«««lt  arr  •*r«^«  hrtl  out  horixontalU,  -^o  in  a  •f»in- 
Mott  UnNM.  and  the  mrii  i%  thrown  in  b\  a  •«biitt|r  ; 
Wat  tJlit  weft  roQftiatA  «>f  •  b<-niUr.  in<»tr.|it  of  tin  rv 
jam,  ao<l  when  the  v»«ii\in;;  i«  loinplrtt^l.  tbr  Ioom*. 
~  thrra^lt  iif  tbr  <  hrnillr  are  i  fHiiU-<l  up  and 
r  to  a|4«-ar  at  tbr  hiirf^i*-,  wb«ir  lliry  tti*-  riit 
•hearr-l  to  a  «tatr  of  %rlvrtv  Mifin*  <!«  Tb«-  |Mt- 
ia  dvH  in  tlir  fhmilb-  itwlf.  n<'tliiiiK'  jpi-.iritit; 
tor  aafffafv  uf  tk»e  i«r)«t  r&i  r|it  tbi-  rtid^  of  thv 
Ilr  fnnj^ 

OfcS  lrtH»*  W  fthinn'  In  onr  f<»inl  **(  Frrn<h 
■V'hiaa.  thr  niatrnal  u  toiiHtaritIv  ri{b\>d  iifioii 
ilarftf.  an  thai  thr  artii  Ir  lu  tin-  tirnt  in«taii-  ••  pir^nN 
of  rloir  Unpa«  wbn  h  imut  !■•  >  ut,  ti*  i;ivr  it 
mh  llaftau'a  niai  biiir,  inttuiiti  lu  1561.  prv* 
IB  this  way  24  )aiiU  prr  nunutr. 


in  »  K*nR  ^^y  <^  plunger  pri>vided  with  m  •rrim  of 
f^i  r*  r,  Miianitnf  by  plati-a  and  at-ling  upon  th« 
i  bi-rrii-H  inilividnaily.  Vm*-)*  ntone  ia  drtainrfl  bv  % 
I  nil  iftinii  platr  n,  wb«Mr  niiiglr  |mat  trevrnwA  a  MOt 
III  tbr  aiiiinliir  fair  of  the  plunger,  whirh  ez|irU  th« 
tb<»b\  iMirtitiii. 

In  Fig  I'J'iS  thr  fberrira  pau  fn>m  the  hopprr  0 
ib»uii  ini'liiit-d  ibtitrA  to  tbr  i-dvitirfi,  «here  they  are 
•  oiiMi  uiivi-ly  o|rniti*il  u|Min  b\  ibri|r«M*fniliiig  forked 
plungrin  I,  which  puidi  thr  fetunr^  through  tlM  elat- 

riff  lam 


tir  diaphratrni*  g  and  return  with  the  im failed  fmi^ 
abi'h  in  fttnp|«*«l  from  thrm  by  plate  //,  and  falli 
into  an  iih  hiird  ili*!  harglng-tmngh  O.  A  B  \^  tho 
I  Uinp  b\  will*  h  the  rherr>*«tonrr  ia  atta<  bed  to  tiw 

ta'''i-   M-4f. 

Cbaas  1  A  Uiarilipimr  «hi<-b  originated  at  «l 
rally  "l^tr  in  India  The  (ktitumnift,  or  primrral 
Indian  gitiitr,  wa*  pla\rd  bv  four  |mtm>ii^  and  tho 
pirrr  to  W  1110% "I  wa»  iiflii  atri|  >iy  throwing  dhae. 


\ 


CHESSEL.  5 

Th^  tru  the  gNite  down  to  the  lixth  century  a.  d. 
From  thi!ai«  to  the  Bixteenth  ceutury  the  mediieval 
guna  (the  Shfttra)\j)  wan  prautiued.  In  this  two  per- 
tOQ*  only  jilsyed,  and  the  element  o{  uhuice  wu 
diwardeil. 

Modern  chess  extends  from  Ihe  sixteenth  century 
to  the  present  time,  the  chaiij^e  Crutii  Ilie  medinT&l 
oonsiitiiig  in  the  invresse  of  thi<  iiower  of  biihupa 
uiil  iiueen,  and  thu  intruduotion  ol  castling. 

The  KtnpcrorAkbar(1543-ieOM.  Bumampd  Jalal- 
ad-din,  "  The  Glory  of  the  Fuitli,"  hud  »  ehesa  court 
fn  his  jmhiiHt  at  Futtehpore,  nineteen  uiilen  I'roni  Agra 
on  the  G.tiigeg.  He  wax  the  ftntatest  anil  the  wueat 
or  the  inonarchs  ot  Hinilostan,  anil,  like  Alfred  of 
the  Wi^t  Saxons,  aeema  to  have  been  an  venatile  as 
he  was  grand.  On  the  taiselated  pavriiient  of  one 
or  the  court- yards  uf  thU  g|ilviidiil  [uiliu^e,  the  prince 
Mt  his  liattle  in  array,  with  tlie  miiiiic  kin)^  queens, 
prieats,  and  nien-at-arnu  ;  liLi  vizier  and  he  mar- 
siialinj;  t!ie  Tor'es,  and  orUerinj^  the  movenof  the  U»- 
Willi  pretty  Birl*  for  [mn-ns,  and  beanl- 


CHtLIAN  MILL. 


hltZ 


T  enjoying  himself  as  any 
one  cat!  who  has  all  he  wants. 

2.  A  flooring  bo.ird  of  a  military  bridge.  The 
AetiKit  lie  n|ion  the  balUt,  which  are  longitndinal 
timhera  resting  upon  thr  IkUaiaj:  or  puiUona.     C'lita- 

Chsa'BOl.  The  pprforateii  wooilen  mold  or  vat 
in  whiL-li  clieesii  in  pn'sBi'rl.      C'/i£»u.     Hee  Cmf.sh. 

Cliaw-trae.  (.Vnuftcn/. )  A  pi<^v  of  oak 
liutrni'd  on  tht<  topsidit  of  the  vesitpl,  for  securing 
tlie  muiii.tack  to,  or  hauling  home  the  clue  of  the 

Cheat-belloirB,    The  piston  bellows. 

Gb«Bt-look.  A  mortiwi  lock,  insertiHl  vcrtieallv 
into  the  Ixxly  uf  a  i^hcst  or  Ixix,  the  plati-,  wliicn 
free|UBiitly  has  two  staples,  Iwing  lc;t  into  the  ander 
aides  of  the  lid.     The  bolt  has  a  horizontal  move- 

ChMt-rope.    (yautical.)     Along  hoat-rope,  or 

ChoBt-aair.  A  species  of  hanJ-savr  without  a 
back. 

Cbe-Tal'-de-^fao.  A  bar  traversed  by  rows 
of  pointed  stakes,  and  used  to  hurricade  an  aiipmnch 
or  close  a  bruach.  Calleil  a  Frifilattd  hone  liRcause 
first  ilaml  at  tliu  sipge  of  Groningen,  in  that  prov- 

^«-Tal'-g1aa*.    A  Inoking-^lii.'u  of  such  size 
and  .10  inoimlcd  a-s  to  i-xliihit  the  full  figure. 
Cbav'«l-U.     Leather  of  kid-skin. 
Che-Tilla'.    The    peg    of   a   violin    or   nmilar 


Ch«T-t«tto'.  {Ordnana.)  A  machine  for  rail- 
ing heuvy  guns  on  to  their  cBrringeN, 

Cb«T'roa.  1.  A  bent  Imr,  rafter-shaped,  in 
heraldry,  and  the  form  adopted  for  a  distinguishing 


om<-ei 


2.  \  zi>!zag  molding. 

Chi-a'ro-os-oii'raL  I.  A  drawing  made  in  two 
eolors.  bl.ick  and  white, 

2.  (PHiUiiyj.}  \  system  of  printing  by  suc- 
cessive blocks  of  wiMxl  which  carry  respectively  the 
outline!!,  lighter  and  ilarker  shades,  etc.  Practiced 
in  Germany  and  Italy  in  the  fifteenth  and  sixteenth 
centuries- 

3.  A  term  usei)  by  artists  to  describe  the  effect  of 
light  and  i.h)idL-  in  a  picture. 

Cblok'sQ-ooop.  A  house  or  inclosiire  for  fowls, 
of  more  or  lesM  pretensions.  In  the  example  the 
coop  is  [>rovided  with  ■  nwtallic  open-work  end- 
[nece,   provided   with  sliding  doora  connected  to- 


gether so  as  to  be 
opened  simultaiie- 
oosly.  The  brood* 
are  protected  by 
closingchesesliding- 

CUck'an-nlB'- 
Ini  Appa-n'tna. 

An  incuicuor  (which 
•ee). 


children's  uses, 
being  drawn  or 
pushed    by   an   at- 


Cbll'l-an  Mill  From  time  inmeinorial  the  or^^ 
of  Mexico,  Central  America,  and  Peru  hare  Uw^  o 
worked,  and  the  processes  jet  nurd  in  some  of  ttr^* 
more  remote  districts  are  rude  and  waatrful  or  t:^^- 
cceding  alow.  Tlie  Chiliiu  mill  and  airasln  i.  M  ** 
Bpeciniens  of  the  latter.  A  in  the  aei-oni|aiflyii^^^ 
cut  shoH-H  the  Bilnptation  of  water-pnwi-r  as  a  iiw<c==^ 
for  the  primitive  mill  of  Central  America,  the  a^^V- 


tH  ItiO. 


tangements  being  of 


and  rait« 
_    ..  form  of  the  sani 

The  moilem  form  of  the  Chilian  mill 
cation  tn  the  grinding  of  oleaginooa  aeeiti 
nels  and  fniils.  is  shown  in  Fig.  1S71. 

F^ch  stone  has  a  rolatian  on  it«  ' 
A',  and  also  a  rotation  around  th»  at 
axis  A.     The  latter  ia  driren  bj  the 


(MILL 


S37 


CHIHR. 


brrri   r.i^-ahrrl       A   •-•-ilaiii   Utitaili-  of  nxiliini  i*  i<RiI<in)[a(iiiD  dT  tbr  miliiiK  I'mTn.      Thr  ritirinr 

mllunnl  (••  llir  ■tun--  ini  tliiir  liiin/oTiul  ii\i>,  aii-l  iii  llip  loriiirr  itim-liini  )!>«"'  f^'Hf^  i"m  tli'  haul- 

Ihta  |«vr«  ilinm){li  ah  »Tj|  aiiftun-  iti  \hr  niuft  .1,  hrw  uf  banlriui]  atnl  :  llirrilri'mr  ill  Ihr  ilirn-linn 

■•a*  l»a  lint  lli>-  thaft  l»  h~-  ami  rail  >•-■  oriliDK  lii  iil  ■iilliii-»  iv  iilitaiiinl   liy  ]>r><tun[(inK  thr   hrmi,  al>- 

Ih'  -luantit  r  »f  nwirtMl  iiihIt  (l>r  •tunn  ;  tin-  Ut-.  »rrai-liii)[  tlir  [■arUm  fTiiu  (li'  ■■wrt-iri>ii,  rT<lii<in)i  it  le 

•(  tbr  tiiatrrul  ■il)i..ut  -Uvimiii-      TW  ).«l-.t i.  Tlu-'i-)iitlnl  <BM-iniii  |il<.» ■.han-  hai  a  banl  iiiidrr- 

M)itiur(ri|   oil    ■    ri'iiiilal it    nUMiiiry,   ami    liu  Mirlu-r.  ait'l  (W  t<'Ii  orari  a»a)',  Iravinx  ■  imnjani- 

rmiml  luii-'r  *»•!  'nit'r  l»r<I<'r>  T»  k-*-)'  lli>-   iii^lrrMl  livi'ly  tliin  nip-  i-l  haiilrinnl  nii'Ul.     Tlii*  mriulil** 

1f<m  talliiii:->fl''     Tlir  i;rjiiu  i*  >••!]■>  !■■■]  ii.  ilu'  f»0,.  tli'-  iiiiiinil  |in>vi>iiiii  lu  tlir  tn-ili  of  n■l•l■il^  b|uir- 

tt-U-u  -4  il'-  '-'•'tXMl   |...i,  >.ii"   ~rj[ii-i    k'*II"-n"K    ill  lulvin.T  ..((hr  HJltrr|»niniri>l  llirlu»tli,ktr|>ii.f 

ifar  uiaino' IT"'"   ■!<■'  "OlliKii;  |urt-  iin-l   [iW  itiu   it     ■  •.Iihiii  iilji^r 

IB  the   iratk   '-r  iitii'  itiitir   >tlii:>'   llir   ..ihcr   H'laj-'t         <'lii[lnl  i-utiiieiiatr  umI  fiiraxlr>li>ix<^  irnn  Hlm-I. 

dr».  it   ..  M  t.,  I'  .rii-lt'^l   l>v  III-  olIiT  .1 '.    li.iU,  tollt  )i.r  inHi-mllinR  nulls  |il<»'*han«,  ap<l 

Tlir  •f'lin  *rv  |'1a>.>l  at  'lim-fiit  .louif-n  Imm  Th-     iiii'hMxHnK  Klaini-lirtbk  lii-avr  luimtiii-rs  aixl  ati- 
■mi  ai  •li<fl^>>  ■>  tu  Ki'"   tlirii,   a   oil^r   tn.'k  «r    viN  inr  «•■■»■  kiiiiK  u(  aoik,  »•!  in  Riantr  lAhrt  ta- 
>  tv.i  thiTda  vTiUsiillL     •Uli<— 

I  ChUl-burd  an-ln^  A  khhIp  of  tmit'Tinii  atnl- 
I  ruttiiiK  iii-tniniriit.,  |.v  rinOKiiifi  tlw  rnMiut  lurlal 
'  -     a  l-la.!  -il  n<\i\  air 

I.    A  niimliT  of  Mil  ntliinnl   la  M«h 
'  A  pfiil   <.:m»M»    oT 
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diacourae  beautiful  music.  Attached  to  the  carillon, 
and  inde|>en<ient  of  the  key-lioai-d,  in  a  clock,  which, 
by  delicate  machinery,  is  miule  to  ))lay  any  arranged 
tune  on  the  bells  by  means  of  123  haniniers  adjusted 
on  the  outside  of  the  U^lls.  The  clock  also  strikes 
the  hours,  half-hours,  and  quarters. 

Ap|Kiratus  for  ringing  chimes  is  said  to  have  been 
first  made  at  A  lost,  in  the  Netherlands,  in  I4ti7. 
Schei)|>en  of  Ijouvain  is  celebrated  as  a  chime-player, 
and  |)erform(Ml  violin  music.  Potthetf,  the  chime- 
player  of  Amsterdam,  100  years  since,  played  piano- 
forte music  with  facility.  Each  key  required  a 
fon^e  equal  to  two  pounds'  weight. 

Chimes  on  a  small  scale,  i-ather  as  toys  and 
•cientiHc  instruments,  have  lieen  rung  by  electricity ; 
a  clapiier  or  susiiended  ball  being  made  to  rotate 
around  a  centnil  axLs,  striking  in  succession  the 
bells  which  are  arranged  in  a  circle  beneath. 

2.  An  arrans^meut  of  bt^lls  and  strikers  in  an 
organ  or  musical  box,  0|>erated  in  harmony  with  the 
reeds,  pi|H;s,  or  tongue^),  as  the  case  may  be. 

3.  (Coopering.)  The  rim  of  a  cask  or  tub,  formed 
by  the  ends  of  the  staves,  which  project  Utyond  the 
head. 

Chime-bar'reL  {Florologi/.)  A  prolongation 
of  the  nm  of  a  striking- wh(*el,  which  is  furnishtHi  with 
pins,  like  the  barrel  of  a  musical  box,  the  pin  lift- 
ing the  tails  of  the  hammers,  which  are  set  on  one 
axis  and  strike  their  respective  bells  when  set  in 
motion. 

Chlm'mins.  (Afetallurg>f.)  The  operation  of 
agitating  ore  in  a  keew:  or  tub,  by  mains  of  a  stir- 
rer, the  ke€ve  being  inclineil  at  an  angh;  of  45^  The 
ore  and  water  being  placed  in  the  tub,  the  whole 
mass  is  violently  stirred  until  it  all  partakes  of  the 
gyration,  when  the  stirring  is  stopped  and  the  heavi- 
er |iarticl&s  first  reach  the  bottom.  The  different 
strata  of  parti(*les  are  then  sorted  according  to  equality. 
See  Krrvk. 

Chlm'aey.  The  open  hole  for  the  emission  of 
smoke  is  refern'd  to  in  Herodotus,  VIII.  137:  — 
**  Now  it  happened  that  the  sun  was  shining  down 
the  chimney  into  the  room  where  they  were ; . .  .  .  th3 
boy  who  had  a  knife  in  his  hand  mide  a  mark  with 
it  round  the  sunshine  on  the  floor  of  the  room." 

The  passages  from  the  Greek  authors,  which  have 
been  cited  as  showing  the  usi;  of  chimneys,  do  not 
prove  their  existen«'e,  but  generally  refer  to  a  mere 
opening  at  which  the  smoke  es(;ai)Gd. 

Hen*,  however,  is  one  fair  notice  of  a  chimney  :  — 

"  B  Don^t  cut  me,  cut  the  meat,  — 

Boys,  brinjc  the  kid. 

A-  It  there  a  kitcheo  near? 

B.  There  U 

A  An 'I  hafl  it  got  a  chimney  too  ? 

For  thlji  you  do  not  my. 

B  I»  ha<  ft  chimney. 

A    But  if  it  iimoke^.  It  will  bt>  worm  than  none 

B.  The  man  will  kill  me  with  hio  cndle^e  qucHtlonn  ^* 

From  "  The  Womni  Hlttinff  up  all  Night,*^ 
a  play  by  Aluj-.  ;  quf»Uil  by  ath '.NiEU* 
in  the  **  Ddpno-ophintM,'*  a   d.  220. 

One  mode  of  warming  is  n«>tii«'d  by  S<*n<MM  and 
Pliny,  and  consisted  in  an  anangenient  of  pijws 
to  convey  hot  air  from  an  undergrouml  ajiartnient 
into  which  red-hot  coals  were  <K'casionally  thrown. 
The  intention  was  to  avoid  the  smoke  incident  to  the 
burning  of  the  fuel  before  it  attaint-^l  the  red-hot 
condition.  In  the  greater  numWr  of  houstts  the  fuel 
was  Uimt  in  the  nwm  and  the  smoke  esca|M.'d  as  it 
could, at  the  nearest  door,  window,  or  an  o{N*ning  in 
the  roi)f.  In  the  hot-air  arrangement  desirriU-d,  the 
caloric  current  was  conveyeil  by  pi|)e:i  to  the  nM>m, 
ami  discharged  at  a  mouth  which  was  often  orna- 
mented witli  a  dol4)hiu's  or  a  lion's  head,  according 


at 


to  fancy,  and  which  could  lie  opened  or  ihuK^ 
plejisure. 

The  Emperor  Julian,  when  at  Paria,  coropl 
of  the  rigor  of  the  climate  and  the  ineflicient  m 
i  f<»r  mitigating  it,  even  in  the  beat  afjartiuents. 
I  disliked  the  braziers,  and  it  would  tii*em  that  no 
I  rangi^ments,  such  as  de«cril)ed  by  Seneca,  and  9%ng. 
g«*ste(l  by  the  hyiKxraust  of  the  baths,  was  at  hAabJ 
Sec  Hypocaust  ;  Hkatino  ArpAKATi'H. 

Vitruvius  does  not  mention  chimneys.  WinckeJ- 
mann  states  that  no  traces  of  them  are  found  in  lirr- 
culaneum,  where  the  iieople  warmed  themsrlvet  {.y 
fires  in  braziers  placed  on  the  floor  of  the  a|ttrtntriit, 
as  did  Alexander  the  Great  — acconling  to  Plutsn b. 

In  Pom|)eii,  chimneva  are  seen  in  connection  vitt:* 
iMith- rooms  and  bake-housea,   but  none  in  pri\iit 
dwellings. 

Palladio  only  mentions  two  chimneyt,  which  .stt 
in  the  middle  of  the  rooms,  and  consisted  of  colunii:ii 
sup{X)rting    an.-hitraves   whereon    were    placed  th* 
pyi-HinidK  or  funnels  through  which  the  siiiok**  «< 
conveyed.     Scamozzi   mentions   only    three   in   Lis* 
time,  placed  similarlv. 

We  leani  from  F^Ietcher — "Notes  from  Nine-  — 
veh"  —  that  the  houaea  in  Mosul,  on  the  Tigris,  are  -^^ 
not  always  pn>vided  with  chimneya,  although  thi*  "^^ 
weather  is  oct'asionally  very  severe.  They  nsf  a  .^m 
round  brazen  vessel,  with  two  rings  attacheti  to  the 
sides,  by  which  it  is  conveyed  from  one  room  u 

another.     Mosul  is  termed  by  travelers  the  •*  M^A 

em  Nineveh,"  and  the  apartnienta  of  the  old  palati      _■ 
which  once  stood  in  the  vicinity  were  no  doubt  ^inl — 
ilarly  heated,     llosea  xiii.  8,  speaks  of  the  ^nl•lk( 
escaping  from  the  chimney  (a  hole  in  the  roof),  an< 
nmkes  it  an  emblem  of  instability. 

Tlieni  ar«  no  chimneys  or  fireplaces  in  the  bou? 
of  the  Ja)iancse.     In  the  center  of  the  comnMin  »it 
ting-room  there  is  a  square  hole  lined  with  tiles  dDf 
filled  with  sand,  in  which  a  charcoal  fire  is  kf|i»c 
burning,  and  a  teakettle  is  supported  above  by  ^ 
tri})od.     A  suiH'rior  class  of  houses  are  warmed  b;^ 
bra/iers  plai'eil  on  lacquered  stands.   Holes  in  the  ruo/* 
and  walls  allow  the  smoke  to  esca]ie.     Wood,  in  its 
natural  state,  is  but  little  used  as  fuel. 

Travelers  tell  us  that  even  now  in  Rome,  nhicb 
has  a  humid  and  raw  atmosphere  at  times,  the  mode 
of  warming  is  by  chafing  nans  and  portable  chan.-oal 
fumat  t%  rather  than  by  tiie  generous  tire  of  a  grate 
or  furnace. 

Down  to  the  thirteenth  century,  the  people  seem 
to  have  l)een  generally  destitute  of  chimneys.  In 
the  Middle  Ages  people  made  firm  in  their  house  in 
a  liole  or  pit  in  the  center  of  the  floor,  nnder  in 
opening  formed  in  the  roof;  and  when  the  famil? 
laid  down  for  the  night,  —  for  it  can  hanlly  be  nid 
tliey  went  to  bed^  —  the  hole  was  closed  by  a  eotrr 
of  woo<l.  The  laws  of  the  feudal  ages  {courre-fnt  of 
the  Fi*ench  ;  curfew-bell  of  the  Knglish),  onlrrni  that 
such  fires  should  Iw  extinguished  at  a  certain  time 
in  the  evening.  William  I.  introduced  this  law  into 
England  in  10($8,  and  fixed  the  ianiiegium  at  sevai 
in  tht>  evening.  The  law  was  abouahed  by  Henij  I. 
in  1100. 

The  curfew-bell  also  answered  ts  a  Tcspci^beD, 
calling  the  |)eople  to  prayers.  Pope  John  XXUI. 
ordered  thnH>  Air.-A/aruiM  to  he  repeated  at  tbt 
hearing  of  the  ignitegium.  Pope  Calixtos  111. 
ordered  the  Wll  to  be  rung  at  noon  alao^  to  drift 
away  a  drea4lful  comet  and  the  Turks.  In  doe  tine 
the  comet  left,  by  which  the  faith  of  tlie  pM^ 
in  Udls  was  much  strengthened,  no  donbl.  lat 
Turks,  under  Mahomet  II.,  who  liad  eapUuvd  Coa- 
stantinople  a  few  years  previously,  wen^  howttifi 
long  the  bane  of  that  comer  of  Enrops,  and  an  jit 
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W«  dud  dUtinct  Doticrs  uf  chimnt* /»  alwut  the  i 
iddlc  uf  Ihm  lourtrvuih  i*riitury,  nt  Wnicr,  Klur- 
ier«  ADcl  I'mIua.  i 

Fr«ni««cu  (Ic  Camro,  lont  uf    YVliia,   rainr    to  ' 
in  IS^v  Aud  titHjuig  no  chiniui'Vft  iu  tin*  inn  ■ 
vbptr    b«   loilflnl,    lH-caii*r   at    iImI    tini**    tin*    Ha-t 
kiBdM  ID  a  QoW  ia   tlir   Mii<l(il«  of  tlie  tluor,  hr 
CBiianl  l«o  chimnryai,   likn  thonr  «ihii-li  h«tl  htrii 
Ionic  nwi  tn  I'AiiuA.  to  In*  (*on»tnii  t«*«l  an  J  im-hitl  ' 
bv  iDaBuh«  ah'l  (-ariK'ntrni  whom  hv  ha*!    brought 
ftlonK    with   him.      Ovrr    thr-jir    chiinnryfi,  tlif   nint  , 
«Trr  vra  in  K<Mnr,  hr  artixnl  hit  anns  which  writ: 
pnaininic  in  th**  linir  of  Uataro  ^thr  uamtor),  who 
dM^  oC  the  pU^ir  in  1 4(0.  t 

AMMmK  the  rarh'iit  Kn;:lt«h  «-hiinnt*ys  of  which  , 
V*  kftv*  ftBT  know  h'vlfC**  >>  that  of  the  Ur|{e  hn*-  j 
iMMth  ia  the  givst  Kuanl-rooni  of  (V>iiiaburou|{h  ' 
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OiMMv  la  /V«itViWi>«f  4  CauU. 


■■tr-l  in  iir  ij»-.ir  lh»*  Aiii:li»-Sjix(>n   prrii^l 
»t#l  i«  Biiiiikirt*-!!   hv  a  wi.l-   an  h.  with    l»o 
aU«nra  ruiiiiiiiK  unthr   it  ;  Xhr   Unk   of  thf 
AmUre,    whrfp  It  j'tiii^    III-    h«Arrh,   it   in   a   lin>* 
wUk  tb«  wail*  f*f  ihr  nmtii,  .Hi  1  !)>••  ri-i'i'H.t  !it  the  | 
MHitH   u   fftnuni    iir    thi*    i*4  L    of    tht>     lir«-|ila«-4*  | 
_  outaanjt.  a»  it   nvt   luU*  lU*-  thii'kni'M  nf  ' 
vaJl,  satii  It  nvf  hrn  a  Itnifihuh-  nn  tin*  iHititiiif, 
tbe  aimoke  filnU  an  ml.      Thf  I'lit   shuw*  an 
•Aii  a  iPCtiofi  «if  lhi«  hn  pU'-t'.  in  Mhii'h  A  ■ 
ii  Ike  Aoor  of  tlM  r^nu,  £  thr  niitiitil.  anil  C  tlir  i 

ia  a«Kcr  raetka  rrr«'tr«l  ebuut  tin-  aajor  |M>ni>il.  j 
Ae  hawth  vaa  fnrmed  in  tlw  thi<-kni'^  of  thr  w.ill, 
aad  IW  coatoni  f^oke-tuanrl  ru'lnt  in  a  hMii»-hoU*,  1 
m  at  Coaieboroofffa  Caatlr  1 

rail  HoaaSp  in  Norfolk,  KukUu*!,  i«  of  thr  : 


An|(lo« Norman  |irri(hi.  Ua,'*  rvri'MM^l  hrartha  and 
Hur«  riaiux  from  thnn,  rarriiil  ui»  in  thf  r xtfmal 
autl  internal  walla.  It  waa  huilt  in  the  twflflh 
century.  Koi'heater,  Kenilworth,  aii«l  Coiiwav  <*aii. 
tleft,  (ireat  Uritain.  kIiow  rhiuiiieja  hiinilar  to  tliut  iu 
Coni*U>roiiKh  r^tlt*. 

A  chiinnrv  in  liolton  Caatle,  erei'ted  in  the  reii^n 
of  Kii*hanl  il..  i:t77-  139i«,  hai>  a  chimney  thuM  Je- 
M-rilieil  hy  l^elaiitl  :    - 

"One  thynp*  I  murhe  notyd  in  the  hawleof  Rol- 
lon,  hnii'heti  or  kyiige  Kichani  the  :2  «lve«l,  how 
chinienrvs  Wf rr  convfy«il  hy  tunneU  inaje  on  tlie 
nvdn  of  the  wall.t  lirtwyzt  the  liichta  in  the  hawle, 
and  hy  thin  nieaiu,  and  by  no  rovrn,  ia  the  »inok« 
of  the  hart  hi;  iu  the  hawle  wontler  «traii|{«*ly  con- 

In  the  old  palace  at  Caen,  which  waa  inhabitM 
hv  the  ron«|Ufn»r  while  he  waa  Duke  of  Nonmaidy, 
tfie  Kn*at  giianlH-hainlM-r  containa  two  aiiacioua  rr- 
crMwti  hre-hrartha  in  the  north  wall,  btill  in  good 
|>reiifrvatii>ii,  frmn  which  the  Miioke  waa  carried 
away  in  thf  ikaiin*  man  tier  aa  in  the  alio%'e  «xam|»le«. 

The  <i]ieninK  into  the  niom  in  \\\^  Jtrtplaa. 

The  tliior  uliikr  irrplnee  in  the  krartk. 

The  )«ivfd  |iortion  in  front  of  the  hearth  ia  the 
dah. 

At  the  hack  of  the  firv|»U^  i*  the  _^r#'-/irKJl-. 

The  lUnii;^  s\f\f\  o|  \\\%-  tirf|ilace  are  the  a>rinQ». 

Thf  vi-rtic^l  »idr«  of  thf  M|ifninK.  a  |«rt  oi  the 
wall  I  if  thf  a|iAitnifiit,  an-  the^arii/«. 

The  r/iiifi'trti-f*ir,f  in  the  oniaiiifiital  dmudng 
anmnii  thf  j  imKM  i%i|i|  mnnifl. 

The  fnt.tl<Uturr  rehtinf(  on  the  latter  ia  the  mnninL 

Thf  uniHUt-»hfl/,  or  manUl-yurf  xrsX»  then*U|iOn. 

The  whtilr  htillow  fi|iace  from  the  tin*|ilai*e  to  the 
top  itf  the  wall  iji  the/M/iar/,  »r  chitunf^-KiMtii. 

The  cuntnuting  |>ortion  of  the  funnel  it  the  faiK* 

The  nnrrowe^t  |«rt  ia  the  thront.  The  throat  it 
cIoMeit  ^at  ti'iHii)  hy  a  (lumper. 

AUi\f  thi«  lA  the^iM. 

The  wall  aUiVe  the  mantel  ajFain«t  the  flue  it  the 
brf'tjU. 

The  chininry  nUive  thr  rtntf  ti  thr  a^i/7. 

This  in  KngUiid,  i/*  usually  kuritiiMinteii  hy  a 
eJi».iin€ij-pitl.  And  that  frvijuf  iitly  hy  a  A<«m/,  foae, 
nr  ri'trl. 

A  •  lii»t«T  of  rhiiiiii»*v<  i«  a  ^'tri. 

A  -At  nitrif-frnmirii  i  !.n«^  the  tirep'.vr  m  «iinimer. 

A  f.fmr-tuHttr '  i«  4  f«l«*e  cliiiiiiiry  |'iar«-il  on  a  houee 
aA  an  iiin.iUH'nt  ^r  to  )«lani'e  thine* 

Ku  \'^'i^  ill:t<i:nitea  the  vari<Mi«  |»«r'ji  of  a  fire* 
pUi  f  Hn<l  I  himury. 

II.  wall.  1^  117^ 

A,  Imii  k. 

r,  hreant 

ii,  Ibif 

r,  hrarth. 

/.  *:ah 

•/,  ll'iiir. 

A,  niilrred  hnnler. 

I,  hn«-k -trimmer. 

J,   <irllini* 
i,  JiH^t* 

/.  iimnt'-l  Oielf. 

in,  rr%t-Al  iir  coTinK. 

N.    tllpilt 

o,  tiiantrj. 

p,  J4nih 

f,  plinth. 

r,  driiltfinfc. 

The  chimney  at  th#  Port  Dundee  Works  f*hw- 
|{ow.  ia  the  talleet  chimney  and  one  of  the  hlKfticat 
masonry  ttni>-turva  in  exutrni-e       In  Kurope  theia 
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are  only  two  church  BtH'plfB,  thoxe  of  thn  Stnuhurg 
Cathedral  knil  of  St.  Stcphcn'ii  Church,  in  Vienna, 
which,  by  a  few  feet,  exceed  the  hight  of  this  rhini- 
ney,  and  thn  great  Pyramid  of  Ghizch  waa  —  but  is 
not  now —  the  only  other  human  crectioii  excei'dinc 
this  great  chinmey  iu  hiulit.  Tlie  diiiieiinions  of 
thia  chimney  are  :  —  Total  bight  from  foumlatinn, 
4i}S  feet ;  hight  above  grouml,  iH  fert ;  OUlaide 
diameter  at  the  level  of  ground,  32  feet ;  outside 
diaiueter  at  tlie  top,  12  feet  S  inches  ;  tliiirknexa  at 
erouud  level,  7  briclu  ;  thieknesa  at  the  top,  1} 
bricks.  The  internal  diameter  at  the  baae  is  20 
fret,  and  it  gradually  contracts  toward  the  top  to  10 
feet  4  inches  diameter.  The  sei^tion  is  cin.ulsr 
throughout.     The  batter  is  straight,  and  it  has  no 

t  the  operation  of 


ill  ling 

lo  7  feet  9  inches  from  the  verti.al  M  the  tiip.  Thi- 
whole  slnii'ture  was  lhiTi>liy  eniUngered,  and  in 
onler  to  ii'slorc  its  stability,  it  won  iiecesiiary  to 
bring  it  loi-k  to  the  verticiil  line.  This  waa  aafrly 
accoiiijilished  by  Hawing  away  the  mortar  on  the 
bowing  side  at  seleotml  |)oiiits,  no  as  to  cause  the 
chimney  to  settle  bauk  ugiiin  and  resume  the  [ler- 

A  uroiight-iron  chimney,  19t!  feet  high  and  tin 
feet  arvc[i  inches  in  diameliT,  hns  juit  been  erected 
in  Piltaburg.  Atiiither  is  to  he  put  up  275  feet 
high.  The  first  waa  riveted  togetlier  in  a  horizontal 
position,  and  then  lifted  to  the  perpendicular  by  a 
cranr.  The  otlirr  is  made  upright,  the  plates  being 
rivete<l  by  means  of  a  Bcatfuldiiig  running  up  inside. 

Chlni'iiey-cap.  An  ahacua  or  cornice  forming 
a  crowning  tenniiiatiou  fur  a  chimney. 

A  device  to  ri'iider  more  certain  the  expulsion  of 
smoke,  by  presenting  the  exit  aperture  to  leeward, 
or  by  a  rotatory  device.     See  Cowl. 


0  CHIITESE-CAFSTAN. 

form  of  ancl.     In  the  eiatnple,  the  ehininejr-hod 
has    ngmental   sliilinf;   doom,   within    which   an      ^ 
]:ivati'd  plati^  which  deflect  the  currents  jtimih    -^ 
throtifib  the  hide  cipeuinn  of  the  chimney.  '^ 

Cliiiii'ney-'pieoaL    The  omanwutal  hma^  loond  .^ 
a  firi'iilace  ;  coneiHtlug  of  Jamba  and  mantel. 

'ney-pot_  A   tube  of   pottery   or  ilie«t--_^ 


abuve  the 
chimney-!.haft.  Ttiey  are  some- 
times oniamental.  and  made  to 
agree  in  design  with  the  cbanclci 
of  the  building. 

Chliil'nej-«liaft   The  part  of 
-.chimney  above 


Flf  U)E 


right  plates  lie  closely  against  the 

Chun'ner-tiook.     A  hook  Nuspendrd  in  a  chim- 
ney from  which  to  hang  |K)ts  over  the  fire. 

Chlm'ncy-J&ok.     A  nilalingchlmuey-head.     A 


2,  (.Ifun'f.)  In  organ  building :  a  metallic  m 
pine  whose  otherwiiie  closed  upper  end  has  an  opri 
tube  of  small  dimeniion,  whico  allows  a  part  M  tb> 
air  to  escaiie  and  haa  the  effect  of  aharping  the  note. 
See  Morrii-i-ii-K. 

Chim'neT-Tal've.  A  device  of  Dr.  Franklin  bt 
withdruHing  the  foul  air  from  an  apartment  hj 
means  or  the  upward  draft  in  the  chimney.  In  in 
eimplesl  form  it  ronaists  merely  of  a  iiietalttc  frame 
fitted  in  sn  aperture  in  the  cliimney  and  having  a 
gnspendnl  Hap  opening  inwardly  to  the  ehimiMj 
which  allows  a  current  to  pais  in  that  directioD, 
but  shutaofTa  down-draft  into  the  roan. 

Cbl'aa.  A  tine  variety  of  [wttery,  now  known 
as  purr.'elain,  originally  iutndnced  from  the  roaatty 
wliuse  name  it  bore  for  some  centuries.  The  tnB 
pon-elain  is  I'ortiigueee,     See  PiiK 

Chi'na-  ■      -f-   ■ 
>ich 
bv  batlin  of  salts  of  iron  and  of  alkali. 

Chi'na-eTaaa  Cloth.  {Fabric.)  A  line  faMe 
made  from  the  fiber  of  an  Indian   nettle,  the  iCbM 

Chln-ohUlai.  (Fabric.)  A  heavy  cloth  for  wo- 
men's winter  cloaking,  with  a  long-napped  nitea 
rolled  into  little  tulU  m  imitation  of  rhinckilla  hr. 


Cnl'tlS.      iFolrrie.)     a.    A   lady'a 


»««* 


made  with  printed  or  dyed  rattan  or  tilk  vana,  tl 

. J .  — ...I.J  -w-^  itmtdaetd. 

...   . or  colon  ii|a^ 

luble  thread   fanned   of  tw«  tmiUm 


A  tnottled  effect  it  pmdDc 

i,   A  fabric  in  which  a  mixture  of  colon 

dared    by  a  double   thread    fanned    of  tw« 

threiKls  <jf  iltfT'-rent  color*  twiated  tegrtber. 

Chine'lDK-nui-chlnv'.  {Coaptrinf. }  A  lafhhi 
to  chamfer  the  ends  of  stavet  on  the  iniwr  MufMb 
and  fiinn  (he  chine. 

Cbl-ii«u'-baI'*tK)«.  A  fgnn  of  the  **^«ri 
having  four  |>oints  of  suspenaion  and  m  mbbj  qoi^ 
rsteil  sides  to  the  weight-aim  of  tba  lewcr.    In 
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m  ktalin^  <lpvicr,  luriug  a  vrrtn-Al  axih,  ainl  tlicrv- 
IB   only   «lilffriii|{   fnmi    the    dijftr<n£uii    winJioM 

Chi  P<— ^  flfi  A  pyrot«*chnK-  rnm|HiHiiion  con- 
MMiiitC  tA  xiiifMWiler,  16;  iiitrr.  H;  rharci>:il,  3; 
«ili4i  ir,  3  ;  la^tMmii  lHiriuf{t  ^^iiiaII).  10. 

Ghi*o«««'-wiiid'lAis.      A   thirrrfiiiul  winilU« 


IB  «hi  U  thf  t'or^l  wimU  ntf  iHir  |mrt  of  the  liarn-l 
Bl^l  OD  to  thi*  uthrr,  th"  «iiii»Jlil  ol  AluMilutr  lift  l»r- 
IB|C  ir>vfTii"  1  liy  the  ilillcri'iii-f  in  thr  ilmiiiettfiv  of 
tbr  rr«|»*t-tivi*  |H»rtiiiii%. 

It  !•  A^ii>l  •'iiiiliiv4ii>'«'  in  th>>  r«-«|H'«  t  that  Kn*At 
pua*T  in»^  iir  .ittaiiir^l  without  tiiikiii;{  th- axli*  i*o 
•mUl  a«  ti»  ta*  tiki  wr^k  for  it»  work.  Sf<>  DirrKii- 
B^riii.  WiM»i.\'«'« 

Ghin'lUL  Tiif  «in4!<*  I'lMt*  Itril^o  uf  thi?  K.i»t 
ladi-w,  ii|Miii  irhi>  h  li<ivrri'-H  sk  iM'.tt  in  the  iih4|ic  uf 

BB  0|<Vilk-. 

fiMlUff  ( .V I u/f-ii V  >  Ti>  •ttiip  a  ii"aiii  t<*iii|M>- 
ffmnU  hy  t  rDW'li!!^  iii  lukinii  «i:h  a  kiiil*-  t»r  chiwl. 
A  ali^^il  •  liking 

Q^LDBiog-t'roa.  r.Vi'f/i-'i/. )  A  (-alktr'i  t^Vj^' 
tool  'tr  ■  i4*-(  t'lr  •  iiifi*iri^  v>iii4 

Chia-BtrBp  iStii'rrt,  A  ^tra{i  ruiin^'tiii^ 
Uk  tfir.ik:-«tr  t|i  a'll  11  •••■■Kfi  1  it(  A  h  iitiT. 

Ghiat&  A  ••ittiiti  i-lDth  ^tvlv  prniifl  with  <1«*- 
i^fni  ••(  rt  iw  -r«,  f*t '  .  Ill  t'lVi*  or  «M  ilirl-Tfiit  loliiri. 
It  «a«  a  f  A%ii''it*'  111  th''  tirii  ■  Iff  </.i«**-ii  Aniir,  loii^ 
bifuffl  ri>:ti<.i  |>riiitt  !a*<-4Tii<'  i  h".i|> 

X-  *  IK  a  rh\min4  rhin*i  vn  I  llniM^N  lar# 
WfAf  my  rvlJ  iimHs  «ii4  a.iafkW  uit  lifc-tr«i  tarm.** 

Tlir  KfiiT'l^h  I'arliiriiMl  h  fi  pMhiliit-l  tht*  biiri.il 
^  ttMtym'%  in  •'•itSun  'if  lin -ii  k;-i*l'«.  iiit«'iittiii4  U*  im- 
►»-  thf  •I'^niil  fir  wmlrn*.     Tii«*  ynin^  l.«ly  i* 

Ipfkiir^l  tiy  k'>ii>*  tit  fiiir'Hi  ht-r  iIm^i^I  at  «li>iiii(ii^ 
tbe  anfaatiiori'iNl*-  f.i^irii  cv**n  fir  )■  iriil. 

tfwifl   ^y»      -  **i'iiiiiu<-«  ail-  >;i>i<ly  an>l   «>n>;.u:*' 


ntni^.    \0'ini   lii^^ily    rrH|H->-i.tlili-,   ha4  nin-  ** 
a|ti»li^  1    t'l   ^i*<>U    Li  Kiii^    ill'*    t^r.iit'lul    anil 
«rti*tii'  •hjrai'!'*r  •»!  ilif  hr<  n  inf  41  :t  i>> 

Tb^  rhiiity**  fif  Ihr  <  ".iM!!!  i:;l -l  ■  im!  i*«ti«  r#-lf. 
brmtoil  in  the  tim-  «>r  Mki-n  r<i.'i,  tltiit<«-nih  f-**nt- 
ary.       Th^y   an*   iii>'nliitn>- 1   .iwi    t>>    <H>i.inl«i    lUr- 

I*'i1  l;CU>-^.    hImI  Vl«lt*'  1     ill  111   ^'Mill   illttT   till- 

•tf       lh<*      1'4|»^      ilf       <tM'l        ll>'|*'       i'V        V.I'M   O      lit 

,^  — *'(fn*ii  «| j.tii:iii<-^  «•!'  iti'.'.iii  i!ifth«  iiil- 
mrabtv  ptintr.!,  aUi^iMi*  wiuif  an  1  vmh"  r>tti|iiil, 
WM  lu  th«-  huhM  r«titiiA!i<Hi  " 

CSblp.  •  \i<t/i.' il  )  \  |i|i-<'i'  iif  w<M>-l  of  th«>  **ha|i>* 
«f  a  •|jadni*it.  -if  ft  in ->i'-4  m  liiit.  .t'rl  |  1:1  h  thi>  k. 
piM'tnl  un  !'ir  rri*l  iif  a  Io^'Iiim*  Tti<'  «  Itip  i<»  Ii>.ul>--i 
Bt  th^  ^r  .lir  f-li:**  •Ml  4^  »  till!  ii|iii«'lit,  I'-i'it  tN^ii 
tterdt  I**!*!;;  vu  ryrw  i  }ti  w  if«-r  T(i<-  kii'-tt*  1  !••,;  IiU" 
ii  ««MaB  1  <i  I  I  n-'  i.  .Ill  t  till-  htf  III  /  •;  )•  im^  ttirniin 
rlvaar<l  •.*'.•  n  «  in  ttf  w.it*-r  'in  1  ri-nn:.!-*  .i'ihi  it 
lS*#«iarv  thrrr.  wliiir  th'*  • -m  i  uhaiii  1^  ■i'*  tip-  Vi-« 
I  f«v  *»*U  Til*"  ii«itn*iiT  III  kn  it^  |•i^<«llu'  ill-  •»f.i- 
!■'•  hui'l  mhii^  th«-  *a*i  1  in  ill''  h^ltiniii-tt*-  kI.is^  l^ 
\nd  "'it.  i!t  li'  4t'  ^  ihi*  n  iMi^  r  I'l  kiiuti  nr  naiiti 
iilr«  |»'r  h'jiir  i>f  th**  I'l-*-!!  1  ■«  ^j*'-!      S-i-  !.•".. 

A    ^wull.    *>lii^i'--h.i-i  I'- 1    H\    iiM' 1   III 
IB/  'ft  littmic  a  nlo  k   or  •»  .iitiliii;;    'n   a    «h.i|«- 
itiwatinjf  Ihil  til  will'  h  it  it  t"  l»-   •ii>  -'•'■•I 

J-cIi1b'bL     a  xill  '  hi-i  \fti:li.i  ohi^htly 
ivr|  1*^  ami  «n  an^l«*  uf  4Ui:ii    «<«  ;  nv-l  \u  n-- 
•  wal^  (if  mm.  h4r>li-n'-«l    !•>   <i>iit.M*.   with 
4afBp    riHihl    in    la^tmij.     Th'-    ii'iu'i^di     i^    a 
fiff  hni»hinie  with  th*-  lil'-  **t  ••!li'-r  tiNi!. 
ifcr  rhiiU'l  in«n  hnac  v**'v  dt-itnii  tiv*-  ul  !.f-^. 

CklB^plOf*4M«olUlM'*  A  |ilantnt;  in.i'  liin«*  for 
•■iZiftK  TT'-vocMla  iBtP  clii|ia.  St-e  bAKk-<.L'rilNu 
llBC«t«L 


Chip'plng-piao«.  (Ammm/^in^.)  a.  An  (•Irratrd 
ra.Ht  (01  ii>i>;itl)  tuif.u-r,  atrurJiii>{  i«ur|iliu  nirtal  for 
rtilintinn  l*v  th>'  tutiU. 

h.  Th*-  |iti>ji*i-tiii^  |iiii-i'  of  irun  t'aitt  on  the  fare  of 
a  |iiciN-  of  iroii-fniiuin^,  whi-n*  it  i«  iiitfu<lrii  tu  be 
httnl  a;;ain^t  aiiuthi-r. 

Chl'rB-gon.     A  writinf^-maihine    fur  th<*  hiiiiil. 

A  C^it-fnifi'i 

Chl'rO-plBBt  An  iiiKtruniriit,  or  hnHtt-*itrfr(*ir, 
a«  itH  iLinit*  itnlii-ati'a,  tor  tniiiiinf(  uiiil  t-xi-n-Mintf 
lh«*  hainN,  for  f^iviii^;  tin- in  furility  and  roiunianu 
III  |il.iyin^  inujii>-.  it  wa»  iiivi-nitHi  l»y  Tntfttwior 
John  lii'Miuril  i^i^ier,  a  natiie  ol  (•crinaiiy,  and 
n-^iili-nt  <»f  l>>ii«loii,  Kii^land,  who  «liiit  aliout  lls62. 
rati'iili-il  in  Kiifflanii  aUuit  \>VI. 

It  roiiti^tHof  lhi*/«<.«</ii»ri./rfif/ir,  to  ker|i  the  lianil* 
from  waiiili-iiii^  ;  xUv Jifff^r-i/uut*M,  twoiuuvahlfbnuis 
fruiiifi  ruch  having  ti«f  tlivihionn  ;  aiiil  th«*  wrtM" 
tfuoir,  to  prrjM'rvv  thi*  |iniiH'r  )Mmition  of  ihr  wriat. 

Tin*  triinnt-fmrntni  wa.1  h1<«o  a  |Minioii  of  th<*  appB- 
ratUH,  itt  tiM-  Uiiix  to  indnate  th*?  liutrs  it  bring 
littnl  I  liiHi'ly  to  thi-  tingir-Umnl. 

Thi'  invi-ntor  wa«  a  «li<ttin^ii<ihi*d  contnimntUt 
aikI  tht-oiiot,    -  a  iiiilsiral  liiininar)'. 

ChiB'eL  An  iilgiil  tool  foi  nittinft  wooii.  iron, 
CT  ^toii«-  It  iH  ti|wnit4-il  by  Htrikinjc  ita  U|i|ii'r  rml 
with  A  haiirniT  or  iiiaUft  or  by  pri'thiirf. 

Mr.  liiiiton  fiMiiitl  at  Th«-U-<i,  aiiii  «if-|N>«itc«l  in  the 
Uriti'^h  Miiwiini,  a  taiiH-nti-iH  Iwskrt  hii'I  a  kit  uf 
liNilnwhi-h  hivi*  Miniviil  thi-ir  owiut  vmir  thirty 
f  ••iituri«-o.  Th*-  .irt  of  Join  in;;  ImaidH  by  «loVi-tailing 
ami  liy  ibtwil.ii);  WiLi  {irattiiMl  in  hiK'ypt  aaloiii;  a|{o 
tiH  0<,irta.M'n,  17i»**i  II.   t.     Tbi*  ilowrU  witi' piniit^i  in 

(•la-  f  by  thin  wiMKb-n  \*»-il^.     (flue  wanalHurinpluyrd 
ly  tht'in.     S-i-  VrMMiiNU. 

Till*  •  hiM-!s  of  iMily  hi^ypt  ('I  rt.  Fig.  rJ7l»)  w^r* 
of  bfoii/t-,  th*'  b.inilli-n  of  t'lniariiik.  In  Mini**  «-aM*a 
th*'  bl.iil**<t  WfTi*  it! till  lii'il  by  tboiign  to  thf  hantllr^. 

I  Mm'  oi  till*  I  •iiiiiiiiiiM-'>t  tiNiU  or  wi-iitpon^  in  the 
in'iiai'Uiiu  i.H  the  fv//.     Tbi«  t*  tin  11  hi-lif  tu  iui'luiic 


f. 


fCrvr'"*"  ""^  Rnmttm  7^wil« 


iiuini-miii  I  iitTiii,;  tmi*  .  it  i-*  ibii\it|  fpim  th*'  woni 
ri/r.  1.  .Ill  fi!.|  I.iTin  I'nii  l-'f  .1  -h.^l  .\\it.  )■  it.  b-  !■•, 
•  bi*«'i'«.  -km  *«  r;i]*  r*.  .iti-I  iitb»-r  tti«»N  .ir«-  .i-v*'  iiib!i*il 
III  th»-f  t  "li't't  ti'iri"  tinb  r  !)ii'  i-ni-  iiin.-- 

In  lb*'  .1- •  ■iMi|i.iti\in.;  •  st.  '  1-  .1  ^r-.tj/*-  *.- »t*t« 
I  III"' I.  •'•  111- If-*  I'Mik*.  I'l'iri'l  ii!  K  i«ii^  !»■,  •'••rnwsill, 
Kita;liri<l  'Dm-  •  ir  '-r  I-h.ji  iiti\  b.ivi*  U-- 11  f.ir  i^ny- 
inj;  It  iii^i-ifl  •!  Ir.-tn  tli'-  i^tr.ilf.  I.  ;t  w.t^  |-rtiUtbiy 
fiif  liio)tniu'  It  !•'  ii  Ii'  Ni         >•  •■   H  \i'  MM.   Kifc'"    t-  t. 

r  aii'l  •/ -ip    brt>ii/>     hi'*  !•  :'i    ?)••-  I'lii'i^li  M'l'^-iiin. 

r  \\A.^  ,1  I"  III  I   bill  il-        I*    i«  '.*   ir-  !••-«  >"ii)(,  1*  of 

bliili/*',   W»U'1."»  -  j-'-.Ii  !•  .*!  "-li   •  ■» 

f,  I/,  .mi  f'  .If  '•mm'. '.if  t  -■!'.  I'lijti-.!  to  li^  u^ 
with  lb'    iiiil'i  t  xr  iitb'  rMio 

Tin-  <  bi'M-!-'  .Ill  I  i;o*iK  <«  ">  'i''  T4)ii*iaii*  when  ftnil 
Ji^.uvrTi-'i  »•{•    uf   Ipoip-,  ;;•  !••  mIIy  that  of  a  iiiau't 


CHLORIlTAnOV. 


Stuna  ciiitels,  pofated  and  wide  blttal.  mlmo  mal- 

Irta  of  tlw  mndpni  fbnii,an 

1|-  UBV-  ibuvD  ID  the  [MiDtiii^  of 

mncieiit  Thebit.    They  wen- 
probably   of  hanl  bnxue, 
,    though    it    1*    not    to  be 
'Dubtnl  bat  that  ited  vaa 
.  novn    to    the    artilicen 
/  of  that  wonilrrfiil  nation. 
I   and  atecl    bate  per- 
y  iaheilvith  niatwhili'  t>TOTue 
■tirriTni,  and  articln 
\  or  that  melal  abound 


Tba  Ja|>ant«a  chiMsla  are 
light  and  amall.  The  cut- 
ting parts  of  lome  are  the 
aizc  and  «hape  of  a  aectioa 
of  half  a  dollar,  the  aijuarc 
■ilia  beinf;  the  cDttin([  ed^, 
and  •  round  mEtallic  auA 
connecting  the  convei  (ids 
with  a  WDudcn  liandle. 

Thn  knife  miut  be  n- 
ganlnl  an  the  priroarj  toot, 
and  the  chiast  ia  a  itiotig 
knife  ahariiened  anil  pt«- 
aenti^  endways. 

Holtxapffel,  iu  generaliz- 
ing on  the  aubject,  legatdi 
the  chiwi  aa  a  Keen  wedn 
Homelilueii  enployrd  wiUi 
quiet  pmaure,  and  at  oth- 
er linira  with  [leTCDMian, 
the  former  including  the  plane  bit,  aud  the  Utter 
the  ax  and  ulir. 

The  i-hiwi  oted  as  a  tnming-tool  introdneed  the 
dri'Ulalory  iinKeM,  and  the  reversal  uf  conditions 
nnixtiluttii  IriP  cutting-tool  tbe  moTer  and  intivducei 
the  lioririg-lool. 

Sat 
chisels,  and 

Tbe  lilwlea  of  sb<4im  and  wiMon  act  as  chisels 
M  of  tbe  materml,  and  the  punch 
sel  with  a  drcuUr  eilge,  vrhuiiF  uonnterpart, 
if  it  have  one,  is  an  aperture  «h«e  rusr^n  aiuwei« 
aa  the  ojiposing  shear. 

TIlia  IS  ingriiious  and  somewhat  mtisfactory,  and 
is  tu  be  expeetrd  of  •  man  who  makes  the  lathe  and, 
it«  cutting- loidi  the  priiiMr)-  ivntrsl  cluster  of  the' 
merbaiiii-al  lirmaineiit.  "  It  is  guoil  lo  tie  lealnuslyj 
afln-tnl  in  a  good  tiling,"  said  an  able  ntechanic  at] 

James  Watt,  nu  innui  jodge,  said  tliat  "  the  true 
inventor  of  the  cntnJ;  mtoJiK  notioH  was  the  man 
■  who  nnfortiinali'lv  has  oat  Ihtu  deiHed  —  who 
nnt  iiiv.'tit.-.l  the  i-umiuon  fool-Uthe." 

Sii'  uniler  tbe  following  hewls  :  — 

Astragal  tool.  Onter-chlael. 

Bent  gouge.  Cbaajng-chiael. 

black  omit  b's  chiMl.  Cbintiinit-rhisel. 

Blind-slat  uhisel. 

Baisting<i.'hiael. 

Bolt-chwel. 

Biui'-chisel. 

Bur-chisel. 

Calkiiig-ebiMil. 

Caat-cbiset. 
Oar|»-nter's  cIuaaL 
Carving-uhiaeL 


".:e 


fhiae^  in  marteline. 
Cold  chisel. 
Cope-chisel. 
Coraer-cbisel. 
Croao-CDtting  chlseL 
Croaa-mouth  chlaeL 
Dental  chiseL 
Dianmid-nnnt  cUsd. 
Dog-I^chiseL 


Drove-cbiaal, 

Enterlng-elusel. 

rile-cbi..el. 

Firmrr-chiaeL 

riat-chiMl. 

F1of[glng-chiML 

Framing-chlad. 

Orafting-ehiael. 
Hanly. 

Knading-chlael. 
Hooked  tooL 
Ice -chisel. 
Indented  chisel. 
Joiner's  chisel. 
Making-iron. 
MaH«llne-chisel. 
Mortise-lock  chinL 
Uortisi  ng-e  hiael. 


Bod-^M. 


SpHttiDMkM. 

Kpoon-diM, 

Ttng.<UrtL_ 

Tenoniug-eUd, 
Tongd^hM. 
Tuming-rhhiL 

meutloiMd   In    th*  W  •••  • 


UlwrWit'i  d 
ortla^o^d 


Betidea  thoae 
varieliea  [levuliarty 
trades ;  such  as :  — 

Blnnt  cbisela. 
Coachmaker's  chiaala. 
Lang.jHiring  chisels. 

C3iU'«l-dnfL  (tfasBW*.)  In  MMatafte^ 
of  a  stone  block,  one  edtai  ii  eMwI-iwii  li» 
straight  edge  »nd  fonna  ■  Imm  Ik  th*  tUmmla^lm 
of  the  other  Jiiilrs. 

Clil^elln  Maital-lB*.    A  hmdlm^kt^wmk 

by  maiUe-worken.     It    b    tmUmt -Mk  *ri 

points  at  tlie  end.     See  Maktsuvr. 
cut    A  small  ftwD  naed  im  daafiag  IiAb, 
CU-tafab.    (/Ursc.)    AtattmmAJklHi 

vmit  in  Turkey. 
dUort-natlon.    A  proeew  fcr  Um  okHita 

of  gold  by  exposure  of  tb«  aafUamM  WttH^A  fe 

The  procea  waa  Hntt  Intradnead  Iw  _  _ 
feasor  in  tbe  School  of  Minw,  IMtajft 

"Tbe  principle  involred  ia  thatnai 
metallic  gold,  by  meuia  of  ehMbH  p^ 
chtoHdeoTgold  (the  iraniM  fatdMb  af  f 
whirh  can  be  dissolved  ia  mM  valft; 
Uted  in  the  metallic  state  bv  ar'  *  " 
sulphide  of  gold    by  BDlpABi 
The  pTvi'ipitAte  may  tbm    b* 
meltrd  with  suitatde  fltUHf  to 
malleabh)  gold."—  RATNom. 

The  following  oonditioiw  an  i 

1.  The  gold  must  b«  in  « 

2.  There    mnst    b«  aa 
charge  which  would  coin'         i 

3.  The  chlorine  mnat  •— •«  ■ 
would  dissolve  other  ntstali  or  h 

1.  No  reaction   moat   faa  tai 
csDse  ]iTecipttatiae  of  t)M  g 
of  the  process. 

The  ptfMyaa  with  i      rti 
involve  iDasting,  bat  wp 
with   ores  contslnlng  • 
Id  the  ehlortnalion  ^wwi       -m- 
wooden  vat  lined  with   '       L 
bottom   beneath  wUeh  i— 
top  ia  lated  on  and  thi 
bcsins  to  voape  at  a  ^ 
it  b  the  signal       * 
ia  then  ehaed. 

tntm  «f  thn  ^,  J 


VlaCTS 


OHLOBOHBTfeR.  6' 

D  vmt.  The  gold  ia  (.wcipitattid  by 
D,  tbe  Bnpprnntaiit  liquor  decanti^d. 
9  a  brown  powdoi  which  in  lilterfd 
ed  in  aii  iron  or  porcflun  wshI, 
lelallic  raKoliia  in  cluy  crucibles,  u 
It,  uid  nitmtG  or  potash  bring  iiar^i 
)  Raymond's  "Aiota,  Mills,  uud 
«7-431. 

4«r.     An  instninifnt  Tor  tpBting  th- 
blMchilig    powera   of   Bumplta    of 

I  oonaistH  in  adding  Umior  of  ain- 
in>  strcii^b,  tiiigi'd  with  libnun,  to 
fpven  weight  of  the  chloride  undrr 
Dtil  the  whale  of  the  chlorine  la 
lidti  is  known  by  tha  color  being 
m  tbp  quniitity  of  ainoionia  uon- 
igUl  of  the  «ampte  ia  estimated, 
ant  in  an  inverteil  imd  gradnutt'd 
»lbe  with  a  ulo>ied  long  end,  and  a 
Thi^  tube  bi'ing  filled 

by 

h  the  solution 
which  is  tb«n  let  up  into  the  closi'd 
by  putting  the  linger  over  the  opi-n 

fthe  tnhe.     I.ii|uar  of  ammonia  in 
nitrogen  ia  evolved  equiralent  to 
■ent. 

{8^^)bnildi»it.)  a.  A  block,  pn^l- 
■pnl,  driven  behimi  tlic  pmpa  of  a 
It  it  (Vom  alipping  on  the  waya  h--- 

timber,  rrameil  into  the  heads  and 
imbcra  at  their  Jiinctioiis  to  act  ai>  a 
,  and  make  up  the  deliciency  nt  Ilie 
in  the  stem-piece  and  the  niBtti- 
ead  ;   in   the  dead  wood,   etc.     Svi' 


1  States  Ordnanu)  Departm  at  tn 
Djred  the  a  mf  1  it  fonn  be  ng  r 
tion,  while  another  leacnpUon  ■. 
i-ahftped  and   prondsd  w  th   a  bai 


t3  CHOBOQBAfH. ' 

(food  for  the  gods),  m  called  by  Linima*,  who  w 
much  eateeuied  it.  The  berervge  was  advertiaed  in 
London  in  lflfi7,  aa  "an  eioellent  Weat  India  drink 
called  'chocolate.'" 

The  rotwted  and  omiOied  *e«ds  of  the  caoao-nnt 
tree  are  gronnd  between  two  horizontal  mlllatona^ 
which  are  kept  at  a  tetuperature  of  about  SOO*  W., 
by  ineuis  of  a  ateaiu-jackeL 

The  niba  pau  down  from  the  hopper  into  the 
ahoe,  which  ia  ahaken  by  a  danuel  on  the  spindle  of 
the  runner  so  ax  to  discharge  the  niba  into  the  eye 
whiL-h  leads  them  to  the  xpKce  between  the  atonea. 
The  heat  and  friction  liberates  the  oil,  which  la 
one  third  of  the  weight,  and  the  cacao  iasnea  aa  a 
paste  from  the  spoilt  and  is  conducted  to  a  aecond 
and  tiniilar  mill  where  the  atonea  are  aimtlarly 
heated  bnt  are  cloaer  art,  so  as  to  still  btther 
reduce  the  paste.  It  is  discharged  from  the  aecond 
grinding  in  a  liqnid  condition  and  ia  collected  in  a 
pau,  where  it  hardens  into  a  cake. 

To  enable  it  to  form  an  emnlsion  with  water.  It 
Teceivea  additional  auhttancea.  Sugar,  honey,  mo- 
lassea,  gum,  starch,  flour,  rice,  and  arrow -root  aie 
adapted  for  this  purpose.  Spjces  and  flaToring  ex- 
tracts are  added  tor  some  losrketa. 

Devinck's  machine  (English)  ia  for  wra^^teg 
chocolate  in  paper  envelopes. 

CholT-or'gUL  (jfunc.)  One  of  the  three  ag- 
gTFgated  organs  which  arc  combined  in  an  organ  of 
large  power.  The  other  two  are  the  jrrml-orgau  and 
the  aKctl.  The  ereat  organ  has  its  large  Pipca  in 
front  and  ita  bank  of  keys  occupies  the  middle  posi- 
tion ;  it  rontaina  the  most  important  and  nowerfnl 
stops.  The  cAoir-organ  has  its  key-board  b»ow  that 
of  the^«if-organ,Bud  contains  atops  of  a  Ijcht  char- 
flcter  and  solo  stops.  The  ncell  has  its  bank  of  keya 
the  highest  of  the  three,  and  has  louvre  boarda  which 
may  be  opened  and  shut  by  means  oF  a  pedal,  so  as 
to  t^oduce  cTtteendo  and  diminuendo  effects. 

CIiok»4tTaip.  (Saddlery.)  A  strap  passing  front 
the  lower  portion  of  the  collar  to  the  belly-hMld,  fa> 
keen  the  collar  in  place  when  descending  a  hill  or 
backing. 

Choii-drom'»-tar..  A  steelyard  for  wdghing 
grain. 

CbOQ'dro-toine.  iSurgieal.)  ~A  knife  specifl- 
cally  adapted  to  dividing  cartilages. 

Chop.  The  movable  wooden  viae-jaw  of  a  car- 
penter's or  cabinet-maker'a  bench. 

Cbop-boat.    A  Cbinese  ligliter  for  t 
merchandise  to  and  fWmi  vessda. 


Cbop'par,  An  agricultoral  implement  for  thin- 
ning out  plants  in  drills.  It  is  need  in  England 
for  turnips  ;  in  the  United  States,  for  cotton -plan  ta. 
Cotton -seed  is  drilled  in  and  comes  up  in  a  row  ;  the 
cotton- chopper  straddles  the  row  and  BMopt  wide 
gaps,  leaving  the  plants  in  hilla.  These  are  thinned 
out  by  hand. 

Chop'plni^-kiilfa.  A  knife  designed  for  chopping 
meat,  vegetables,  Iruit,  etc.,  npon  a  hoard,  block, or 
in  a  bowl.  Uaed  on  a  domestic  scale  for  catting 
meat  for  mince,  hash,  sausage,  etc.     See  Saubagb- 


Cho-Tob'a-te.    The  Greek  level.     See  Lbvel. 

Cho'TO-graph.  An  instrument  contrived  by  Pra- 
fesHor  Wallace,  of  Edinburgh.  "  To  deteiinine  the 
'  position  of  a  station,  having  given  the  three  anj^M 
I  made  by  it  to  three  other  stations  in  the  aaaa 
'  plane  whose  poaitions  are  known," 
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"To  c 


is  olliit 


im  fmiiUMilly 

'o  Bimiliir  triaogUt 


itrHislit  I  in™." 
Ctuo-m*t'lo  Priatnnc.  Th«  prrciiraor  of  color- 

triiitirig  Hu  tlir  illilmiiintnl  TiiiiMU  with  iti>  initinl 
'tbTs  unci  Imrilers  liAtiit-iMiiit«il  in  vijom,  and  ihe 
plnyiiig-iiinU  ii|i(m  wliich  th«  nrt  ot  ju'iiiliug  wis 
lirhl  pxruulnl  ill  KiiroiH'.     Siii  Cahii. 

KiB-tvr'B  SfKculimi/iaHiaHa! SalinlioMt.vnnUAiA 
HKirlitiii,  1440,  luis  uiixrHviuKx  nil  wouJ  priiiteJ  in 
(lifTrn-iit  coliir  fnmi  tliii  IiiHly  ot'  tlw  wurk. 

FuRt  anil  Sh.Elfi'r'a  ChiiUlt,  1457,  hiul  initial 
li'ttcra  Hiiil  liuuriahci  lini-s  printed  in  two  colon, 
r«l  mid  blue. 

Thu  art  sunn  became  i^mmoTi,  and  towards  the 
end  of  titf  liflt^'Utli  c:entiin'  ilnilulioiis  of  jK-n-aiid- 
ink  iikpti'liPS  on  a  cuiiin.il  Ki^"">d  w«re  inaiie  tiy 
celt-bntted  artistn.  Tiiiii  was  fullownd  by  drawing 
on  U.ioks  in  n-Kular  M-tn  fur  Mejinratr  coloni.  Ai- 
bt-rt  DiDiTeiiKrnvn]  micli  ]>lix'kii ;  l*aniii|iiaiio,  Titian, 
an>l  lUlTui'lle  duuIe  dcaigua  on  blvtkii  lur  th«  |iur- 

pOHf. 

JHckwin  Hiartiil  a  pit|>iT'haiii^nfi  fm^tory  at  Chcl- 
■ra,  EiiKlnnil,  17211- lT-'>4,  tli<-  draiftim  lii-inf(  priiit- 
n\  in  oil  l>y  wiHHieii  bluukn.  He  ajiju^m  to  linvu 
bii>ii  unaiiccuHnriil  in  suiiiu  ili'tailii  and  in  tlic  b]wcu- 
lali'>n. 

Tliv  art  was  Rdo|>Ivd  and  iniproveil  byaMiccis- 
uun  uf  iHTSona  in  Eiiitland  anil  fliwwliere ;  tikinpi- 
and  SuvBgE  of  tlm  1'iirni.T,  mid  (iubitz  of  Tl.'rlin. 
adding  cinniderablytu  th«  eminence  already  iitbiin-'d, 

SavHfc  ground  tlie  variuua  |>iKfnMltB<irtlir  jwintrr 
into  iuKS,  and  iniilatrd  watiT-culor  diKwinc  aucwu'- 
fuUv. 

WliitiiiK  and  Braniiton  appliml  diffen-nt  cnlorcdl 
inks  to  omnnii-ntal  boniiTH,  and  to  notesi  bondn, 
cliivkH.  etc.,  to  (inavent  forgiTy.  i '■ 

Vizib'liy  and  Hnnston,  and  siil«K<[uenlly  j 
Raxtrr,  attained  coiiKiderabie  excellenuc    See] 

Till-  iiiveutiuQ  (otentol  hoiiil-  years  afp>  liy  Mr. 
Charles  KniKht,  of  EiondoTi,  in  a  jimcpiiN  wherrliy 
rat'-HiiniteB  of  desijnis  in  fuiir  colors  an  pruduceil  on 
the  Minu'  uliwt  bi'tiire  it  leHViii  tin-  |ire»,  liy  Itieana 
of  are%'ol<riiigcamiiK«  or  lied,  uiwn  wliii-h  tlie  blocks 
are  seciinil.  A  nimle  of  printing  in  fuiir  vutora  by 
iiivanH  of  turning  the  tyiu|>iin  with  the  aliivt  xeeun-d 
on  it  was  wnu'wlmt  l<'«i  diini|iliuate(l  than  Mr. 
Kni|(lit's.  Tlie  (inxviui-s,  Innri-ver,  llel!ell^ilated  the 
a]>|ilicBtiini  of  the  funr  ii>loi>^>l  iiiks  at  evrry  n-vohi- 
tioa  and  iiu|>n-M(ion,  and  al»o  involved  conaidfreble 
outlay  for  niai'hinery. 

In  Cariieiiter'a  iii-oteim  everything  is  i-arrii-d  on  in 
as  stniiKliirurwaril  a  manner  as  in  unlinary  black 
printing.     It  may  lir  thus  brietly  diwHlied  :'  — 

A  fonn  is  art  up  by  the  iiini|KHi(i)r  ;  he  tln-n  di- 
viilea  it  iuEo  four  llel-tlon^s  and  bo  iin)HnrH  ihcin  in 
«nn  cliasu  tliat  the  same  ix-lative  i-orner  of  <-R>'b 
<wliii.-)iever  msy  Iw  elioseiii  hIihII  |»int  towards  tlie 
middle  of  tliM  eliase.  It  in  tlii>n  reiuly  for  tlii>  prrsv- 
ninii.  It  m|iiireH  tHal-iiig  rrjiitii  with  |Kiiiiti>  tilunil, 
Bceording  to  the  tact  nf  thi'  workman,  in  xui-li  [losi- 
tiiin  aB  may  be  il-vmed  expedient,  rmir  |Kiiiits  li»in}( 
Biidieient  in  all,  an<l  (lieMe  so  pWed  tliat  the  sliei-l 
mav  be  pointed  wlieii  tumii)  eiibiT  (<>  the  rif^it  or 
the  lelt  hand.  Should  l.OIH)  colrieB  bn  r>-<|utre<l,  (lie 
2rf0  iJierta  are  printed  in  th»  fitxt  voKir.  They  me 
then  simply  turned  one  qiuirter  Mund  in  eitlirr  di- 
ix-etion  aiid  printed  in  the  seaind  colcir.  Tliv  o|><ni- 
tiun  is  Tppeated  for  the  thinl  lailor,  and  aguin  fur  the 
fourth cuhir.  ThisiitiHlne.-sl.OOUiierfeit impn-wions 
of  four  varietiiit,  in  which  the  cotun  ore  dillereutly 
amingi'd. 


CHROMATIC  PBINTIKQ. 

Should  the  whole  poasililc  number  of  oomliw- 

ons  of  four  colan  —  namely,  tweutv-fonr  —  br  r«- 

nired,  nothing  more  is  iiecraiary  ttiait,  while  Ibr 

leetB  ate  being  worked  in  tb«  srconil  calor,  to  tirs 

poltioli  of  their  nnmbrr  into  the  thirxl  aod  fouith 

positions,  -^  which  prod uov  three  kinds  of  Bheetaor 

twelve  single  varietini,  —  and   while   working  ikr 

third  color  take  half  of  each  of  the  three  kind,  ud 

ork  thciu  reitpectiTcly  in  the  srcoud.  thinl,  ».] 

fourth  jwsitioiis,  producing  nix  kinds  of  iibRlKir 

twenty-liinr  single  varieties. 

One  inking  ap]«ratnB  is  suHicient,  and  but  one 

k  IS  Bpreail  at  a  tinte,  isii>4ng  over  all  of  the  fnnw 

once.     This  bo*  no  artistic   merit,  unli«>  ni^n 

blocks  of  color  in  given  juxtai>o>ition  give  o|.^it- 

tunity  for  tlie  exertion  of  taHte  m  liarmony  or  ainn- 

itrastB.     It  is  not  very  dilfeieiit  from  pruil- 

of   dillereBt 


I^C 


colorod  bands  or  lines  al  typa  u 


mM 


IT 


Orvmrntit  mMlimg-nru. 

der  In  jnrls  and  supplying  the  tectioni  witk  ik 
sepanite  I'olon. 

Adams,  m44,  had  a  poly -chromatic  jnM  I? 
whirli  s  tiumlKT  of  colon  were  bad  at  on*  injB*- 
siini  bv  H  Herii-s  of  aeiMrate  inking  fonntaini, 

M'K'iizie,  leifl;  a»-rirK<if  Hliding  tynpaoiwl 
cmreninnding  series  of  plates  for  the  wjiarateeelMii 
which  inipressHl  the  [wper  in  tomtmum,  giriH  * 
vaiiKolowd  n'Siilt 

Weaver,   IS.'il  ;   an  ink  troagk  wftk  prrfti^ 
side  and  lO'ivaMe  jiartitions,  tu  give  CMl  ilkl  ^ 
vuryinu  colors  in  lines  or  belta  i  iiiiii|Mm1lnf  T~ 
lines  of  tvjic. 

liiilwock.  18.14  :  a  sheet  rarrwd  on  •  rewHiff 
plulvn  to  plates  of  succeoivt  colore 
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(t^  1865 ;  narrow  distributing  rollers  carrying 
I  inka  and  laying  them  in  belts  on  the  inking- 

ir  and  Hill,  1863  ;  a  continuous  sheet  of 
is  printed  in  two  colors,  by  intermittent 
.  and  successive  exposure  to  two  reciprocating 
I  carrjring  forms  which  receive  their  speciiiu 
from  their  own  set  of  inking-rollers. 
(ay lies  and  Wood,  1S67,  an  oscillating  frame 
a  aeries  of  rollers  which  are  brought  in  cou- 
ith  fountain  rollers  of  a  series  of  fountains, 
inrying  different  colored  ink  ;  and  the  ink  is 
inicmted  by  another  series  of  rollers  to  the 
ital  rollers,  which  in  turn  communicate  the 
a  set  of  rollers  common  to  all,  and  by  which 
le  is  inked  in  strips  of  various  colors. 
sr,  1868 ;  acyustable  parallel  inking-tables, 
iTTjring  its  own  color  and  furnishing  it  to  a 
corresponding  width  on  the  inking- roller. 
t»  1868  ;  two  forms,  two  impressions,  ink- 
with  bands  of  colors. 

Monk's  press  the  sheet  is  held  by  the  nippers 
It  receives  the  colors  consecutively.  Tnere 
>  ifmtiftnal  cylinders  revolving  in  unison,  one 

Tig.  1288. 


ChronuUie  Printing- Press. 

I  carr3ring  the  required  number  of  forms  and 
ler  a  corresponding  number  of  tympans,  while 
ton  cylinder  contains  the  nippers.  The  sheet 
ned  nntil  fully  printed,  in  the  same  nippers, 
oresent  it  to  tne  successive  forms,  from  each 
;n  it  receives  an  impression  in  a  different  color. 
nipper  shafts  are  joumaled  in  wheels  of  larger 
er  tnan  the  platen-cylinder,  and  the  series  of 
I  outnumber  the  platen  surfaces.  The  platen- 
ir  has  kmfptudinal  recesses  in  its  periphery, 
lich  the  nipper-shafts  enter  when  in  proxim- 
iie  form-cylinder,  and  by  the  larger  diameter 
nipper-wheels  the  sheets  are  earned  to  a  fresh 
at  each  revolution  to  receive  the  portion  put 
resh  color.  The  inking-rollers  are  moved  ra- 
to  bring  them  to  their  proper  type  and  to 
the  forms  carrving  another  color,  by  cam- 
I  which  give  tne  necessary  motion  to  their 
l-f^mmes.  The  distributors  have  their  recipro- 
by  the  oblicjuity  of  their  motive- wheeL 
iniabk  article  on  the  colors  and  mixing  of 
35 


colors  for  chromatic  printing  may  be  found  in  Ring« 
wait's  *•  Encyclopaedia  of  Printing,"  pp.  109-112. 

Printing  in  colors  by  a  succession  or  colors  super- 
imposed as  to  those  portions  which  are  formed  by 
the  blending  of  tints  is  now  done  by  the  lithographic 
process.     See  Chromo-lithography. 

Chro-matlo  Ther-mom'e-ter.  When  the 
edge  of  a  rectangular  plate  of  glass  is  applied  to  a 
piece  of  heated  metal,  or  other  substance  having  a 
temperature  different  from  that  of  the  glass,  and 
ex{)osed  to  a  beam  of  polari/cd  light,  colored  fringes 
are  developed.  As  the  different  tints  depend  on 
the  different  temperatures  of  the  glass  (which  is 
supposed  to  be  known),  and  that  of  the  object  to 
which  it  is  applied,  the  color  of  the  central  fringe 
affords  a  means  of  inferring  approximately  the  tem- 
perature of  the  substance.     Brande. 

Chro-mat'ic  Type.  Type  made  in  parts,  which 
arc  inked  of  various  colors  and  separately  impressed, 
so  as  to  unite  into  a  variegated  whole. 

Chro'ma-scope.  An  instrument  to  exhibit  the 
three  optical  effects  of  colors  ;  — 

1.  The  refraction  of  prisms  and  lenses. 

2.  The  transmission  of  light  through  transparent 
media. 

8.  The  reflection  of  speculums. 
Chro'ma-trope.    An  arrangement  in  a  msgio- 
lantern  similar  in  its  effect 
to  the  kaleidoscope.    The  Vig.  1284. 

pictures  are  produced  by       | 
orilliant    designs     being       | 
painted  upon  two  circular       j 
glasses,   and    the  glasses     M^i 
Being  made  to  rotate  in  J;       \ 
different  directions.     An        ! 

endless  variety  of  changes       I 

in  the  pattern  are  caused  Ckromairope. 

by  turning  the 

wheel,  sometimes  slowly,  then  quickly, 
backward  and  forward. 

Chro'ma-type.  (Photography.)  A 
proce.ss  in  which  the  chromic  acid  is  de« 
oxidized.  There  are  several  modes  of 
getting  photographs  by  the  chromine  salts 
preferably  the  bichromate  of  potash. 

Chro-meid'o-BCope.  The  same  as 
Debuscope  (which  see). 

Chro'mi-om'e-ter.    An  instrument 

for  determining  the  purity  of  water  by  its 

3  colorlessness.     It  consists  of  a  glass  tube 

i of  about  a  yard  in  len^h,  closed  at  the 

end  by  a  cork,  and  resting  upon  a  white 
dish  of  porcelain.     A  green  tinge  is  pro* 
duced  by  minute  algse,   a  white  opacity  often  by 
fungoid  growths  ;  iron  salts  are  indicated  by  a  pecu- 
liar ochry  color. 

Chro'mi-um.  Equivalent,  26. 4  ;  symbol.  Or,  ; 
specific  gravity,  6.81  ;  is  infusible  except  with  an 
oxy.-pyd.  blow-pi])e.  A  grayish-white,  brittle,  hard 
metal,  and  combined  with  iron  makes  an  alloy  which 
resists  all  tools  of  steel,  and  is  used  for  safes. 

Compounds  of  chromium  make  beautiful  pigments, 
and  afiord  colors  for  glass,  porcelain,  and  enamels. 

Chro'mo.  A  contraction  of  chromo-lithrograph 
adopted  by  Mr.  Prang,  of  Boston,  for  reasons  of 
brevity  and  as  a  trade- mark  to  indicate  his  produc- 
tions.     See  CnROMO-LITHOGRAPHY. 

Chro'mo-li-thog'ra-phy.  The  art  of  color^ 
stone  drawing  as  indicated  by  the  three  Greek 
words  from  which  the  name  is  derived.  Color* 
printing  was  first  afiplied  in  Europe  to  illuminating 
missals  and  printing  playing-cards.  (See  Cb  romatio 
Printing.)  The  pnnting  in  a  number  of  colors  on 
wooden  blocks  or  metallic  plates  was  never 
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fill  in  an  artistic  point  of  view,  inasraucli  as  the 
ffradations  of  light  and  8hud«>  can  only  be  expressed 
By  lines  of  different  thickness  and  by  isolated  dots, 
and  do  not  admit  of  the  complete  blending  of  tints 
necessary  to  imitate  the  effect  of  an  oil-painting. 
This  wais  accomplished  when  the  art  of  litliography 
was  brought  in  aid.  Baxter,  1803-1861,  in  England, 
produce<r  some  n?ally  pretty  work  by  a  combination 
of  metallic  plates  and  wootlen  blocks. 

Lithogni{>hy  was  invented  by  Alois  Senefelder, 
who  was  born  at  Pmeue,  1771.  (See  Lithogkapht.) 
In  short,  it  may  be  described  as  drawing  uiK)n 
stone  with  a  material  which,  when  treated  with 
certain  chemicals,  will  take  u))  tlie  printer's  ink 
when  rolled  up.  Senefelder,  even  at  that  early 
date  in  the  history  of  the  art,  S{)oke  of  the  possi- 
bility of  making  fac-similes  of  oil-ftaintings.  Storch 
and  Kramer,  of  Berlin,  successfully  reproduced  oil- 
paintings  by  this  pro<;e.ss  (1840-1850). 

In  making  chromo-lithogra)>hs,  an  outline  draw- 
ing  is  ma<lc  by  tracing,  and  this  is  transferred  to  all 
the  stones  (one  for  each  color),  reijiiired  to  com- 
plete the  picture  ;  so  as  to  secure  exactness  in  the 
ton^lation  of  all  parts  on  each  stone.  Within  these 
outlines,  and  ui>on  these  different  stones,  the  artist 
draws  the  different  tints  and  colors.  The  number 
of  stones,  or  plates,  neede<l  to  complete  the  chromo, 
varies  of*  course  with  the  eharacter  of  the  picture  to 
be  reprodiicetl.  Tlic  highest  nunilxir  of  stones, 
each  representing  one  tint  or  color,  employed  ])y 
Prang  u{>on  the  famous  chromo  calhnl  ''Family 
Scene  in  P6mj)«;ii,"  was  43.  An  artist  must  have 
not  only  a  high  degree  of  skill  in  drawing,  but 
must  |)ossess  a  fine  fijcling  for  and  a  thorough 
knowledge  of  color,  an<l  when  a  picturtf  is  presented 
to  him  he  must  be  able  to  tell,  approximately  at 
least,  what  nunil)er  of  plateii  will  be  required  to  re- 
pnxluce  it,  and  in  what  order  the  tints  and  colors 
must  follow  eai^h  other.  Furthermore,  when  draw- 
ing a  new  stone  for  a  chromo  in  pro4!ess  of  printing, 
he  must  not  only  be  able  to  calculate  what  effect 
the  tint  or  color  in  which  the  plate  is  to  be  printed 
will  have  upon  the  preceding  tints  or  colors,  —  which 
latter  will  (wrtly,  or  perha|)s  wholly,  underlie  the 
new  color,  —  but  he  must  also  keep  in  view  the  tints 
and  colors  still  to  be  added,  which  again  in  their 
turn  will  tend  to  modify  or  alter  all  those  already 
printed.  Thus  it  will  be  seen  that  the  accusation 
sometimes  leveW  against  chromos  —  viz.,  that  they 
are  merely  mechanical  productions  —  is  wholly  un- 
founded. 

To  treat  it  more  in  detail,  it  may  l>e  said  that  the 
drawing  is  made  upon  the  slab  with  a  sort  of  colored 
soap,  which  adhei-es  to  the  stone  and  enters  into  a 
chcmi(ral  combination  with  it  after  the  application 
of  certain  acids  and  gum.  When  the  drawing  is 
complete,  the  slab  is  put  on  the  pn\ss,  and  can>fiilly 
dami>ened  with  a  spongii.  The  oil  color  is  then  ap- 
pliea  with  a  leathern  roller.  The  parts  of  tlie  slab 
which  contain  no  drawing,  U^ing  wet,  resist  the 
ink  ;  while  the  drawing  itself,  bt>ing  oily,  Te\)e\s  the 
water,  but  retains  the  color  applittd. 

In  chromo,  the  first  proof  is  a  light  ground-tint, 
covering  nearly  all  the  surface.  It  has  only  a  faint, 
shadowy  n>semblance  to  the  completed  picture.  It 
is  in  fact  rather  a  shadow  than  an  outline.  The 
next  proof,  from  the  second  stone,  contains  all  the 
shades  of  another  color.  This  process  is  re|>eat4'd 
apun  and  again  ;  frequently,  as  often  as  thirty 
times.  The  number  of^  impressions,  however,  does 
not  necessarily  indicate  the  number  of  colors  in  a 
painting,  because  the  colors  and  tints  are  greatly 
multiplied  by  combinations  created  in  the  process 
of  printing  one  over  another.     In  twenty-five  im- 


pressions, it  is  sometimes  nscfsisiy  and  poMbls  to 
produce  a  hundred  distinct  shades. 

The  last  impresdou  is  made  by  an  ennTSTcd  stons, 
which  produces  a  resemblance  to  canvas.  Ob 
proper  registering,  the  entire  possibility  of  pr»^ 
ducmg  a  picture  at  every  stage  of  its  pn^grms  df^ 
]Xfnds.  '*  Registering*'  is  that  part  of  a  pmBinaa'% 
work  which  consists  in  so  arranging  the  paper  iti 
the  press,  that  it  shall  receive  the  impresHoa  on 
exactly  the  same  spot  of  every  sheet. 

Chro'mo-type.  1.  A  sheet  printed  in  colon. 
The  modes  are  various,  but  the  usual  plan  is  to  pr». 
pare  a  block  for  raeh  color,  or  a  form  for  each  color, 
and  to  place  the  paper  upon  each  in  successioii,  thp 
exact  place  being  preserved  at  each  imiHrssion  bj 
means  of  register  pins  or  a  similar  device.    8« 

CUKOMATIC   rRINTINO  ;  ClIROSIO-LITHOGRAPHT. 

2.  A  photographic  picture  produced  in  the  nits- 
ral  colors.  This  was  long  sought  by  Niepce  dt  St 
Victor,  and  he  announced  his  success  even  «kith  yel- 
low, but  no  way  has  been  discovered  of  fixing  tim 
heliochromic  pictures. 

Chro'mo-soylo-cjaph.  A  colored  pictniv 
produce<l  by  a  succession  of  wooden  blocks,  eieh 
lx*aring  its  separate  color.     See  Cuboxatic  pRiirr* 

I  NO. 

Chro'no-graph.    A  time  indicator. 

Astronomical  inter^'als  are  noted  by  pmnDf  t 
key  which  makes  one  dot  or  puncture  on  a  trarekog 
strip  of  (mper  and  another  at  the  end  of  the  ofaserrs- 
tion.    Such  a  time-fiaper  becomes  a  record. 

The  racer's  chronograph  is  one  which  depoati 
ink-spots  on  a  traveling  paper  at  the  start  and  a^ 
rival  of  the  horses. 

Professor  Glaesner,  of  the  University  of  Liege, 
has  a  chronograph  for  the  measurement  of  very  mi* 
nute  particles  of  time  by  the  application  of  elrctro- 
mncnetism.     To  measure  the  velocity  of  a  cannoii- 
ball,  a  series  of  targets,  consisting  of  hoops  intfr- 
sected  by  wires,  are  placed  at  given  distances  aptit 
The  wires  of  each  hoop  communicate  with  a  separste 
electro-magnetic  apparatus,  by  which  an  iron  prDcil* 
holder  is  kei>t  in  an  unvar}'iu^  position  hy  attrmction 
so  long  as  tne  circuit  is  not  interrupted.     Opposite 
and  close  to  this  pencil-holder  there  is  a  cyliiKier 
turning  on  its  axis  at  the  rate  of  four  revolutions  ia 
a  second.     Its  surface,  which  is  covered  with  psper. 
is  divided  into  five  hundred  parts  by  lines  drsvs 
))arallel  to  its  axis,  so  that  each  part  repreitenis  ooe 
two- thousandth  of  a  second.     Its  motion  is  effected 
by  clock-work.     Now,  whenever  the 'electric  cnr- 
rent  is  interrupted,  the  pencil-holder  ceases  to  be 
attracted,  and  falls  on  the  surface  of  the  cylinder* 
on  which  its  ^)encil,  therefore,  describes  a  line. 
Whenever  the  circuit  is  completed  the  pencil-bolder 
is  reattracted  and  leaves  the  paper.     Let  as  now 
suppose  a  cannon-ball  to  be  fired  throngfa  «U  tlieM 
targets,  so  placed,  of  course,  as  to  Ue  in  the  path  of 
the  curve  described  by  the  missile.     Each  time  it 
passes  through  one  of  the  hoops  it  inmpa  asondcr 
one  of  the  wires  ;  the  circuit  is  conneanently  intci^ 
nipte<l,  the  pencil-holder  falls  and  mms  the  pndss 
time  of  the  nassa^.     And  so  on,  fram  taigrt  to 
target,  each  or  which,  as  we  hare  said,  is  connected 
witn  a  separate  apparatus.     In  this  way  both  ths 
space  and  the  time  employed  in  ^oing  orcr  it  bong 
determined,  the  velocity,  which  is  the  ntioof  Umt 
to  space,  is  detennined  also  to  a  frnetion  of  OM 
two-thousandth  of  a  second. 

Since  1848,  the  idea  of  rsoording  tt^tnmmktiL 
observations  by  galvanic  electridty  has  hmm  pal  ■ 
successful  operation  by  serersl  individnb;  Vt^, 
feasor  Hilgard  of  the  ooost  warw^tj^. 
Hough  of  the  Dudley  ObosmtQiyv 
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Wr.     The  chn>ni>|^i*f»h  of  th«*  Utif-r   |>niitji    with  '      Th^  pnipi>^ition  tn  ilftfrniinf  |i>iifniud«*  at  mm  by 


tT|«  thf  tUDPof  mi  otiM*rvati'»ii.     Tli>*  |irn(fHM«tr  thii<«  fn«*4iit  ul  a  tini«>ithi'«*  ainl  iiiiHt-rvatioti  tor  iKMin 

^■inbr*  it  in  t>rirf.     Th<*  |*l.tn  ii  tvf^l  u|H»n  th"  iii»ii«*  tiv  (ti'tmiM  riiotii^  in  l'i:i<i.     Tii*' attiiiipt  did 

M1&'  i|>l«>  tiC  u«iM^  w{ibiritt>  ^y<«t*-iii«  of   m«-'  li'inir^iii  ii«it  fiul  for  w»iit  ul'  iii^^^Miniik  ;  Alnn/n  i)f  Sftiita 

lor  th^  fa«t  fii'ivirii;   ty|ii'-uhifl,  and  th(i*i«'  r«i-iinliiit;  <'iu/  ?>ii>o(*'^t''<l  to  di'trniiiiir  it  Ity  tht*  varialiiiii  of 

Chi^  ininprT  mtniit**^  «ti'l  Mt-iinil^   n*;;iil.itiiii;  nii  It  ttir    1*01111  ntHs-tii-*^! If,    Hiiii    \'\    •miiil-.iiiil-watiT  tiiiit** 

with  rlc^'trr>-nia^ii*tji    ooiitnillitl   hy   th«-    ikt-iii-Unl  )•!«••  i»^,    wlii'i*l-Muik    tnovrd    by    >*>-ii;|it<t,    and    by 

dork.  "  w|i  ks  •citiir.it'-il  Mith  •tit.  '  «k)ii<  li  }s»ji'  miiiiiuNr^l  to 

1     A  rrMrin  of  ■  l^^  k-«ork  iMiryin:;  .1  tyin'-u-lii-f-l  liiirti  ••■}tiit]  Ifii^^tb;*  in  tnvrii  |MTiihU  nf  tinic 
with  fif^.v  iruiibfr^  oil  it«  rim.  n-vulvirik;  <iii>  »•  fVi'ry         Ihtiiiu'   iIm' ^ixtit-titli   .iihi   >4-v*-iit«fiith  (Mitiirini 

■ri>nd  ;  on^,  t»u,   nr  |>trt^  ••!    twn  iiiiin)>-rH  l«  iii;;  ili«*  S|iiiiiisb,    |)iit<b,   Kn*iii'h,  and   Kii;;lihh  pj\*«>ni- 

tl«ar«  prin'ril.  hh  thit    h  iii-tri-*lth<«  n\   •a-.nridi  iiiii;.  Ofiit'*  hail  ••tfi-P'<l  rrM^anlt  Ittr  •111  iiiHtnitiii-tit  Mbicli 

bpindi-AS-l.     Tiii^  triiii    i-*   piirn.itilv  rv:;ii|.it«'ii  t<i  thmiM  dftrriiiiiM'  loii^tudr  uitlmi  a  t'l-rtain  ^|Mi-i- 

Ar»i^  uriifiinii'v  dv   till-    Kt  rt>-Mli>>l*-r   Irirtimi   ImIU.  tii'd    d'*>!r<-t*  **i   U'l'iiriii-y.      Sir    l«.i.ir    N<'Ut«iii  mik- 

AO<l  w^rtindAriiv  *>v  an  rli-i  *ii»  iiii;;n'-t  .i<  tin;;  i*\i  tli*-  p'ltcil  thi*  ilt'^nviTv  iif  ibi-  lon^^itiidi*  by  lb*-  di.il  itt 

flb»t  miirm.;  TvfM'-wb'-'-l,  I'll   «iiiTriill>->l  hv  tb«-  stand-  sn    sw-i'iirfit«*    tinii--k*i-)>-r,    .ind    tb>'    rurlMiiirnt   of 

anl   rUp  k       Tbi<i  triiti  1-  •  rritt-l\  in<b|Hti>bMit.  an-l  (^iir«*n  Ann**  in  1714  |ui\Mti  an  art  ^onntiu^  £l(i.fHHJ 

an  Kp  «to|>|i^l  at  I'b'i^iMr**.  wiibiiiit  inti-rfrrinji!  ^iiU  it  th**  iiH-ibtHi  diiM  i»v«*n'>l  thi*  liiiu'itndi*  tu  a  dt-f^m* 

the  nihrr  ty|M*-«b^!«  "I  oi.xtv  ^'*iik'r.i|ibi>  al  inilf^,  i;  1. '1,000  if  tu  torty  niib*ii, 

II.   A  fty«ti'm  "(  •  lt»-k  «  >rk  •MiiMofini;  nf  twitur  4;'J<>.*t<Hi  if  tn  thirty  inib-**,  to  In*  drtrmiinnl  by  a 

morr   %\i\i:*,    •  irrMti.;   ;b<'   ?\  ]^--i%h>-<-l'«     indt  .itin^  vii\.i^'-  tr>iin  Kiifi^luiiil  to  mmik*  ]M»rt  in  Anif'rii*a. 
U^  mini!--«  an  1  <••  ■•11  U       Th-   rn<i*fiii  nf  tbm  trim         .l>>bn    liArris«m,    Uini   in    \u:k\   at    Katilbv,   n«*ar 


I'nnti-lnf-t,  in  Kn^^binil.  und'-rtuiik  th«*  taik,  and 
Hiiii-ri'dt-il  :tiU'T  r«  |"-.iti'd  attf-rhpt*.  ritvi-rin^tlir  |ii*riod 
IT'J'*  IT'il  lli-t  tir-t  titn*'jii*-<«*  w.i<k  niadi*  in  17*15  ; 
tb>-  "^  '>ii>i  iti  I7:f!<;  tlirthiid  in  174i< :  tin*  fniirth 
III  17. '■.'*.  tb«*  \«-:ir  of  th'-  ^r*-at  carthtiiiakr  at  i.i*il«iii. 
In  \7''^  bio  tnotniin»nt  w.i-  M>nt  in  a  kin^'o  f«bi|i  to 
J:ii!t.ii- .1,  wbi*  b  It  if4«-b«-il  .'1  .»biw.  Hii  tbi'  n-turn 
I'l  i'urtxni'MiTli,  Hft*'r  a  ti\i'  inoutli^'  a^'M  iii-i\  it 
u.L-<  I  .'•'  iftri'i)^',  htiiiwiti);  an  ••iPir  nf  fij^bltm 
tl^  w«  •!*>  1«  «  b*'<-l      Tb'  *>  ]«' «b>«'N  .IP- ■ '•nntni- 1>  1     iiiili-- .iitti  wi!!iiii  tb«-  litnil'*  nf  tti*- ui  l       Iff  r«->  nvrd 

^  Yw.*m  ■l:*fk».  irii'iti  I  !)••■  ■  ir  -  i!iit-><-; I   wbi-  b  i«     tbi    r*  -.«.ii-i  ••!   I'-rty  yai^'  dili^'n««-  in  ui.ttalniruLa. 

■Dliirftol  4  4*ii{i  •if  ••{•' !ritt\  !••■  •  ••|i|i*  r,  b-il  liii;^  «i\t'.      II'  ill! '1  III  I7T''i 

i*w-r^  Arii-M    iii.td-    miny    im-  ^'>(  1^^^ 

Th<^  rvo '•rl  i^  niid>*  by  m   .innit'irt-   b.iinTiiT,  f)i--  "  pfi-v*!!.' iit"»,     nnil      r*'i**iv«'d 


u  al^>  ^'ivtri,  -i  -^  .1:1  •  i>  '1  •  riiijiii-t,  •'••ntridb'd 
Vt  tb^  •:.\i\  \\r\  '.'*  k.  >>|"  r  i-tiu'  I'l  •  - '•t|»'ni«*tit.  m 
•  maniirr    tnAl'>«*>> :«   X>>   tli**  :i-ri<M  -if    n  iirliiiw\ 

rl«>  k  .  '•%«'v  fii»?! '"i   nf  tb «j-rn"it    .I'lv.m- m^ 

thi^  \\\'^  ■■•i"  nr!»**T  Tb'*r»-  .ir»"  thp**'  t\iN  ■i«b«'<*U. 
nil  ati;.;;  nt;n  ;t*'<.  v^'iHid*.  and  b'ln-lp- Itb^i  "f 
V*'«>*id«  Th'-  in!'-.:»T  — '■■nid"»  IP"  ulv  iii.»"  1  It  «-v»Ty 
•^iMati'^n  of  th>'  »*  in  i  ird  |»-ii>|-il-i;n,  .ind  tb-* 
ufitr,  at   tb'"  •■ii'l  '•(  i-.ii  li  I  .»tii|tl'-t»-  ii*vt»lpitinn  «if 


kwDvnrr    ♦•i'lnj    ru^  I    \-\     »»i:;bt    .v\-\    ^-xr      Tb-- 
trfv^   ».••■  i!ik«  I  '-v  'V.ili    I  ill' r-        !'}••■  pi|"r  lilb-t. 
t«o  ill-  ri-  %  in  wi  i:;i,  i^ 
ki^din*;    a^«rit    flirt >    f-  ■' 
riiJ>r^.  tbf  Kiiit'-  4«  a  M 


^•»  1:1  i  'Ti   •!   "-ii ill   NivHi;. 

I'll     1:  I'.*  II    •■  !  Wit  ri    tu.* 
.  -    r-  -:■.  ••  f       r.v.  IV  lini'- 


i:ii\iir.n  •  T.t   pwanin  aiiioiint- 
llifcT  r.i  X  :t.nnO 

.Mr      h>rii->iin    ^tat***!    that 
^.iriiob.t»  )ip»iii;bt   thi'  rbro* 
i;'.rj.»r«r    tn  il^    pr»iirnt   |«t- 
tbr  hA;;i'ii'T  fa'l^.  lh<-  III- '    :■    1  tv  in  ■  I   .I'-i  ;t   t>u-     !•■•  !i'-n 

•B*rt«T  nf  an   iri' b,  by  tb--  i  'i  ■■!  -f    iii  <  »  .i|»tii' ri:  Tb»-  |«ri»i'-i|i]rs 'if  tli**  liirn* 

an«'n  *'i  «  «fi;cbt  **ii'  .|»-il  ■•!  |M|iti  Mill  b>l  1  |'-ii>^itinii  Ihibtnrv  an-  i-x* 
Abnu:  ].  j^"  >•!>•«•  r\  4!  i'>'io.  :m  i^i  liii;;  tb'- »|i.i- in^  for  |-I  iitj'-d  und*  r  <'nm-i\*<A* 
dltl*r»r.'  •!*.;•  *.*  Tdii  '  I'li-  •  -  ij"!i»«-iit  !■•  j1-«  1I"N  Uu.\N«f  nlilibiriK 
M«r«*''i  'v  «n  f  !•  <  irn-tii.i^t|i !.  ii:id>r  tbr*  iiiiitpil  >•! 
thr  iif*  •  r*i  r,  »!i  •,  by  |ir«  ">">:fi.ij  «  k-  \,  i^  I'lI*"  Ti  i;i  ik-- 
Wf^^*  '4  my  »i-Uh  tH-tA't-ii  thi   {•rint'« 

Thr  train  •Mrrvin^  tbi*  ruin  iv «  .tnd  iiit'-i.'*  r 
vv^idi  •  I.I  r-.in  ''i^bt  bn  ir«  :  tb<-  ^'  tr  f>if  1  !•  v  i- :'i;: 
ih^  }h*iU'ir  T  «i'.i  -b  iivi'r  ••'»'»    bliiw-  .    .11.1    '.'.I'     ;:  11:1 


>1 


-^^' 


t%romnwm*tfr 


U/t    n*\\:.Ji    t*i«"    |«ij--T    t..!i!    Hi'.i     ^'ii    l.J'"i     t!::ii  >« 

With     i\    ■.-.  ll!U 

\x  an  1  r.'.irr^  «i« 


fi'!  iiinviiu'   ?'»!•»    r  ;ji«  ■■?»•• 


vj.'rit*  ^  ;   b'l!    "fj  -     t!.i'»    li  ii!i 
v»>  ■•   \.\m.\   a*.    |<!<.i«ir<*.  with"  I*   1  ban^iri.;  tb** 
«f  tb*-  tt{»*,  \\>  '  "iiiifcir-iti%i-K  brii  f  r  iiiiiin^  i« 
a  arrvio*  i*i- iiiivmirif-i- 

1     A  •  hTxiH'!n''*»T  i«  a  m*'\<^ 


n  r .  Uiv  :iiii  Its  li>l. 

'•,     ■  lil.-Iii'll.rt.-r     ••li*i|M-|id'-d 

r,  .  )i(ii?:iirii<'t*r  l»alaniT. 
<  brnij.iiii.'f  fv    nrf    kn'iwn 
A"  <A  ly  •  .iii'l  /■•■■'  '' 

Ti.<-  nitiiic  ••!  •  br-ifinmrtrni  i%  unually  rnniiiirtrd 

at   p'\rrTi!IM-|lt    nl'«**-TVatnnfj*. 

Th-*  ir»*triiiii  iits  An-  w-iit  fpini  thf  tiifTrrinit 
iHkit'li  in.ik^rv  .ind  r»r»-ivi-.l  ■!  iitAtiil  ]«-nrHh.  Thry 
r>iiiitii  itii*  ^'P.ttir  fHirt  nf  a  \«-ar,  tb>-ir  ratra  )*-tnfC 
nn»oJ  d.iily  by  twn  y-'r-'nnH  Thi-  U-^t  rrrrixr 
I  !:.-i  ^  aii>l  .ip  j.ui«b.i*i'i  fur  lb»'  ii:iry  ;  titbrni  r^- 
fil  ti':ap.  and  tbi«  i;i-rti-ml  !;ii  tiling;  wii'iM  11.  l.i  I*-  ••-]%*■  1  t-rtiti- a'*-«  of  f  !•*•  I)i-iii-i- ;  fitbi'r^  ai**  iinrf- 
ra!' h*-*  «>f  all  kiri  i«,  -  i>  ;i-i\dr.i%  .md  'k..|iir  vi.iribii.  <  Mi  tb^ir  anna]  10  .tanuar\.  ttiiy  ar**  left 
4rT)'*x  au- h  an  bn  ir-^l  i.s%>  H  ariil  thf  i;radii-iti<l  tn  tb**  <>rdiii4r\  atmiiipbfn*'  trtii|M'ratiip-  fur  viinf 
||p«  of  thf  hrlnvnl  Kmi^  Alfrij  Tli>-  *•  rii  1%  rrmnttiH  ;  tbiii  ratrn  arf  lakrn  iiinlfr  t)if«*-  •  ondi* 
'f,  aifiii^  in  a  rf«Tri-  tttl  ^  u*--  t>i  tb  •••  bav.  tii>Ti« 
ktg  adjaatfufnta  and  coni|M-nNatiiir.ii  !<•!  tb'-  llu<  !:>.i-  Thf  a{«ir1nifiit  i«  tlicn  hfatf-il  to  a  tp'|ii'-al  trm* 
timmmct  t#ffD|«rmturv      Tbi-««*  barf  >Mi'n  a>la|>'.i->I  to    ymtiirf,  and  thf  raff  takfn. 

tk»  tUrk  Mid  to  thf  wat'  b  .  in  tb'-  t"in,.*r  tik"  im-r-        Thfy  arf  thfn  |ilaifd  for  a  i^rtAin  pfri«M|  m  trayi 
d  pfBdalom  of  (irahani  and  thf  f;ndir<iri  ]«  u  In-    nVfr  thf  atnvf,  and  thf  ratf  takfn. 
m  KAmioo  may  \m»  tit«d;  and  in  tb-  I.i!irr.        Thfy  arf  thfn  plaml   in  a  pfriipf rating  r ham ber 
Itan  aAd   loiitrai  tinf(   Uibiin-f-whff'..  df-     rooleil   liy   a  frm-rinir  iniitiinr,  and   thf  rat^  tahra 
Um  anf  |UaI  fX|«ii*-piii  nii-lrr  id.an^f:*    undfr  tbi^  artih'ial  ap-tir  tfni|M*raturf . 
«f  tumpi iwfre  ei  two  iliffi-n-nt  inftaU      With  tlif  ■      Thfir  «'af«rity  to  •isnA  thfn^  rariationi  rofiili> 
ita  aa  adaiitf*]  to  initruiupnta  liAViiifj  a    tiitci  thrir  valiir,  and  thfir  actual  nuigt  of  ezponifv 

o  !  may  be   eaUmatMl   at   1»0*— from  Um  4-  IfO"  of 


rlMl  ilrii  wtkk  baa  to  d 
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CHUCK. 


Fig.  1286. 


Aden  and  Fernando  Po  to  the  —  60*  of  the  Arctic 
regions  when  frozen  in  the  |>ack  of  ice  and  watching 
through  the  long,  long  night. 

The  two  columns  on  which  most  reliance  is 
placed  in  the  schedule  of  performances  are  :  — 

a.  ''Difference  between  greatest  and  least  rate." 

b.  "Greatest  difference  between  one  week  and 
the  next." 

2.  (3/ime.)  An  instrument  to  indicate  musical 
time.     A  melraname. 

Chro-nom'e-ter-eB-oape'ment.  The  chronom- 
eter-cscai>ement  was  invented  by  Berthoud,  and  im- 

f  roved  by  Harrison,  Arnold,  Eamshaw,  and  Dent. 
t  is  the  most  |)erfi><;t,  delicate,  and  satisfactory  in 
its  operation,  of  all  the  escapements.  It  is  also  kept 
more  carefully,  at  least  in  marine  chronometers,  as 
the  gimbal-joint  hanging  enables  it  to  maintain  a 
constant  position  relatively  to  the  horizon,  and  it  is 
carefully  guarded  from  jars. 

There  are  several  points  which  distinguish  it  from 
other  e^scapcments,  and  several  wliich  it  has  in  com- 
mon with  one  or  more  of  the  others. 

The  piece  carrying  the  deUtU-palUt  is  a  spring, 
and  its  motion  to  free  the  tooth  of  the  escape-wheel 
is  by  the  contact  of  a  pin  or  tooth  on  the  voi^  with 
a  secondary  spring  attached  to  the  former. 

As  the  iMdance  osciUates  in  the  direction  of  the 

arrow,  its  tooth  V  comes  in 
contact  with  the  secondary 
spring  a,  and  presses  the 
lever,  so  that  its  tooth  T  is 
freed  from  the  tooth  of  the 
escape-wheel.    A  ruby  pal- 
let P  on  the  veiw  receives 
the    impact    of    another 
scape-tooth,  and  the  bal- 
ance receives  its  impulse 
thereby.     As  the  balance 
returns,  its  vera^- tooth  F 
pre&ses    {last    the    spring 
without  moving  the  lever 
which  TVHts  agamst  a  stop. 
The  impulse  is  commu- 
Cknmomtttr-Eteaptment,    nicated  from    the    scape- 
wheel  direct  to  the  bal- 
ance-arbor, as  it  is  also  in  the  duplex  movement, 
not  as  in  the  lever  movement  where  a  pivoted  lever 
intervenes. 

Arnold's  chronometer-escapement  is  substantial- 
ly the  same  ;  a  secondary  spring  attached  to  the 
spring-lever  is  made  etiective  in  vibrating  the  latter 
when  moved  in  one  direction,  and  in  the  other  is  so 
pliable  as  to  allow  the  verge-tooth  to  pass  freely. 
As  juf  t  explained,  the  stroke  which  raises  the  spring- 
lever  withdraws  the  detent  from  the  tooth  of  the 
■cape-wheel,  and  at  the  same  time  that  this  tooth 
escapes,  another  strikes  a  {uUet  on  the  arbor  of  the 
balance,  and  restores  to  the  balance-wheel  the  force 
lost  during  a  vibration. 

The  free  movement  of  the  balance  is  only  opposed 
at  one  imint  during  a  complete  oscillation. 

Chro'no-met'ric  Oov'em-or.  A  device  by 
which  a  time-measurer  set  to  work  at  a  prescribed 
and  etjuable  rate  is  made  to  regulate  the  motion  of  an 
engine.  I  n  vented  by  Wood  and  improved  by  Siemen. 
Chron'o-acope.  Invented  by  Profejwor  Wheat- 
stone  ill  1840,  to  measure  small  intervals  of  time. 
It  has  been  applied  to  ascertaining  the  velocity  of 
projectiles.  In  Pouillet's  chronoscope,  a  galvanic 
current  of  very  short  duration  makes  a  magnetic- 
needle  deviate,  the  duration  of  the  current  being 
measured  by  the  amount  of  deviation ;  by  this 
means  as  short*  a  time  as  some  thousandths  of  a 
■eoond  can  be  nieaiured.    Sohuti*t  chronoscope  was 


employed  by  the  Ordnance  Department  at  the  a. 
penmental  firinos  at  Fortreea  Monroe.  The  i^ 
paratus,  operated  by  electricity,  i«  detcrihed  u  w- 
lows : — Two  wire  targets  are  placed,  one  abost 
twenty  yards  from  the  gun,  and  the  aeoond  sboiit 
the  same  distance  farther  on.  These  are  oonnectai 
by  a  fine  insulated  wire  with  the  instrument,  wbiiih 
is  about  400  yards  in  the  rear  of  the  ordnaoce.  The 
instrument  is  acUusted  on  a  plan  similar  to  u 
electro-ballistic  machine.  When  the  shot  is  fiml,  it 
cuts  the  wire  in  the  first  target,  and  then  in  like 
manner  cuts  the  wire  in  the  second  target,  the  is- 
stant  each  wire  is  severed  being  recorded  by  tbf 
instrument  The  interval  of  time  occupied  by  titt 
ball  in  passing  from  one  tai^^et  to  the  other  forniiihei 
the  data  for  obtaining  the  initial  Telocity  of  tk 
shot. 

Noble's  chronoscope  is  used  for  measarins  thi 
velocity  of  the  shot  during  its  passage  throogn  tk 
^^.  The  ball  presses  upon  a  series  of  disks  whick 
in  moWng  break  or  make  electric  coniiectioui 
which  are  recorded  on  a  rapidly  rotating  disk  whidi 
has  a  known  rate. 

CluTs'o-type.  {Photography,)  A  process  by  Sir 
John  Herschel  in  which  s  sheet  of  paper  is  satnstsd 
with  a  solution  of  ammonio-citrate  or  iron  dried  is 
the  dark.  Exposed  in  a  camera  or  printing-fraac, 
the  faint  picture  is  developed  by  bmshinK  over  with  • 
neutral  solution  of  chloride  of  gold  wsshed  in  wstcr 
repeatedly,  fixed  by  a  weak  solution  of  iodide  of  |S> 
tassium,  and  then  finally  washed  and  dried. 

Clirya-talQo-type.  {Phoiograpkif.)  A  nuM 
given  to  a  kind  of  picture  on  a  translucent  mstsiiiL 
Opalolj/pe, 

Chuck.  1.  An  appendage  to  a  lathe.  Beingsemid 
on  to  the  nose  of  the  mandrel,  it  is  made  to  grMf 
the  work  to  be  turned.  There  are  sevenl  TsriM^ 
as  — 

Arbor. 

Branch. 

Centering. 

Concentric. 

Driver. 

Eccentric. 

Elastic. 

EpicycloidaL 

Expanding. 


Oeometrie. 

Oblique. 

OvaL 

Plain. 

Prong. 

Ring. 

Screw. 

Snrfaoe. 

Unlverad. 


An  expansion  or  elastic  chnck  a,  having  a  eotrii 
range  of  capacity,  may  be  formed  bj  giving  a  fvi* 

ng.lSBT. 


cin^cK 
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cleft  to  th»  rn«l  of  «  cy!inilri«*al  tit  tie,  whf»w 
ffntl  acivwi  on  lo  thf  thnMilttI  iiiaii<ln'l  of  th«> 
■hraal.     Thi*  fif>j*^  t  tt*  In*  tunutl  h  ihrtiKt  iiitii 
Ik*  rhoi'k.  rx|«ii<liiit:  ttif  4|um«lri|i«rtitr  Muket. 
k  u  Hr!*i-ir«  iM(«'iil  lirillo  h->i>  k. 
<;  cmtrr-'Irill  oliiit  k. 
dL  Warwu-k  i-hiii  k 
C  Mt»r%'  %  A.ijit'tt.ii'li-  I  hui  k. 

A  firriii.tr  %«w  ijf  ^iiia'i  iliiinit'-r  may  )•<*  tnniii)t«-«l 
OD  A  Ulh*--*  h'iik  /,  will-  li  liai  .III  .i\l.»l  I'lHiIl  to  III 
Ul^  hul*-  III  th*-  »iw,  aii'l  A  ••-til:4l    w  it'W  or  iitit  t<i 

Optirbut^  iiw*  tliM  iipNlf  for  l\^•'  siii.tl],  thill  saut 
with  vhirli  th''y  I'ut  xh*'  iiot'  li'-i  in  tin-  tiiUxi  M-r% - 
UIK  M  »pnni?«  111  |H'-kit  *••'.•-'»  ii|N--v 

iWT*T«  in  iviiry  iipiiiiit  tti«'ir  n4ih«  in  a  himiUr 
■■an^r  Th**  mw4  fur  •  tittin^  tIm-  hi- k<f  in  v  p'w- 
hmdii,  Ait'l  tti>»'<«'  f>ir  riiiKii.^'  «ii*-<  Mi  ;;i^-liiirii>  r->. 
MAT  br  rh:>i  k<- 1  'ir  iim  .ii*>  1  ••!!    i  imii-lti-I. 

f^  •mall,  »iHi.U-;i  iij< .  !;.»ti.->:u  !<-r  iIh*  intiTinr  <■( 
iM  L«  '  II*  hy  %Lu*  >i.iiii.ir.\  III  i:tnt<il. 

f  u  a  fti-ixiU  ■  )iii  k  ^%ith  iLri<-  r*<lully  ailjubtabli* 


A  ti  a  }iUn«*r  i-hin-k. 

tf  It  a  «  rvw  I  {i  i.  K. 

k  u  an  i:i  i*-]*  it  !•  :t*  i  iw  i  h'.i*  k 

TW  fr*-^*\frf-  ./i-t.X  ii  ill -^u'Ti' •!  fur  I  h.-inpn;;  tli** 
llrr  (*f  \\t*-  u<i:k.  .Ill  i  o't-.  *•<•!'  t-A'i  |inh  ipil 
iv*  ,  iin**  att.ii  ill''!'   r.i  r.'f    tut*.  I'>1  <•!  fh'*  I.i'li- 

to  tb^  atit  111   iiiiiti'-'i.  i:i  .1  ■i-ivi-Vii!   .;:  *■•%•■  uf  ili** 


Sharji,  Aii'l  •■••ii-i'.'*  "i  rl,;.f  |.ir!..  t!.      A      •, 

IW    tix'iff.     aTj  I    ill.'    /..  ri'r.-       !•    ;•■  (v-     .  ?,  i    k     j, 

■PVQffv*!    !.i    i;j.l    |»iiT.ik<  ■•   '■!    •!••       i:     .l.ir    iiiifj-.;i    .-I 


tbr  fl)«n  i- 


lii  I'riiiit   t*t    '.  .-      }i.i  ^    I'   I  >1>>-. •-;  III 


I--  f  'f  !:i-   p.-«  p:iiin  •■!   4  •  .  !■  r.  fr-'n 


!■•  <  •  :i''  I 

«f  «hk  -'i  j-ri..-     '..4  "  ri-«   !•■    .%'.:    ?i    !;.      .*.iik    |i   V 
tArbf^i.      .\«  tl.>*  ii<<ik  lirii*  -<■ -.i.-i,  i:   ;,  («    i   'ii'liii^ 
[«•.«  A  i<>««  !li>-  ■'•riti-r  «!.!   :.    .;•    .•-;  i*        r.  •  ILpv 

Li^L'ij   ;iiiifMii    iH   I'foi.  -I    i>\     I- iifM 

wr  r.fi,;  ■■(  l>i.i*n  f-i-iti*:.  •!   •  •  *lii   |  .i'|i  \  uf  tli-- 

kt^'JM'      '.••     tllfilllLu     111    M.'.i     ..     ill-     >••      k   of    tt.' 

A    .'I    ;■..'  ;.  .-  rAi     ■ 

l^    :4  •'  •!     Ill     .1    »     ■-     ■  fl«/ 

wIm  ii  tli<-    |>i".'  I  rii  .1  • 


»-      Mi...!- 


.'  n 


..  !..  !■.-.«  I 
oti.iij'.l  I  .  *.  I  1  ••{  .1 
•  IX     i!  ir    '.:<    :;>;i 

\      •^  ■   «.'  -.  ■      «-.'i'<.  •' 
)i-L>    .1    I  I'll  tl  *>!i  !•  r    t  • 
«i).l   Ii    tl.<     wmi'-v    It    i? 
U*  'i-  -I.    -ill  1    \\\\^  It    «-i 
jf'Hi  ■•!■  1    I  •   ;  •   ;;!V'     .1 
(■•iiii':;.'   I    >  :i>   i!  ii    m-i 
ti'iii  i!i  1  *  I  li  il  ••>■  i!!  I- 
tii'h  t-i  •*  •    w  .'k  r«  Il 
ll\f  Iv  Ni  til*'  liiiil.      S-«- 
<>  >     I  M  I    i  >.  |(     I.  A  I  II  I   . 

Ilxoi    r  m.:nf.. 

\\^  l-*^  iliiiuiihri** 
ffir'n^.  mI  |.i!lii-  ■  in  k"» 
h-i*  :f</  J  •»  "«  !••  ^.'J  t*I' 
thf  (o'l  "I  ill"  Witik, 
a^  Sh**  •  A'*-  iiiAV  U-. 

4.     T)l*'    htir  k     iif    tip- 

chui  k    t<-riii:!ii**->.  Ill  A 
Ifi     ccNii' al,  tlii« -i'li-'l  If  4*1, 

llli  li     «■}■  III!     •■!      •  Ii»»*  ^ 


tb" 


J» 


w».    will'  Il      afr 


UmI  ili4«  io  KToovra  in  th*  mnKal  ■hrll. 


b.  The  nut  haa  a  conical  o|N*ninf;  in  the 
which  np«*imtPM  o^inst  tin*  iiirliiif*!  iNn-kit  of  the 
J.IWH,  to  t'lAinp  thfiii  iiiMin  the  ilnll  ;  wh>'n  rflievcd 
ihry  iirr  cxiMiiiittl  liy  hjinii;^^- 

r.  TliiH  I  hill  k  )h*1iiii/<«  til  tli.it  rl.L»>«»  which  ii 
roiiNtnictiil  with  m  n*w«i  fitrth<*  pur{K>sr  of  oiHTating 
thr  jaw.v  it  in  |iiiivii|i-«l  with  a  ilnuhlr  Si  ii'w,  tbie 
piti  h  of  on*-  In  111^  jMsi  li.ilf  Th.it  of  till-  othfr,  to 
f*|H-Riti'  the  jawi  Kiiiiiilt.iiHtMitly  ill  o|i]Mr«itt'  ilin-i-* 
timis  ^*  that  they  uill  .i|i|iniiM  h  or  rri  itlr  fitiiii  thn 
!■•  iii*-r  at  ripial  h|i«h>i1,  tin  n-hy  funiiiit^  a  im-H'  <  I'litrr* 
wvf^  iiii-i  h.iiiittii. 

'1.  {S*tut»nii.\  ti  LH  !i  tr,irft,iitj  '■/turl'  in  whi'h 
haWM'pi  or  it'|H-t  run.  Frh-tinn  iii|ii-r^  |>n  vrnt  thr 
wraiiii;;  of  th*-  ii>|a'  It  i^  iivii  mi  th«-  I -ill  or  oth<*r 
]iurtt'<ii  *'f  n  hhip'*!  siili-. 

Chuck-Uthe.  .\  Uihr  in  wliirh  thi*  work  ia 
Ill-Ill  hy  a  MN  kit  iir  ;:Tn-|iinir  «l''vi<<*  atta>-hitl  tu  the 
ri-\iilvinf{  nuitiilrd  nf  th**  hl•ali.^tul  k.  It  ih  iimiI  for 
titiiuh^'  ^liort  wnrk  "in  li  lu*  <-ii|m,  ii]i«mi1s  UilK.  and 
a  i;r*'.it    \aiirty  uf  otiiaiiit-ntal   anii   UM-ful  articlm. 

.Si-i-  i'lll*  k. 

Churn.  A  Vi-*>s«-l  in  whii  h  milk  or  rrrani  in  na* 
t.it<  1  *ti  iiitliii  •'  th'-  M-jHiMtSiiii  111  the  oily  f;;lu)iuiM 
ftiiii.  ihi-  otIii-i  |Hir!i"ii*'. 

'Mil  .111-  I'-iil  ini»l<-  Iif  iiiakiii;;  I  iitti-r  waA  |iriihjhly 
thi-  Kiiiii-  ,1'.  |>ti<ti>i-<|  t-y  till-  Iti-iliiuin  Aial>fi  and 
thr  .MiN'is  III  liiilury  .it  th«-  |«i*-<a-iit  il.iv.  The 
.  :>.iiit  I-  |-!.ii>ti  ill  il  ^*  >.ii-«kiii  aiiii  H^ituti-il  hy  hand 
or  hy  ti'.i'iih/  It  wiTh  th<-  ti>-t. 

Till  i-ii!*ir  ..ii'l  hni.' \  lilt  iitif  iMtl  hv  I-aiah  vii. 
I.'i.  1^  i'<  :l.i»  «i..)  .Ill  iiitii  i*-  I'l  tiH"!  Ill  th»*  VMtX, 
'\  h«  hiiTti-r  .ii.>l  li'iif)  .in*  ntut'^1  aiiil  th*-  iii«u«l  iii|i|ird 
in  It 

'I'll*-  «•■!<!  •■/.ii»iii,  r*  ii'li  r«-il  hiifhr  in  our  tranala- 
thiti  «if  til*  iWi'I*-.  M  •  lilt  ti*  h.t\«-  ti-fi  rii-il  til  M-v<*rml 
t"!tiio  "f  n.;.k  -iii'i  il*>  ]irt.t!-ii  tiiiiix,  ••III  h  ai  nut^-t  of 
"i'-.x  n.iik.  I  r>-.iTi!.  till' k  iiiiik,  •  i>r>l.  *n  h'lttir.  Tlie 
:t!t*r   \^   |.<ilii|>o  tli«-   iiiii-'t    ititr«-<(iii  nt    furin  of  ita 

II-I-,     l:ir     |<    «viiii|i;|y     iliti  liiii-il     III     th*i!>t<    JmssRf^ra 

\«li.ri  ti..  .irTi- li-  IS  u»iii  liir  .iii.>iiitiii^*.  It  wai 
'■'  /•.  r  't  KIT*  .11. •!  ii.iik  lit  •'h**!*"  th.it  niail^ 
■I. -'I.u'wi  "w.ii  I.I*  ;iiiit  khk."  .XrrAhatii  'Mmik 
'  .r!.i  ,i:  .  niik  aii-i  tl.<  •  .lii  whhh  h>-  l.^il  iirt-^<ird 
,iiiii  Ml  Utiin-  ■  tlitt'i  »triiik:*r  *i»itiT»  >ivrm 
"...ik'il  w.-iNr.  iii..l  '  .l.n  !  lit*-  vitf  ••!  Ml  !■  r  the 
K'-iiiir  "l':»^i-  III!,  iiiilk  ,  i>i.'-  I  rmi^'ht  fi.rth  hiittrr 
I'l  .1  liiiill\  .tioli  '  I- I>'i*-  •)••-  i.iili'i  h:iii  tu  the 
^rmii.il  \\'.'\t  I  fi-iit  pill  iifiM  ■!  Ii.iiiiliit-I.  Jiih  rrfrre 
t.*  the  tint*  w  li<  I.  h>  •iii<i;.'.i|  l.iHffi-t.  f>r  ■•  hr  rl- 
pf  •^'x  >1  It.  '•  w  i-h'  !  ii\  *!- 1  '  »i?li  hult.r,  al  il  the 
!•- k    |«'i:i>>!    II..-   •■  .!     i:i>;^   •:     111  ".<*iir«l)    the 

•  liiiiiiiii>;  •'!  ;i  I  k  lriii;:i;li  ;..{«h  l'<i!t*-i."  The 
ii  .i>l*  r  « .III  p!- k  ••'  t  fill  %.iiiifi«  pill)  4lilitii-o  of '-arb 
>  .!«•  ttir  hiii.*^  .t  It  iiii:*-t  In  II  •  iitiiiiiiil,  h'i«ii-ver, 
ih.i!  th*-  W'irii  riii.|ir*<t  lA'^rroii'i  ii..-iy  !«•  jii^t  aa 
ioir*it!v    iir.l*'"!    ;i«*.    -r.    ari'l   m.*\   iit*r  tu  the 

pr«-««llik'  ot  i  llPl  t'l  11*1  it  .  t  th*-  «ii>  >  >Wfrt  Ilillk 
(•••iipi>>l  hut  a  lifi.it*-il  ••pa<f  i:i  thr  <  iri«-ntal 
ri-iiniiiiiv,    nrit  i<  lit    ur    iinNifrn        It    i «^aniy   W* 

•  aim*  MNin  itourKi,  aii<l  th*y  ii<i*pt*il  tl.r  -ituati'in. 
Tip-  •'''-'■<  ••  ••■iL'iil  i*'''l  If  lik  «*f  th*-  .\r4li4  wjt  and 
i«  !h*-  ii*tial  l<iiin  in  wh|i  h  tiiilk  i-  um-«1. 

Thr  Tiiikt  >'-i  ^hiiw  tl.rir  Ijitar  origin  in  the 
prrfj-riipr  fur  *«iiii  nvrr  *i»**'?  niilk. 

W«*  liii\*'  a  ni«-nti<tn  **l  (•uttrr  tn  the  iirw-ri|itioii 
i.f  th*-  N\!l.iJtii  hy  Iltr.-|..»u*  {h.  4M  H.  i\  |. 
"  Tli«*M*  {Httplr.  Mi)«  h**.  "  |Miur  the  milk  nf  thrir 
MMri-n  II  to  »i»-l' n  vi-kv-Ih,  •■.tti«r  it  to  I**  %  lolriitly 
•itirr***!  i^r  «hak' n  ^y  thfir  hlimi  »U^*>%  aii'l  •r|«rmta 
thi*  |«ilt  tliAl  ari««*«  to  thf  t'lrta'**.  an  th*  i  runftidcr 
It  nt'in-  VHhui'i*-  atiil  nior^  .irii.  liiii*  than  that  wbicb 

U  <ol|rit«-*l  l-*luW   it  "       Thi*  I*  fV|.|flitly  ^iirr 

lltji|ii**  ratr<i    i4(>U    B.    L  I    drwnbni    tbf     |i 
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mora  clcftrlj,  itating  tlut  the  lighh-T  portioD  (but- 
ter) lun  to  the  top,  and  the  other  put  Wu  lep*- 
ntnl  iDto  ■  li<|Uid  and  Mitid  portion  {furd  and 
wiry),  of  which  the  fornicr  wai  pnnrd  tnd  drinl 

Till  buttrt  ii  m.*om mended  bj  tliis  "rBtber  of 
mnlirinr "  m  ui    oiutiuciit,  and   Bubaeijuenllj  bj 


4.  Tuft  chura.   /I I  iiitlnl  iliriiM  ihifla 

tat«d  by  vheel  ud  pinion  from  iha  iiniib  >W1 

9  hu  two  dMhan  rotiting  in  diSmat  dinitlM^ 
one  driTen  bf  tlu  centml  udautd  tbaotfar  If  Hi 


Oalen 


131. 


The  }Ki«t  Anmmndrirln,  di»crtliins  the  wedding 


hull 

Tlio  n'firi-nrei  to  Iniller  «lr  Oi:c«iioii»l  only  ;  by 
Arittutli*,  who  Hppakn  of  it  u  the  oily  i»rt  of  milk  ; 
liy  Stnilm,  who  HpeakH  of  it«  uw  l>y  tlie  Kthiopiuu  ; 
by  Plutiin:h,  who  xiifak*  of  a  tlpaitan  lady  anointed 
with  liutlcr,  and  mtii-lling  to  loudly  that  Berenice, 
her  hoxtn*,  [HHJtivrly  L-ouid  not  utiuid  it.  Brn-iiice 
on  hrr  part  Miwit  ■■>  >trant!ly  of  rancid  oil,  that  the 
Spartan  wiui  ha[i]iy  to  l<-av<'. 

DianHiridM  and  finlrii  r^fiir  to  the  um  of  butter 
aa  ■  Hiilutitiiti'  fur  oliri--uil  uh  a  drvMing  for  tnble  lue 
or  for  Ivathrr.  Ijimp-hlai'k,  ublitineil  by  the  burning 
of  liitttirr,  thry  moiiinii-nd  for  an  pye.Mlve. 

I'liiiy  d.wrilH'i  ilii-  usp  of  bulliT  and  cheeae  by 
the  "  turhamUM"  lienituiM.  Tlie  Itoinani  uwd  but- 
ter for  anuintinK<  thi-  (Irrmiins  fur  a  hair-drMuins, 
the  Kityi'liaiia  fur  burning.  Nont-  of  thriii  prohably 
knew  till-  libte  uf  fCTHiil,  liaid.  clraa  butter. 

Thi-ChrlHli^noiif  Kcvpt  ua^d  liutter  inotrad  of  oil 
in  thi>iT  laniiM  in  Ilir  third  century.  It  waa  nuirr 
ta  r»i«'  I'attir  than  iiliv™,  a|>[iarviit1y,  in  that  land 
whi^'  it  is  KUil  it  now  cosLt  less  than  tliree  dolUrs 
torais-i>rhildl<>ni.iliiritv. 

Tbi!  ArahiHii!>  mid  Turica  have  a  preparation  of 
eunlleil  milk,  calii-d  trh-m  by  thi-  furnier  and  i/aourt 
by  the  liittpr,  wliii'li  thry  ]>rrscrv<>  in  iajf/i.  In  aii- 
.wnilili-i  ]iiVHwd  I'linU  aflrr  ibey  have 


n  iirukrn  by  tlii>  hand ;  iui«-<l  wirh  waif 
conif!!  a  I'iKilinu  drink,  and  i*  aaid  to  lie  wholesome 
and  aprri'i'ahlf  in  fi-hiili-  diwuiu-a.  It  prubably 
fMiiii'd  lh>-  lait  m--il  of  SixTj. 

KivnIi  iiauurl  i*  liiiK'h  usiil  ax  food  by  the  natives, 

Thi*  buttiT  nii-iviil  at  4'anatantiiinpli?  from  the 
Criini-a  and  Kulaii  i*  Unt  Nalti'il.  ]l  is  pnriaml  b^ 
■ni'ltini;  in  largit  ]>nnH  and  akimmin}:  ntf  the  impuri- 
tir>  whirh  riw  tiithi-  HnrfaiT.  Itntlfthiia  prrpaml 
is  .all.-.!  <^r  ii.  India.  It  U  xm-A  f.ir  frud  1>v  some 
tjoiXfi  anil  for  amiintiiii;.  Uh.-i-  ia  uwd  to  >iDak  the 
wwhI  on  whii'li  llir  victim  of  the  Ktlta  ia  aacri- 
1i.-f.l 

Till"  i-Ib«w»  iind  varii^lint  of  rhams  are  so  numer- 
ous that  juttii-e  canmit  lie  done  tn  th>'  luhjpct  within 
ailmiMibTf  iHiiinilii.  Tliu  fullowiiiK  cluai  Heat  ion, 
with  an  rxiimple  of  each,  will  aHbrd  a  glance  at  the 
distini'tive  kimls. 

1.  Thi-  f>liiHjfr  .Imrii.  <i  r»piv9>-ats  the  vertiatl- 
daahrr  pluu)Crr  I'hnni.  A  sprinic  ansiitx  in  the  re- 
coil or  lirtiiij{ni»lii>ti.  Rotation  of  the  rhtiher  ma^ 
be  given  bv  a  Hjiinl  on  the  ittein,  or  liv  giving  a  npi- 
nil  net  lu  tbr  bfaiL-s. 

ft  is  a  horiziintully  ojrrated  daaher  I'hnm. 

3.  ft-trrtt  i-hnm.  r  lias  u  pair  of  da^lii-ni  revolv- 
ing in  ilitlvn-iil  dins'tions  by  distini'l  iT^nkii.  Id  a 
Diwlilied  form,  the  hitrn-l  is  mounted  on  trunnions 
and  is  itwlf  ruUtnl. 

d  luui  a  stationarj'  hnmd  and  one  rotateil  dasher. 

3.  Biur  chum,  r  liasino  dashera  tvvoli-ing  at  dif- 
ferrnt  spevl-i.  The  inner  dasher  is  drivi'n  by  the 
erank.axis  direet :  thu  outer  one  hv  an  iiileniaily 
geared  wheel,  a  pinion,  and  a  third  wheel  on  the 
uevve  whii:h  cames  the  daaher.  The  arrangement 
tt  whocls  is  bhowD  at  e*. 


Sd^il  1^ 


le  DuwivwbMl,  yhUk  mUHH 


valre  on  the  appar  awl  at  Iti  itm 
air.  tb«  Tdv»  on  tbi  W "- 


MldMfejTC 
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I,  the  action  of  the  tsItb  ia  re- 
.  ths  air  issues  inUi  the  milk  >t  the  apen- 
low«r  And  of  the  hollow  item. 
dloWB  &rraiigenMDt  lappleimatary  to  the 
hm  of  the  daaliera. 
«  mui;  other  varieUes  of  atmoirpheric 


rtaor  chams.     k  has  a  rubbing  or  grind- 
in  the  cream  in  the  upper  chAiuber,  tlie 
eiug  to  break  the  little  aacs  which  con- 
tyno  particles. 
Wkvr  chum,  t.  Fig.  1290. 
'mduium  churn,  m. 

I  in  the  eniuging  frame,  the  up- 
re  slotted  for" '  *'""  --■-' 


of  the  &iial 


KsUai  daaher  chnrn,  n,  has  a  pair  of 
tieally  Tedprocating  and  operated  by  the 
tanks  on  the  common  shaft. 
Seoelvitig  anA  RecipToaUiagchaTa.o:  the 
!3  a  rotary  dasher  whose  winfp  act  as 
be  aima  of  a  reciprocating  dasher.  An 
e  carries  the  recipi-ocating  dasher  and 
^h  an  outer  sleeve  carrying  the  pinion 

OidUating   chum,  p  ;    the  cylinder  is 
on  tmnnioni  and  oscillated  b;  the  re- 
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ciprocating  daaher-ahaft,  which  ia  connected  to  the 
revolrinR  crank. 

12.  "Hie   Oaeillatiag   dasher  cham,   represented 

13.  The  Tkermometru:  chum,  in  which  the  box 
or  the  dasher-ahafl  has  a  thermometer  to  give  con- 
stant indimCiou  of  the  temperature  of  the  cream. 

Numerous  patents  have  beeu  granted  for  mattera 
of  detail  such  as  :  — 

Water-Unks  for  hot  or  cold  water  to  temper  the 
cream.  Ivory  bushings  to  prevent  the  taint  of 
i  1       jgj  ^f  jj^jj      ilatiirials,  Biieh  as  glass, 


Au  artificial  butter  is  made  from  suet,  which  ia  first 
Gnely  divided  by  circular  saws  in  a  cylinder  ;  then 
treated  with  water,  carbonate  of  potassa,  and  finely 
divideii  fresh  sheep's  stomachs  at  a  temperature  of 
15°  C.  The  pepsin  and  heat  separate  the  fat,  which 
floats  on  the  surface,  whence  jt  ia  deeanted,  and 
when  cool,  placed  on  an  hydranlic  pntis,  which  sepa- 
rates the  etearine  from  the  semi-fluid  oleomargarine, 
which  IB  employed  as  follows  in  tiie  preparation  of 
the  butter:  SOkilogramniesof  thefat,25liler8ofmilk, 
and  20  liters  of  water  are  placed  in  a  chum  ;  to  this, 
100  grammes  of  the  soluble  matter  obtained  (hira 
cows  udders  and  milk-glauds  is  added,  together 
with  a  little  annotto.  The  mixture  is  then  churned, 
when  the  butter  separates  in  the  usual  manner. 

In  connection  with  this  subject,  we  may  be  par- 
doned introducing  a  short  account  of  how  royalty 
chums  by  proxy  and  how  nice  a  dairy  may  be  made 
when  "  expense  ia  no  object." 

Prince  Albert's  model  farm  is  about  a  mile  from 
Windsor  Castle.  The  daiiy  is  a  beautiful  cottue 
with  a  maible-paved  and  irescnrd  vestibule.  The 
interior  is  a  room  about  thirty  feet  square,  the  roof 
supported  by  six  octagonal  columns  of  white  marble, 
with  richly  carved  capitals.  The  fioors  are  of 
white  porcelain  tiles,  the  windows  stnined  glass, 
borderedttilhhawthorn  blossoms,  daisies,  buttercups, 
and  nrimroses.     The  Hoors  are  lini-d  with  tiles  of 

Iiorcelain  of  a  delicate  blue  tint,  with  rich  medal- 
ions  inserted  of  the  Queen,  Prince  Consort,  and 
each  of  Che  children.  Shields,  monoRrams  of  tba 
royal  family,  and  bas-reliefs  of  agiicultursl  design, 
representing  the  seasons,  complete  the  omauii'nta- 
tion  of  this  exquisite  model  dairy.  All  around  the 
walla  runs  a  marble  table,  and  through  the  center 
two  long  ones,  supported  by  marble  {losts,  resting 
on  basins  throu^  which  mna  a  perpetual  stream  of 
spring  water.  By  this  means  the  slale  of  table 
are  always  cold,  and  the  temneralure  of  the  dairy  ia 
chill,  while  the  white  and  silt  china  milk  and  but- 
ter dishes  resting  on  the  tables  are  never  placed  in 
water.  The  delicious  milk  is  brought  in  in  bright 
metal  buckets,  lined  with  porcelain,  the  Queen's 
monogram  and  ci«st  flittering  on  the  brass  platat 
on  the  covers.  In  the  room  where  the  butter  ii 
made,  milk  skimmed  and  strained,  the  eyes  may 
be  feasted  on  the  rows  of  metallic  porcelain -lined 
cans  of  every  size,  maiie  lo  lock,  end  sent  to  the 
royal  family  even  as  far  as  Scotland  ;  so  they  always 
have  good  milk  and  butler.  The  chum  was  of  metal 
also,  and  lined  with  porcelain,  made  in  two  com- 
partments. The  outside  chamber  surrounding  the 
cylinder  can  have  warm  or  cold  water  poured  in 
to  regulate  the  temperature.  The  lid  is  screwed 
on,  and  the  stationary  stand  on  which  the  whole  is 
turned  makes  the  woik  easy  and  rapid.  But 
while  over  sixty  cows  are  daily  milked,  and  as  many 
more  are  out  grazing,  the  royal  family  are  more 
than  Mtiafied.  and  the  I.oiidoners  growl  that  the 
overplus  is  sold  and  the  money  pocketed  by  tliait 
money-saving  sovereign. 
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2.  (/Vnx/.u'i.)  The  block  or  chuck  on  a  porec- 
lain  turnrr'a  lathe,  on  «hii;b  the  tlirown  uid  MlcKd 
mrtiolp*  an-  tunii-d  by  tliin  iron  tooli  to  gira  truth 
•ml  HiiiiiothneiM  tu  tiniukr  artieles, 

Clmru-dBBta'ftr.  The  moving  agent  in  >  cham, 
rotiiiy  ur  Tin:i[>roi»ting,  by  ichiub  thu  Diitk  or  cream 


Cham-poir'Ar.     A  motor  for  driving  chums  ot 

churn-iliuhi-m  to  ■gitate  the  milk  or  cn-am. 

Aiiini.tl^,  miuh  u  dogH,  ihcrp,  or  goila,  are  inv- 

Cloynl  [n  treadmilla  or  ilatted  platTrDini  an  endlnn 
1-1  [,s, 

Thr  pover  of  dractadin);  wcightii,  springs,  wind 
or  wilier  driven  whci-la,  etc.,  are  lucd. 

Chnte.     An  inclinFd  ttouftb. 

On  a  tuniliTiti- iwale  it  tmma  a  leader,  or  feeder  for 
nuli'riaU  or  blankii.  to  inacliim-a. 

On  a  larfp-  umIk  it  li-ailn  wati-r  from  a  penstock  to 
a  wati-r'Wlml,  or  an  iticlineit  plane  ilown  wliivh  log* 
arr  inxxn]  from  a  liiglii'r  level  to  a  lower  one.  These 
■rr  MMDi'limfi  la  iiiouTitdiiuiuH  coiuitrim  for  land 
tr>nH|H)rtAtiuii,  and  noinetinH-.s  aru  tlic  link*  of  a 
Bla.-k-wjii<T  svtcni,  an  on  tlie  OtUwa  ;  called  »li<k*. 

Cl-bo'ri-dm.  {ArchUfeturt.)  An  iuiutated  arched 
Taiilt  n->ting  on  luur  [lilUrs,  on  that  over  tlie  high 
altir  i>r  n  cliimth. 


The  vuranion  rider-mill  «,  uacd  in  the  Soiithveat 
of  Em;;1imiiI,  in  on  lb;  princijileof  the  Chilian  mill, 
briliit  a  cylindrii'iil  Hlonn  wi-i;(liinj(  one  or  two  tona, 
•nil  rotaiiug  in  an  annular  Iron;;!)  of  nioAonry. 

'Hie  axi«  of  ihe  (toiiH  i*  i.'iHin>i-Ieil  liy  arin*  to  ■ 
•weep  wlii<.-h  i*  pivatnl  on  a  eentral  jioiit  and  re- 
volvrd  by  a  hone.  Id  aoine  e-i'-ei  the  mitr&l  ipace 
fomki  iMiuiMrtiui-nta  for  boUliiii;  a[>ple«.  The  roller 
i*  fnim  'ik  to  4}  fei-t  in  di.iini-ter,  and  9  or  10  inclie* 
wiile  at  Ifie  face.  The  tronifli  is  somewhat  wider  at 
to]>  by  the  inelinaiion  of  it-i  outer  iiiile,  to  allow 
freeiloii)  of  nuiiion  lo  the  runner.    Th"  bed  is  from 

V  to  12  feet  in  diameter. 

(.'ider-inilU  in  Ku;tl.in<l  are  also  made  with  ludlow 
iron  Hiileil  rollrrs,  wotkini;  in  |iuin  and  ineshiog 
into  each  other. 

In  Ireland  tlie  ai>ii1<'  14  rni'ih>-d  between  wooden 

S'.iiid^rs  slndd.-.!  with  inm  t^eth  :  Ihe  i»mace  is 
ernarxU  |iiiiiiid.sl  uitli  wou<len  n'stlcs. 
Th.'  ri'tr.i.r.s.i  of  the  \V.«t  of  Knghnl  is  a  moili- 

cneto^-d  in  a  In:;  of  luirelotli  about  4  fi-et  si|iiBre, 
■nil  holding  two  or  ihref  IhiOh'I:!.  These  an  hivpuil 
ovtf  fltch  vtlier  in  llie  pn-u,  lo  the  i^xti-nt  of  lifteen 
or  eighteen  lags.  Therie  yield  fruni  100  lo  200  gal- 
lon* of  juiiv,  ai^vnlitig  (o  iiiiinlnT  and  the  Hiiceu- 
leiiev  of  the  ai<]>t-s.  The  prvAi-s-n-w  is  manipulated 
byaWer. 

The  ei-t'r-mill  |A)  u»-<l  in  the  .-^iiith  of  Fmnrr  hasa 

iilatfonn  of  liojnls  frir I  t.i^n'llier  »iid  is  traverseil 

liy  a  riiniiMl  fru->tuin  of  i-ii^t-iran  nh>i!>e  axis  i* 
hoitkeil  lo  a  rotalinj;  I'ye  in  llie  o-iiter  of  the  plat- 
fonn  anil  i'<  Kwepi  armind  by  manual  power,  crush- 
ing the  fruit  in  its  jia-Aaifi'. ' 

Tlie  mill  I*  Imu  a  Kiiu'ling-wbei-l  and  <-oncare,  and 
an  sjinin  which  iMrrii'i   ilic  iwuim-e  lietweei 
prwsir—  — " —  - 


a  win'-x-iwn  cylinder  through 


hi-adiit  piston,  whicli  tin"ws  the  pomact-  afcninst  the 
ends  of  Ihe  box  altemstely.  One  end  of  the  box  i* 
Ailing  while  the  other  is  pKMing. 


/has  a  grinder  and  prefer,  wiueb  i 

Rimultaneously,      A  hoop  filM  witk 

puslipd  from  below  the  boppFT  to  btDWi 

nd  an  empty  hoop  ■nbatituted  btMklh 

CHpi'.    Atoll'—--' 


CIGAR  HINDI-KR. 


^fjll 


CIONOTOMK. 


kuApnintrdmouth-rnil  Afi'l  A*")!!  in'-tiiitti-il  li^htiii^-  palm.     Thr  tip  i.i  finifih*'i|  «>'']i.ii-at*'ly,  aiui  thi'ii  the 

end.     Thr  •••nl  Htlvri^'-il  (r>iiii  Spmioli  ri^ipri>.  ,i  .stut>-*ii<i  i-ut  utr  v}uuirly. 

kiriil  of  ImKh  III  ^fiiMii  in  ('uUi      AI-*>i'>i«lf  «<;ir.  Aiii>thfr  riitMlr  ul  prtH-nliiin  in   t»   lay   a   suitable 

Th^  ''luri'4  iH  tilt-  •  ^.-tr  of  thf   Miiiiillo.  .mi  li.i.  a  )>iiiii  It  of  iravcH  in  an  iipinii  whirli  ii  1.i|'|n'<1  amund 

iTfTiIar  \A\rf,  but  tmth  tifl<«  .ir*-  S'(iuit!\  •  ut  ull,  tm-  tin-in  •«•>  .i<«  tn  lonii  tlicin  into  a  Milli<-ii-iitly    ti>;lit 

of  (-nurw  i«  Mii.t!l*'r  tti.iii  tti>-  ti?)if-r.  ti>!1  :  «ir  thr  r<>|.niL;  <li-\irt*  ^<ln<•i^t?»  of  »  k»-\  of  rylin* 

Cl^af'^-lyilll'dler.    Ai Lnnpiii/ pn-N'«fiivni;;jiw<«  t|.|.,iri.i  •  II.  liur  -^iTh's,  wiiiili  «i}iiii>i  t<i  a<lnnl  x\w 

ckf  •11- ii  «!ii|«- Ah'l  •4|M-ity  .i-t  \\i*    -!/•-  <>t  till-  I  i^ir  l>:i:,--!i  nf  !•  iv«-h,  uihl  ultfn  <-|iim-i1  t<iiniH  a  rxlinilri- 

Mi<l   \\.*    iriiiifi- r  ii'^ifi-'l   iti   .1   K-:riilli-  in  iv  u.tiiaM  ■  il  <pii<-  Iti  u  liii  It  tlif  tmiii  )i  nf  l•-a^•-^  in  r«ill*-<l  and 

Til*- r'-<{  iii'>i  It  t'lii*  r  I- iri^' pi  i- •  i  ImImo  n  tip- j.iu-.,  |-!<^-' -1  iitto  .1  s]i.i|m' fni  tlu-    nmMo   in    i%)ii<)i    it    U 

ll»r  Uf»  r  .i!»'  liriwii  tiii.*' *Ji' i  \'\  !li«'  pTt  •*  ir--  nl  tlit  ■  ■•  iiitu.ilU  pii-»M'i|  tn  t!ii-  ri-i|iiiii->i  ^Imin*  f«ir  a  Ijllrr. 

U»A  un  \\\*'  "tirnip  .ni'l  •«it<i.  .iriii  th*-  ji^t  !•►  k'->l  I'lf   liii'i  i-^  1  ii\i-n-il  liy  h.inil  nr  l>y  a  iiia*  hin**. 

bv  an  annMl.ii'-  th'-  ti«-  or  I  \\A  i-*  pl-ii"!  .»:"Uii'l  Ci-^ V -prefls.     A  pf^'s^  li  i\  in;;  .1  iiMitinii  111  two 

tK'    u'«rH  iii;i>  !i-i|iN     oiif  to  <-onipifn<<  til'-  I  iL*-n>i  in  tlit-ii  i<i»s 

Clgar-«tt6'.     A^iiiiil   pi>  k.u'»'  uf  <'ut   :-<>-i iii<l  titt  ••tiii-r  to  pn'vi  tlirm  v«ttit  .illy. 

doll--  .i[' ::i  a  r<>ll*-il  pii**!  •-ii\<!>|«       Tli'-  t!,-,.!..}.  Tl.i    pr'-^.t  Iihn  hiilr-h4  n-WH  Hwikiii;;  hon/ontalljr, 

la  mal*    **\  ri<  ••.  ti»lhi.  •  i*.  ••:  •  •j:ii-!i  ^-k.     Tin-  I.k!ti  r  and  a  VtTtiral  iK-n*w  k«>  placed  aa  to  br  uvrr  thcaUck 
la  th*-  >-  <•! 


Cl'sAr-«tta'>airar.     A  :.!•:■    :-.|.!::.M!   f-.r  in-. 

T;.*-!  1   :'.^'    tin-   fjn-..        .;    !■.■!       .    i::*.i    lli.- 
"*  '-'^  I  *J*i  -i.^'I'ti-       I*  ;  ■-     ri*  •  •  .i:  .%  .  .1  tiiU 
■i       i*!>d  .i  ^%r  <|i|«-r      'ii.-    '    ■::.■:   i-    !.■.*:.  i',   Ki;: 
1 -•"-•*       A  i«ill   ■■!"   ;  .:    t  1     w:  ii  :-  t   ir  ••iti<l  .1 
I'l'"-.    -Ill  i    »f-»    w:-  •  '.    -Ill    .  !.i  :.;-  i    n-^rti-iii 

tW'i »!. ..!  \\i\- . ..!     .'  1!^  .  ri,.  *•  .)-  1.  I.;;.. I 

•  iTJi  •i.'i.i.  ..I  .i;i  I  \* :' ;.  .r  iw  I,,  I'f.j:.^'  tlii- 
tii'fci-iii  111  til-  I  Ii- r  .■.\.!..|.f  A  ).•>!!■•;* 
|ii-t-in  iii.uiil.i.;i»  • ...  I'-.-i-.i  ..t  •!.-  t-  t-  o 
mliil-"  t!ii-  !?./-■  ;,  wri.  iM.Mi  .III-:  Jii:.!-  .1 
»t«II» 
Clgv^tte-ma-chiiie'.      A  !  -•    '<    .i   ■ 

fir-  "•    :ii  I    .'..     ■     .   ■  -    .•;  ■  'i  !'•  .,  !■.!.     '  J   ij-  ; 
I       .*•.  wrij-.    ■.:    1   :■  .  . ,   ?!  .     I  i!  -  :     .-  ■  .:.■! 
a    Ff^Mi  .tif-il    .j;.:.!.".     ..;    !..i.i.    ..,    •.*;.:    "'      l.s 
^     ripiii'  I   4!    ■  II-    ■  :.  I      !   •;..    n.i- h.ni-,  vt}.;;. 
Ill"  Mii-h-  I     i^m:.  ::• -»  •:..•:.;"•    \'.   \\.-  .■•:..! 
end 
Cl-«ar'-Ught  er.  A!/?:. -.ivr-^-iM-'- 1-  ' 
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Vi^itf'Fftu. 


ty  a;.  riA3*.«    t  .t-        1'.  i.    .j\.  ,  ^.-.s  !hi.i.i^'!i    ■  ..:,!.iiiiir!;;  tip- •  j^mi^  ;  tli*-  -i  !•■  pn-«>-Ui4ril  alii|«Mi  in 

*' •*  *'•*  k.' •?  -  II'- ;ii?.i!i^''  i  ii|xin  (If   i'.iili  »i:h  intt  r\f-niiif( 

/         ^>J!v  Cl-gar-«te«ni'er.      A   |-    iliu    fi.nn   ..f   .raft, 

*■-           /                      )  ^Im-I  ;■••..   I    |>ni-il> .  .1:1  I      .ii%iiii'ti.l  liv  Winana, 

\        /                         '  «■»  li.^i-  ■   r- 

>:»  V                  ^/  ill-  !.!  :  »  I    '.  .ul  in  r,.i:'.n,..i.        I<n^'tli,  t;.;;.  f.-*'t; 

(P\     ^y^     'ii*""  •■'.  »♦  !■■  ■ 

L^L^^*^  >•    ■■   ■!.  Ill  >•     r-t.fdur^'       iMj^-th,  7u  fct«t  ;  di- 

/ g  ••"»■  :■  :.  '••  I-  >  ! 

/^J  riiiil.    t:i    IIiM*         I'ti>:tli,    7  J  fi*  t  ;  dLilnt'tiT,    9 

\\%  •r-.'          V*  .    fhi*  jrt    M                    f         J  f ,  ,  ! 

dr-^w!    11  !!..•  hini>             y    J  K..;r:li.  f.  M-  .|  |».-h       !•  i.k'tli 'J.'*;  f*  •  t  .  diain- 

i»r-r*M  •      -    I*    1,   T4!-  I          y^    /  I       l-'   pr-i- :;.  r  if  tl.'-   lif-l   w  I*  pi...!   aro-ind  the 

^   Ii.-'V/         n:«    ;     .«    /        /  II. I  111.   ..f    •If    \.^..  1.   t)i<     -.-.■.;.  I    h.i-l    \    i-r  .|-llrr 

te  '!.*.-•.•-  ■-  I  '  ■:  ».  .:•  \\s  •           I  I.  ,.. ...»,  1,.  r   I"  :r..:ii  .  rl..    \\x\\A  \^  !.;t.  I  |..h  trx 

Irfi^?..  ••   l'».   /i'  I  ij-'  '            /  I  pr-i-   :•  1-  1:1  \.»!i..  .-.  |-.*i!i..i.»  ,  .i;..i   ll..    I'lLiith 

ii  •.  r»»'  1  .■  •.   :•      Aj-r-     ^  m^  ,  a  p:.|- .1.  f  .il  -  .».  h  .  !.d 


lllff 

haa 

liir»ti.n  IT.  •.».- |i  :^'     -n-             r-.c^ir /'^M''  Cim'e-ter  ;  Scim'e-ter.     An   Mf,..|ital  rav4lf7 

»*rla  M.-   L'i'-ri  .r  «:'li  a  «.».-i.i  m  lO.  .1  M.i  !•   ■•!  jrr«  at  .  ■.r\.i!tir.-. 

cLafi*.'!   -ifi    i's   |-Ti|.li<-y    ir.  I    im    tin-    *.-k.r,    th»-  Ciuc'tura.     •  .l-.-Ai/.  .'wi^  •     A!.;;-!  i.r  rwik'  di* 

'.•I  ».  :fi,'  r.  ^-.lA'.d  *v  \      t-w  \jl:iii:  ti pirai  fr-i!.  th-  ^Ii4it       Ai. ..:!.•  f    11.  turt 

■^•f '-fiia«chlne'.     K  i  i.nknij  f'.V<"s  "f  •  i»*iT^  dHi-i^-oth'  Urttr  fnim  tl:<- Ui««- 

■ad  «r«pttni;  thrtii      Th-    -ti- i.ittoi.-»  4r>    »••  !..:i!:-.  Ciu'der.     1     A -^  4!.  ..f  ..\.d"  n-m.-vt  !  in  r»rj:in«. 

c»«.lrit*-J  in  ■  wri^  ..f  fi.  I.  Inn.-.     ..!....?.*  1  I,    .f  j    1  •  tt.iw,    kmN    ol    h^i.t   tlo^    in    nft^durKic 

C^gAT   |rri;^h   and  •j'lir.'i*-.    fr>>'>t    1   '>*r>  in,   y\   •  :.'ir  ••{•••Mtixft*' 

kav*«  !•  k-!  «n  1  tnv'r-iiK*  u*  -i  ■ 'i':?'  »!..».  »:lrh  Cin'der-fraine.      >'v.f./|.rn7i»i^  ^     A   win* mirk 

li«»{taal  l**th*  '.•ii;,-lh    f  •  ■  i^'if  .  •!.•  u.il  •».  .      =.:  ..;!  fr  m,.   |.,  fr-.n*  .-l  :li«-  !•.)-■-«  ..f  4  I'li-iiMi'itivr,  |o  arrr.^t 

Ii  4nT#^  in*>i  a  !ii>*M  «lii- h  ^'1-.  •     ,*!?.■     j^-it  -'  i|».  Mi-   |  i--.^'.-.i  "  iri;i   |-i<  •  r^  nf  ii^mtnl  fii*  1. 

9mA  in  thli  it  l*  l^-ft   tti  dr\,  *.o  tin'    uh-n    I'  '     •%•   i  Clll  qiie-foU.      >  .IrKtfr.-f.i'r  )      A  tivrdr^rrd  or- 

■  «a!7  r**quirv>«thr  »r4i<|H  I  to    ..rni!- r     i*        I'.;- i^  i^n..  u!    .;^<  d  in  tin  an  hr«  uf  th^- liKhla  aii>l  Irarery 

CO"!  in  afi'iihrr   niAf-lan''   in    hIu  :.   v.<-    lilli  r    1-  ol  wn.  !■.«  .  pirn  !iii|:«,  r*i- 

Ua«  u{«>n  th' atiip  of  leaf,  ami  r...'-l  tht|...ri.  Ci-on'O-tome.     An    iimtruinrut   for  rX(-i»ing    ft 

•  p»i  or  %ytun  Mamkting  th«*  a.tiun  of  tin?  human  iM^rtum  of  tif  u\ula. 


CIPKR-TUSMEL. Oi 

Cl'pw-tan'DeL  A  r&tH>  cbiinney  placed  on  a 
hoiwe  Tor  oniainent  or  uniformity. 

CXp*?!!*.  A  low  coluinu,  lometiinei  round,  ^t 
mare  rreqiiently  recCauguUr,  lued  u  a  winilcbral 

C^-cmB'si-aiwe.  (fafrric.)  A  light  kind  of 
Gaxhiiien-. 

Cll'ol-atu.  The  compass  of  the  Romans,  de- 
Kn\wd  \>y  Vitniviu*. 

CIi'oIb.  1.  Tliiji  plane  li^re  —  comnrehetidcd 
by  one  Hue,  every  part  of  uhiuh  U  equally  distant 
liim  the  aeme  jioint  —  (^vea  a  name  to  r  number  of 
inatrumenta,  among  which  are  the  following  (which 
»«):  — 

Mural  circle.  Circumferentor. 

fieflectiiiK  circle.  Cin;ular  saw. 

Bepeating  circle.  Ciroulamhea™,  etc.,  etc. 

2.  The  fifth  wheel  of  a  carriage. 

Clr'ole-i'ron.  1.  A  hollow  punch  for  cutting 
planchcLs,  wadu,  wafi-ra,  and  circulnr  blanks. 

2.  k, fifth  Kitcet. 

Cli'onlt.  A  continuous  electrical  comtnunicstion 
betwron  the  poW  of  a  battery. 

\TeUijraiAy,)  The  wires  and  instnimentB  forming 
the  road  for  the  passa^^  of  the  currrht.  At  itn  eX' 
treniitiea  are  tbo  temiJluiK  where  it  joins  the  iuitru- 

A  HKlallic  circuit  is  when  a  nCurn  un'm  is  nsed 
instead  of  the  eartll. 

A  thort  circuit  is  one  having  as  little  reeintRDce  as 
pomible ;  DOtlitng  but  the  apparatus  and  the  wire 
used  to  connect  it  with  the  battery. 

To  Aort  circuit  a  batttry  is  to  connect  its  poles  by 

A  loeat  circuit  includr»  only  the  op[w.[Btus  in  the 
offiiT,  Hiiil  is  cliMedhy  a  relay. 

Ctr'onlMn'mik'er.  (Ttlegrnphy.)  An  instru- 
ment which  jierioilicaMy  interrupLi  an  electric  cur- 
rent.  The  munu  RtuaUmt  was  given  to  it  by  Wheat- 

\Vitb  the  automatic  nppnratus,  tht>  circuit  is 
close<l  through  the  armature  to  and  through  tho 
electro-mocnet  hy  which  it  in  controlleil.  When 
thus  cltKKd  to  the  niBgn<>t,  the  latter  attracts  the 
amwiture,  bri'uking  the  circuit.  The  armature  ii 
then  retracted,  so  that  the  circuit  is  again  com- 
pleted, and  so  on. 

Tlie  dniplest  aiid  first  fonn  of  rhcotome  or  circuit- 
breaker  naa  a  tile  rouiKi'ti-il  to  one  wire  of  a  battery, 
the  other  win'  bein^  nipiilly  drawn  over  the  surface 
of  the  lilc  alteniBtely  in  contact  with  a  tootb  and 
hopping  to  tlie  next  one. 

Another  fonii  is  a  spur-wbcci  moved  by  hand 

clock-work  ;  thi.4  is  common   in  telegraph   iuslr 

'    II  plfctro- magnetic  machines. 


Usually  a  key  ;  ss  the  comninn  telej^jih  key. 

In  fire  alarms  and  many  automatic  telegraphs,  it 
is  a  plain  nietallic  disk  with  insiiUted  spaces  on 
the  nm  or  edge.  A  flat  npring  pressing;  upon  tlic 
edfce  closes   the   circuit   when   upon   the   mclnltic 

Ktion,  interrupts  it  when  an  the  ineu luted  portion. 
Dial. 

Id  place  of  nietallic  nnil  insulated  spaces,  projec- 
tions or  cogs  are  sometimes  used,  the  intenlenlu) 
spaces  answering  the  purpose  of  insulated  spaces. 

Gli'OQ-lar  Bolt.  A  machine  employed  by  tl 
Kotlingliam,  Kngland,  lace  manufacturers  in  liial 
iug  net. 

Clr'ca-lv  FU«.  A  circular  saw  or  serrated  dial 
adapted  to  mil  on  a  apiudlc  ur  maudivl,  and  used  i 
-cutting  teeth  of  cog-wJiccU. 


CIBCULAB  LOOK. 

Cii'oa-UT  Xn'Btrti-mmta.  Aatranoaiieal,  ua. 
tical,  or  surveying  instruuienta  whicll  are  grvtoud 
to  300',  that  u,  around  the  whole  drcl*.  Of  tliia 
kind  arc  altUudt,  aziiaulA,  mural,  ptjlMtif,  nl 
reprntiag  eirtia :  n'raiui/emi/ors  ( w hui  a«  ' 


class ;  the 
warjis  proceed 
from  beams  or 
creels  near  the 
.  pass 
through  a  nng 
which  brings 
them  in  a  circle, 
then  through 
i^yes  ill  horizon- 
till!  y  recip 


roller     which 

jires-wa    against 

the  bead  of  the 

nliuttle  and  allows  the  pasmge  of  the  warn  betvm 

Ilieni.     The  sliuttlc  may  be   provided   with  a  pi» 

jeclinn  lo  beat  up  tlie  filling,  or  cnmb-like  arms  nlidl 

in  M-ctioiis  may  be  made  to  best  the  filling  bctvm 

Another  form  is  one  in  which  the  naterial  b 
woven  around  a  former  which  (pvM  it  sin  and  pifr 
jnHion,  as  in  Fig.  1267,  which  i*  a  uwcbiM  fir 
wi'aving  petiicoaU  and  hoop-ihirts.  The  fabric  ii 
woven  amund  a  block  suspended  between  the  warn- 
carrier  and  the  track  d(  the  ahuttiM,  nid  U«a 
being  movable  vertically  and  laterally,  in  otder  tint 
it  nisy  be  atljuated  centnllv.  The  ahnttha  moN 
on  a  cireular  or  other  endlriM  track,  and  defmil 
their  woof  threads  altenutdv  above  and  below  ■ 
war^  thread  around  the  block.  The  wup.cBiritn 
receive  an  alternate  vertical  Tccipracatiu  notkc 
from  a  cam  on  a  rerolving  ditim,  (ran  wltieh  tks 
shuttles  also  derive  their  motion. 


For  that  purpose  the  carrins  hava  k 

tensions,  which  are  diverging,  like  qmkd  Iwi^  N 
(hat  the  deiiivd  effect  is  piodnced.  aad  tk  mM 
diittaiicB  between  the  warp-thrrada  obtMDed,  with 
out  iei[uiring  the  spreading  of  tba  cwiiM^  wUI 
Bi-v  arranged  in  groups  of  dz,  mon  ar  tn^  A 
diuiiuish  fiictioD  iu  tha  opanrtkn  tt  tht  <Hii*% 


CIBCULAK  HlCKOHKTKk. 


CIBCUI.AR  HAW. 


Tii-hin  i;ti>,  aiiil  •  _ 

rr»ivnl    l,v  dll-n,  III  i;m.     tha 
|.rin,i,,1.-i,ii,f.,ll..-,: 

-11   111.-   11.1.1  u.   Ml.-l.-v-..,*!, 

(■'.  Ily  iir.  ulur.  mil  lU  iliinirlcr 

ilri.'i  iiiiiinl  l.v  iilm  rtMlinn,  Oir 

-^,  ]«lti>  >.l  (>>.•  .'•'In.tial  liRlin  mniki 

F|  t) -I.|  mat   l-r  .  .i..M.'ml  H  t»ii 

^     ■           t«nll.'l  .  I.<.i.|-.  »l.i.  1.  >f  K)i-eii  in 
' if  rt  >'iii  I.-  ul  kTixtttxIunrtrr. 

iH.i  ildio  4trivi'  Bt  llir  itiiiMl' 
ur  ll..-ir  tmlli.  »ill   l«   llHir  !».•«- 

KU.rull  .lll|.-Il  ll-'l-l  i  HK.I  tlir  llutHIM-R 

Mit.-ri,    il„-    ,1 Is    »l.iih    u 

-^  irailily      ii.rii|.iit.-<l      fti.m      tln-ir 

fn      "^"^        iriiKIti-,  pn-i  tlf  JilTriruiT  id  ibi- 


CIRCULAR  SHEARS.  &< 

•nd  a  nte  of  revolution  of,  uy,  500  to  600  rEvolu- 
tions  per  niinnle,  varying  with  the  kind  of  wood  and 
the  diameter  of  the  uw,     d  is  the  uiiper  saw,  whose 


>o  that  Clie  machine  thi'ii  becoinfa 
unfile  ww-niill,  the  working  radius  of  the  baw  being 
■uWcieiit  for  the  run  of  logs  of  tin;  locality.  /  in  the 
band-iiulley  of  the  lower  saw,  anil  A  i  are  tlie  pul- 
leys by  which  the  motion  of  the  lower  saw-arbor  la 
eommunicateil  to  the  upper  saw  d.  j  k  are  the  cone 
pulleyi  conr«mei)  in  t\\e/ced  and  gig-barJc  niotio  a  of 
the  log-earria4,'K  e.  I  is  the  leviT  by  which  the  di 
Kctinn  of  motion  of  the  uarriace  is  regulated, 

;>  p  are  the  hn>H!.i  of  the  h«ad-bloi:ks  r  r,  on  wh  h 
the  lofc  li>-a  B[id  is  fiuteiicd  by  thu  doj^  if.  Tl  rie 
head-blocks  are  ailJuHlable  longitudinally  on  the 
carriage,  according  tu  the  length  of  the  loj;,  and  the 
knees  of  the  hnul-block  are  get  up  closer  to  the  saw 
after  each  cut  of  the  saw,  to  a  UiBtance  raual  to  tl  e 
thickuMH  of  board  n.i)uired  and  the  wiJih  of  tl 
kerf.  The  seltinf*  up  of  the  kiieiM  is  done  simulta 
neously  by  the  vibration  of  the  levfr  t,  which  hut  a 
pawl  acting  uiion  <»ch  of  the  rutchvts  u  it'.  Whe 
It  is  desired  to  saw  a  l>oiird  thicker  at  one  end  tl  an 
at  the  other,  the  knei-s  on  tliu  n-H{iix'tive  head-blocks 
are  moved  ind<^[H'ndKntly  by  the  levers  v  to  respec 
lively,  tlieac  liivent  having  eacli  a  pawl  to  actuate 
that  one  of  the  tatcliBta  ii  whic:h  belongs  to  the  ap 
propriatc  head -block. 

The  ftHil-niotion  of  the  OBrriage  c  consists  of  a 
friclion^wlieel  X  on  the  pulley  tr ;  on  the  urbor  of 
Uie  latter  in  a  pinion  x,  which  mViiheit  with  the  rack 
on  the  under  side  of  the  tog-caniage.  The  direction 
of  rotation  of  tlie  pinion  s  detrmiincs  the  feed  or 
gig-back  motion,  which  is  controlled  by  the  position 
of  the  lever  I  on  the  quadrant,  m  is  a  rcvolvin;; 
wedge  which  enters  the  kerf  and  spreads  the  boaiU 
from  the  log. 

One  form  of  circular  saw  for  croaa-cutling  Cord- 

irood,  or  butting  franiing-tiniber,  is  shown  iu  the  an- 

>lf.I»9, 


CIRCUMFEREHTOK. 


DUshed  towanl  the  saw 

Saws  are  made  in  Trenlon,  New  Jprsey,  

in  diametiT,  with  iS  inwrtablv  teeth^and,  allowing 
6  inches  for  colLirs,  arc  adajited  to  cut  hoanls  41 
inchen  wide.  Such  a  saw  is  designed  to  make  375  to 
400  revolutions  per  niitinte,  to  cut  0  inches  to  a  ntv. 
olulion.  and  is  dvclnn'd  capable  of  cutting  50,000 
teet  if  inch  lumlier  in  ten  hours, 

Cir'ou-lai  Bheara.  A  shears  for  sheet-metal 
consisting  of  two  einnilar  bliules  on  parallel  pins, 

Cir'oa-lar  Shuttle-box  Loom.  A  loom  hav- 
inga  box  with  a  number  of  slultllea,  aii  in  llie  figure, 
and  having  means  for  acluatirig  it  so  an  to  bring  any 
one  of  the  six  aliuttles  into  operation  as  n»fuin-d  by 
the  pattern.  The  circular  hliuttle-lux  is  mounted 
on  an  axle  at  one  end  of  the  sley,  and  has  a  posiliva 
TSTolring  motioD  given  to  it,  when  itquired  to  chuigc 


a  shuttle,  by  a  chain  H  tt  ,    _        _  -  — 

connection  with  two  racks,  the  amooBt  gf  BMIm 
being  regulated  by  tumblers  eonnectad  to  jwfa  « 
levels  governed  by  Jacqnatd  eatds. 

,^  is  an  eccentric  connected  to  a  lever  B,  btpf- 
ing  motion  to  the  sliding  bar  C,  famiibad  trith 
projections  D,  which  set   upon  tumblen  B  whn 

Ilf.  WO. 


they  al 

or  levers  P,  wliich  is  whenever  theiv  i 
in  the  part  of  the  card  opponte  to  the  jack  or  lent. 
When  these  tumblen  are  lifted  tbey  fall  into  Ml 
in  Ihe  racks,  and  being  caught  by  the  prajretigBi 
D,  the  racks  are  carried  forwanl  and  Ihe  iiinistO 
turninl  ;  this  gives  motion  to  the  upright  sliaft  nf 
bevel  wheelK.  through  them  to  the  chain  wheels  ff/f, 
one  of  which  is  on  tjieaile  oftheafaultle-biix.  Evk 
jack  or  \ever  F,  except  the  two  end  ones,  i*  ramtwd- 
ed  to  two -tumblers,  one  on  each  rack  ;  and  u  tb 
recks  arc  on  opjiosite  fides  of  the  pinion,  the  tsn- 
bler  gives  motion  to  the  rack  on  one  side,  and  ik 
other  tumbler  acta  as  a  slop,  and  rrgalatei  the  eod 
distance  thst  the  oppoxite  nek,  and  eonarqucallf 
the  shuttle-box,  moves. 

ClT'on-Iat-lDf-pnmp.  (Steam-tmgvu.)  Th 
cold-water  pump  by  which  condensation  wattr  ii 
drawD  from  the  sea,  river,  or  well,  and  dfiM 
through  the  casing  ei  a  surface  condenser. 

dr'on-liw.  iGloja-stating.)  A  tool  for  eattl« 
olfthe  necks  of  gIsss-waiT. 

ClT-ciun'f«r-«ntor.  1.  A  h'ri  wumintr.  A 
wheel,  a,  graduated  <m  its  pnipheij  and  ailrf  il 

liolder.     It  has  a  ^^  jjg, 


nifer 


e  of 


known  length, 
is  psiiscd  around  the 
outside  of  the  lim 
of  a  wheel,  i,  to. 
ascertain  the  length  I 
of  the  tire.  Tho 
instniment  having 
a  perimeter,  say  3 
feet  in  eircnmTej- 
ence,  the  lero  U 
brought  to  a  marked 
spot  on  the  periph- 
ery   of   the   wheel 


OnCDMILBX. 


V»m 


ill» 


__  _  .   .    _    .       1  iulicaba  tba  \eDglh 
■        ij  nvditWM  asil  ««ch  ■  bicUan, 

iaammai.;  and  oommoalj  in 

•Ic,  ia  KofluKl,  but  >  TC17  Don- 

■•  iB  Um  UbIuiI  SuU*  Tor  lumjiiiK. 

-^  »lil  faihinnwl   wrrryon  jrx  am   it, 

llB|l|IMhU  ■■  Uh    tlModollla    blGMIK* 

■•  eunmoMj  knuwn. 
if  a  Bat  bar  of  bna  0  jr  kbout  15 
,  villi  iMiU  C  C  at  iU  opiMMtc 
»—  jMTa*  ilua  i  e  for  olaarTMiou ; 
U  if  Um  bar  b  a  drrnUr  braia  bux  ^, 
•  wagaiiii  MMilki  aail  eovend  with 
fada  af  ilw  ■«<lla  plaj  over  a  btaat 


I  dnvB  thraofb  tba  itihu. 


•■id  nuns  [Trr\y  in  iU  ttoruootal 
U  caa  b«  tanwl  towiril*  thr  objnrt 
_id  the  DMilla  Bill  ntain  ita  poai- 
8.  Tlie  Bumbrr  of  ilr|{n««  which 
a  r  nnTini;  fmiD  i>nr  (ilij<Tt  to 
. ,.  ni  gf  An  thr  jtradiiatnl  circlr. 
_  ^  iRnr*  nhovi  the  nuik  of 
ha  bMrinic* 

m  nark  (■■  A")"*" •  »ow«l. 
...■•P  artcBt. 

(Arfi^lnrwB,)     An    «- 

-* 

— .  U  tap  Ibr  uEiiHt  utclaa.     8w 


1.  A  lank  or  mIht  form  of  artilcaal 
aMrida        1  aapplr  of  water. 

t  ah      .  bfcB  TtTf  aonmoa  la  Uada 
«  ■upplT  "i^  hilaitali 


'7  omtEH. 

ofdvoath.  lalndiacJriaraaaroonaTaryUiynaeaki 
ia  KkTP*  t"**?  ■'■""■■  I  t^  trnpartioai  of  Ukta ;  !■ 
Cajrloa  aia  tho  rrmaia*  of  auny  on  a  Mala  tar  bajoad 
tha  ability  of  tha  Ci^^laa*  popUation  citto  la  eou- 
tfinct  or  Dliliai. 

Th>  cbaap  •<  domicUa  af  tka  laraaUtaa  lh«  • 
laod  of  annual  vrtttitrm  to  a  land  of  la^^  b«M  a 
land  uf  artifii-ial  irriptioo  to  ons  of  rnnning  walna, 
waa  cit«d  aa  ooa  of  tbt  i«cn1iar  adTBata|ca  in  tbrir 
mnuTal  frg«n  lffy|4  In  taleatiDe.  '•  For  tb«  land 
wbitber  thou  goaat  in  to  poMw  it  ii  not  aa  tha 
land  of  KfQrpt  from  whenca  ja  cama  out,  whoa 
tbou  HiwedaL  iby  Med.  aud  walcredat  It  with  thj 
fool,  aa  a  ffinUn  of  twrU ;  UtI  tb«  land  xbithw  ya 
«  to  [laiuii  it  b  a  land  of  billa  and  VBlUy^  and 
diinkctb  nratar  of  tba  rain  of  beaTan.~  —  Daut  xL 
10;  II. 

Yat  em  in  raltalina  ciatmM  wcta  a  MOtMMy, 


BiHUoar,  on  ua  alopf  of  a  Ull,  and  OM  abova  aaotha^ 
M  ■■  to  (arm  a  cbain  of  poola.  TW  bnndtbef  ancfc 
ia  (ran  80  to  M  tiacM  ;  tbc  npnar  pool  1«  about  IW 
paeo,  tba  ararod  WO,  tbt  third  IM.  Tba  water 
waa  oonducted  to  Jmualm. 

TIm  Koaani  built  nafpiAcanI  and  dabarata  dfr 
tersa,  uaaj  of  then  on  auch  a  aoala  that  tbrn  ai« 
eallrd  naerruin.  Thrj  mada  Ibem  aretj  >i,000 
fart  in  thrlT  ai|urdai-lis  to  ad  aa  norrra  and  adnit 
of  repairing  the  conduit.  Nrar  (ha  hatha  of  TItaa  ia 
old  Hone  aiT  nine  inhterTanfan  eiitrma  IT)  faat 
wida,  13  fnt  bi({h,  and  about  137  feet  long. 

The  hatha  vera  oonatruriol  with  a  nonlMr  of 
aepMmla  lavatoria,  named  accudiag  to  tba  !«■• 
pnalnlv,  the  fnyijarium,  tba  (tpMan'nai,  tba  «at- 
i<ar>un,  or  lajaniat,     Tbaaa  wtta  nada  of  BaMniy 

Tha  BBtrrial   »■■  b«iiken  atone  and  tha  beat  «f 

Biortar.  The  mortar  via  made  of  Miv,  dean  nad, 
S  1  line,  a  parts.  The  itoaa  waa  fliat,  af  vtUch  M 
|aeca  weighed  over  a  pound. 

SeTeraTdinaiona  wen  nada  In  tha  drtefa  whklt 
wan  UBcd  for  anppljr  of  walar,  whieb  paaaad  froa  oaa 
In  aaothar,  drpotttng  lla  imparitiaa. 

Tbe  rearrvoira  which  lecrind  tha  water  tnm  tha 
aqnadncta,  and  fren  wbidi  the  aapplj  araa  dlMrib' 


waa  diachai)rd  into  tha  niddU  one,  w 

the  pipe*  lur  the  founlaina ;  a  aaeaad  aipa  aappHrf 

the   hatha  :  a  third  o«M  the  privaia  iMaara.    Tfa 

Sublic  tan^J  waa  never  dtSctenl  nor  oonld  It  ha 
ivrrled.  A  tai  waa  Uviad  on  tha  priTula  heaai^ 
which  waa  cspeadad  ia  kaept^  tha  aqnednct  in  >•• 


CISTERN-FILTKR.  Oi 

c  c  u«  maintauied  in  elented  poaitioD  bj  Mnotcr' 
bkUncn  weights  when  witrr  is  not  heiuB  dachtrgrd. 
On  pulling  them  down,  na  shown  iu  the  figure,  by 
mean*  of  on  attached  coni,  a  rslvK  at  the  joint  if- 
lows  water  to  flow  through  them  frotn  the  yiptw  b  b, 
and  into  the  reservoir  ol  a  tendur  lUmiing  on  either 
of  the  tracks  d  d.     This  is  also  known  aH  a  waltr- 


ng.UOl. 


Kig.  1304  ia  the  cistern 
used  in  houses  when  tlin 
water  supi.ly  is  iutermit- 

ivided  with  a  ball- 
hmtat-iertnee  pipe 
a,  provided  with  a  baJl- 

the     water,    a   riaTiding 
allow  ei- 


EK 


uf«-m;ie 
n  at  wal 


■ater  t 


and  a  uvutc-pipe  d,  which  allows  the 

onpticd  for  cleauiiing.  when  the  ttandiitg-'^'pe  ia 

Capaeily  of  CUiernt  i\ 


30.6 
44.e 
59.97 
78. 3S 
B9.14 
122.4 
148.1 
17a.  2S 
20S.es 


827.4 

950.0 

1.101.6 


7  239.88 
7.B  275.4 

8  813.33 

2.  {Mining.)    A  tank  i 


IB  shaft,  set 
a  the  water 
3  the  pump 


ot  the  pump  below,  and  supply 

above.     The  naual  length  Tor  a  set  of  mininf;  pnnii» 

in  25  to  30  fathoms.      At  such  intemla  citttrnt  are 

8.  (SloiHi-BBffiiK.)  The  vessel  inclosing  the  con- 
denser of  a  condensing  steam-engine,  and  containing 
the  injection  water. 

4.  {Olaa.}  The  receptacle  into  which  glass  is 
ladled  from  the  pots  to  be  ponml  on  the  table  in 
making  plate-glaw,  or  in  castinj;  glaai.     A  euveOe. 

da'tBm-fll'tor.  A  ciateni  having  a  pemiuient 
chamber  which  has  filtering  materia]  interveninj^ 
between  the  supply 


Flj.  ISTlfi 


filtering  matiriul 
down  one  side  of 
the  vertical  axial 
division,  and,  after 
passing  beneath  it, 
riaea  upon  the  other 

In  Fig.  ISOS,  the 
Alter  U  at  the  lower 
end  of  the  pump- 
stock.  Two  con- 
are  clamped  be- 
tween an  upper  and 
under  diix,  by 
mnns  of  an  en- 
larged seetioQ  of  the 


H  CIVIL  ENQIHEKBIXO. 

pump  tube.     The  anna-  1^  H" 

lar  space   between    the 

cylinden   U  fiUed  with 

filtering    material,    and 

the  cylinders    are    per- 

forated  on  opposite  sides, 

so  that  the  wster  make* 

a  partial  circuit  to  reach 

the    inner   apace    which 

connects  witli  the  pump 

Cia'tam-pniap.  A 
aniall  pump,  lift  or  foTC% 
for  pumping  water  frooi 
the  moderate  depth  ct  • 

Cit'B-dal.  (FoHifiea- 
titm.)  An  inner  work 
capable  of  independent 
defent-i',  but  joined  to  the  other  works  of  a  pi 

Cith'K-ra.  (Vune.)  An  old  kind  of  harp.  Tbi 
rtVAcrniaanAuatrianBtringedinatniment.  IlieciEBlr 
iaan  instrument  like  the  dulcimer.  Ther^emiaasai- 
cientinslmment  resembling  the  lute.     SeeCimuL 

Clt'tanL     (Jifun'c.)    An  old  kind  of  guitar. 

"  Uy  lord  [Sandvidi]  called  for  the  linitenast'* 
cittern,  and  with  two  candlesticks  with  mooe*  ii 
them  for  symbols  (cymbals),  we  made  barWs 
music." —  Pepvb,  1560. 

CtVer-y.  (JnAHtrturt.)  A  bay  or  taufuU 
mcnt  of  a  vaulted  ceiling.     A  tvtry. 

CiT'il  Ha-m-nMntag.    See  nnder  the  folloni| 


Alignment. 
Anchor-gate. 
Anchor-suspen 
Angle  of  repose. 

Aqueduct. 

Arch. 

Arched  beam. 

Artesian  well. 

Asphalte  pavement. 

Auf.'er. 

Baleine. 

liallast. 

Bank  protector. 

Banquette. 

Basalting. 

Batter. 

Battering  pIumb-Tiil& 

Battety-head. 


Buck  led  plate. 
Cable.   Sabmarine. 
Cable.  Saspcnaian-brfd|k 

Camel. 

Camp-shsetillg. 

Canal. 

Canal-lift. 

Canal -lock. 

Canal -lock  gate. 

Carpentry. 

Ctaditi  de  Toan^. 

Centering. 

Chemise. 

CUwbar. 

CobwaU. 

Coffer  dam. 

Concrete. 
Condnit. 


Bed. 

Bench. 

Ik-ton. 

Bevel  pit 

Rlaating. 

Blasting- needle. 

Blinding. 

Bolt  and  spike  eztiaetnr. 

Boring  wells. 

Bottoming. 

BowsCri  Dg-girder. 

Box -beam. 

Breakwater. 

Breast-wall. 


CordurajriMd. 
Coonter-fort. 
Conned  maaoBiT. 
Cnidle. 

Crosette. 

Crow's  fooL 

Cuddy. 

Calvert 

Curb. 

Cntling. 

Dam. 

D«id-wall. 


Bridge^tone. 


Dlgne. 
DiSe. 


OITIL  KKQIffBIBINa.  I 

Monkey. 
Ua^MsDooK).  HorUr. 

Nitro-giycerine. 

Bitroleum. 

Notching. 
ncket  OU-weU. 

Pannier. 
g  anger.  Paved  tray. 

Pavement. 

Paving-machiDe. 

Paving-roller, 
■ddar.  Pebble  paving. 

L  Pick. 

Pier. 

Pieranaeter. 

Pierre  perdue. 

Pile  (varietiei,  see  PlLB). 

Pilfl-draxer. 

Pile-driver. 

Pile-Ba«. 

Pise-work. 
',  Pitched  work. 

Plonk-road. 

Polings. 

Pozzuolana. 

Praya. 

Pricker. 
It  Profile. 

]L  Propellor   (varieties,   see 

■k.  Pump(varieties,seeP(JllF). 

Qtiadrat. 
d.  Quarry  ing-machine, 

1.  Rail  (varieties,  see  Rail). 

[.  Railroad    (varieties,    sks 

k.  RaILWAY-GNU[NKEK1NO). 

Raising  sunken  vesaels. 

Bam. 

Rammer. 
gilder.  Reamer. 

r.  Retaining  iraU. 

Dg.  Road. 

engineering  Road-making  machine. 
ea.  RiHid  mvIaL 

nortar.  Road  roller. 

ma.  Boad  scraper. 

a.  Rock-crasher 

Rock  drill. 

Roman  cemrnt. 

Roofing  com  position. 
rib.         '  Roofing  machine. 

itfonn.  Roof  staging. 

er.  Roof  tnisa. 

{ rod.  Rounder. 

Runner. 
3e«,«aeI.ETEi,).8>ddIe. 

Sand  acoop. 
1,  Sand  pump. 

ScafTold. 

Scagliola. 
ir.  Scarcement. 

al.  Scraper. 

Dg.  Sere  V- pile. 

lee    MjLsnNs'  Sea  trail. 
■KKXLAYisa'  Sener. 


CLAMHINQ-HACHINE. 


c). 


8hipvrightiiig(whkhMe). 

Shnnkage. 
e  Side  cntting. 


Slack  water  narigatioi 
Slating. 

Slip. 
Slope. 
Sludger. 
Snaw-aweeper. 


Temoine, 
Tofrtt. 

Torpedo  for  oil-wells. 
Track-layer. 
Trection  engine. 
Tramway  for  ferrybotts. 
Tram-road. 
Tnus. 
Trestle, 
Truss. 

Tube-extractor. 
Tubnlar  bridge, 
e).  Tunnel. 

Tun  n  el-excavator. 

Vault. 

Vault-cover. 

Vault-light. 

Viaduct. 

Water-elevator        (wliick 

see). 
Water-wheel  (which  see). 
Well. 

Well  boring. 
Well-drill. 


Staith. 

Stall-boards. 

Starling. 

Steam  -engine  {which  a 

Steining. 

Stone.     Artificial. 

Street-railway. 

Street-BprinMer. 

Street-sweeper. 

Street- watering. 

Subterranean  railway. 

Sub- way. 

Suspension  bridge. 

Snspemiion  railway. 

Swing  bridge. 

Talus.  vteu  pacKinc. 

Tamping.  Well-tubes,  driveii. 

Tanping-bar.  Well-tube  filter. 

Tamping-plug.  Wharf. 

Teaming.  Wing  walL 

Telo-dynamic  cable.  Wire  way. 

Clack.  1.  {ifillwrigMing.)  A  device  in  grain- 
milla  far  ringing  a  bell  when  more  grain  is  required 
to  be  fed  to  the  hopper.     A  mill. hopper  alum. 

Claok-box.  1.  In  a  locomotive,  a  hall-valre 
chamber  attached  to  the  boiler,  an<l  preventing  the 
reUui  of  water  in  the  feed-pipe. 

2.  The  chamber  of  a  clack-valve.     The  illnstn- 

tion  shows  the  parts  of  a  bucket-lift  of  a  Comi^ 

»(.  130T. 


pump,  lying  upon  the  ground.     It  shows  the  w 
ing-barrel  a,  clack-box  o,  door  c,  and  wind-bore. 
Claok-door.    iMining.)    The  aperture  throng 

which  the  clack  is  fixed  or  removed. 

Clack-milL   A  noisv  clapper  urged  by  the  wind, 
and  intended  to  scare  birds. 

Clack-vnlvB.     A   valve  hinged  at  one   edge, 

opened  by  the  pas  '        "  '" "■ 

and  clacking  bac 
by  gravity. 

The  butterlly-valve  has  two 
leaves  hinged  to  a  bar  crossing 


of  >  locomotive  are  technically 
called  tlatki,  thongh  they  are 
frequently  ftnH-valves.  _ 

a.  valve  ;  b,  hinge  ;  rf  seat    V^l 

C 1  a  m 'm  1  n  B -ma-ohina 
Amachine  in  which  an  engraved  Chtk  tUn 

and  hardened  liU  {iiUjiglto)  is 

'  torotaleincontactwiihasoftsteelOTtl/.inorder 
..  .. liveracameoimpression thereupon.  Thefatflia 
used  to  indent  c^iper  rollers  for  calico  printing.     It 
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Fig.  iao9. 


0 


CUnnmitt£-Maekin0. 

i»  the  same  tystem  as  that  used  in  the  American 
bank-note  engraving,  and  was  invented  by  Jacob 
Perkins. 

The  mill  is  cylindrical,  and  is  joumaled  in  bear- 
ings  attached  \m  the  beadstock  B  of  the  machine. 
The  cylindrical  die  is  joumaled  in  the  sliding-piece 
C.  The  mill,  having  been  adjusted  in  its  b^nngs, 
if  forcibly  screwed  up  against  the  die,  to  which  mo« 
tion  is  im])arted  by  the  gears  J)  E  operated  by  the 
winch  F. 

damp.  1.  A  pile  of  bricks  built  up  together  in 
order  to  be  burq^d. 

2.  {Metallurgy.)  A  pile  of  ore  heaped  for  roasting, 
or  of  coal  for  coking. 

3.  (Joinery.)  a.  A  frame  with  two  tightening 
screws  by  which  two  portions  of  an  article  are  tight- 
ly compressed  together,  either  while  being  fonne^l, 
or  while  their  glue  joint  is  drying.     (6,  Fig.  1310.) 

h.  A  back  batten  inserted  or  attached  crosswise  to 
unite  several  boards  and  to  keep  them  from  warping. 
Otherwise  called  a  key. 

4.  {Shipbuildvuf.)  The  internal  planking  of  a 
ahip  under  the  shelf  on  which  the  ends  of  the  deck- 
beaims  rest.  In  vessels  of  war,  the  damp  i&  the 
planking  above  the  ports,  and  the  apirketing  that 
below  the  ports.     See  Spirkrtino. 

5.  {Ordnance.)  One  of  the  hinged  plates  over 
the  trunnions  of  a  gun,  usually  called  cap-squares, 

6.  {Machinery.)  One  of  a  pair  of  movable  checks 
of  lead  or  copper  covering  the  jaws  of  a  vise,  and 
enabling  it  to  grasj)  without  bruising. 

7.  {Saddlery.)    See  Sewi no-clamp  ;  Stitching- 

CLAMP. 

For  varieties  of  clamps,  see  under  the  following 
heads  :  — 


Axle-clamp. 
Bench-clamp. 
Book-clamp. 
Castrating-clamp. 
Claw    for   suspending 

tackle. 
Clutch. 
Flask'clamp. 
Floor-clamp. 
Grinding-clamp. 
Harness-clamp. 
Hitching-clamp. 
HoldfiMt-dampb 


Joiners*  clamp. 

Lathing-clamp. 

Line-clamp. 

Holders'  clamp. 

Newspaper-cUmipu 

Pipe-clamp. 

Planking-clamp. 

Rigginff-clamp. 

Rope-cUmi 

Bope-clutci 

Saw-clamp. 

Sail-clutcn. 

Screw*dampu 


Sewing-clamp. 
Stitching-clamp. 
Stopper.    Cable. 
Strap-clamp. 


Toamiqnet 
Vise-damp. 
Weather-botidlBg  ckafk 


Clamp'er.  A  metallic  shoe  for  a  boot-hcd,  kr- 
ingcalks  to  prevent  slipping  on  ice.     An  ia<mfn. 

Clamp-nail.  {Shipvnighting.)  WMxmtiaid 
nail  used  to  secure  the  clamps  to  the  ribs  of  a  uta 

Clamp-corew.  A  joiner  a  implement,  oo  m 
bench,  or  to  be  attached  to  the  work,  for  boldly 
work  to  a  table,  or  two  pieces  U^ther. 

nc.1810. 


Clap'board.  {Carpentry.)  (Oer.  JMflgfcri) 
A  tenn  irregularly  used.     It  means  :  — 

1 .  A  weather-board  on  the  side  of  a  hoose,  laid  o^ 
lapping  the  one  beneath  it,  clinker  fashion. 

2.  A  roofinff-board  laiger  than  a  shingle  and  Mft 
usually  shaved.  A  common  sixe  is  a  riven-boaid  41 
inches  lon^,  and  8  inches  broad.  They  are  rivsd  ii 
the  direction  of  the  medullary  rays,  and  the  dfi 
toward  tlie  heart  is  the  thinner  of  the  two. 

8.  In  East  England,  a  plank  ;  a  cask-stave. 

Machines  are  constructed  for  riving,  sawing  pfaa* 
ing,  and  gagins  clapboards. 

dapHSoard-gac^  A  device  used  in  pnttim«i 
the  weather-boarding  of  a  house  to  as  to  leave  ani* 
form  width  of  face  to  the  weather.  The  age  tabi 
its  set  from  the  lower  edge  of  the  board  ust  nsiM 
on,  and  has  a  stop  for  the  lower  edge  of  the  bosri 
next  above. 

Clap-aet.  A  net  in  hinged  sectiona  which  ckn 
upon  the  game. 

Clap'pier.    A  part  which  atrikei,  aa :  — 

1.  The  tongue  of  a  belL 

2.  {Mill.)  Thedackwhichstrikeathemill-lioppr. 

3.  A  piece  of  board  to  pat  bricka  to  coneet  say 
warping  when  partially  dned,  in  removing  from  tM 
floor  to  the  hacK. 

4.  A  clack-valve. 

dap'per-valTe.  (^Steam-engiM.)  A  valvsi» 
pended  m)m  a  hinge  and  operatinff  on  two  cpcMfi 
or  seats  alternately.  In  a  modifiM  form,  it  ooofliti 
of  a  disk  vibrating  between  two  seats.    A  dack-fti*^ 

CUp-aiU.  {ffydraulie  Et^meriJif.)  Tbs  bot- 
tom part  of  the  frame  on  which  the  lode-gates  ifcit 
The  miUr-nll ;  lock-tOL 

Clar'enoe.  A  cloae  sin^e-eeated  carriage  vitt 
a  driver  s  seat  in  front. 

dari-bel'la.     {MumU, )    A  stop  in  to  0190. 

Clar'l-fi-ca'tioiL  TheclearingoTliqQidsbxcta' 
ical  means,  as  opposed  XofiliraUim. 

Clarifiers  or  finings  act  by :  — 

1.  Embracing  the  feculent  matter  and  wMtH 
with  it  to  the  bottom  of  the  veai'l.     Or  :  —  ^  ^ 

2.  Byindudngaehangeinthechaneterofttel^ 
by  which  the  feculeaciea  are  depodted  as  wdi**^ 

The  usual  clarifiers  are  :  —  ^^ 

Albumen,  ffelatine,  adds,  aalta,  Uoad,  Um  P^ 
ter-of-paris,  unm,  lieal»  arakolid. 
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(S»jnr.  I  A  mrUllio  vr«M>l  in  mh'wh 
raiir.jtiiii*  i<i|itiriHMl 
liv  h«Mtiii^.iii<l  tn*at« 
iii«'iit  with  liiiif. 

It    iiiii»i>«t'«  itf  A 
h*'iiiiii|*h«  ri<  .1)    <•»!»• 

irnii  jiki-k*-t  J,  thf 
irit*-rv  riiiiiji:  -{■ni'i'  In- 
iii){lill<'<l  ««ith  ^^tiMii) 
liy  th«'  I  til*'  r.  A 
|it|N>  i»  11^  li  for  •-••II- 

umtjtl^  nil  iftli- 
d*  li>««*«i  futiMdi,  .iiiil  n 
in  a  Uih-ft  \»\  wliiih 
air  rw-a|ii-^>»li<'ii  th** 
J4^-k*t  it  hrnt  rhiirj^i-'l 

«kllil      it*  4111.         Tlir 

•-vliiHlrii.il       ii|i|ii-r 

Cifm  I.  •>(  til'*  lan  14  to  k«-«>ii  tlf  ^  uiii  fmrii  fmili* 
otrr  Til--  |'.t.»^^  HI  tli«'  Uiltoiii  *%{  thf  ikiii  h 
forni^^'-l  wi'M  iH<i  MT  rlip'-  li-*!!--*,  •Idwii  «-itfi<-r  uf 
wki'-h  til'-  •••iitfh!'>  ••!  rii--  |iiii  tiiiv  N*  •li^'har^fl 
br  sS*-  a|*|^i'i|>r)it'>   iiiii\«iii*-iit    'if  tli>'  vaivi'-hanill*' 

"nj'  -  f'.""-  I"lli;{  till'-l  with  j'jj-'-,  •»tf.Ull  i*  .i«l- 
■ittr^l  t't  r!.<  j.t-  L- 1  jti'i  th*'  tf-Tii|^-r4turi*  rii«-«l  t'l 
I7l*  Af:>r  okitiiiiiiii^,  iiiilk  of  Isiii.-  in  ailiiiil  t>> 
•r'.itral;/'-  th«-  ai  i>l  111  (lii'  jiii  •-,  t!i>'  |»riM-«*H<t  U-iir^ 
trirfnl  fniMi  !iti.'  t'l  titii>'  liv  litiiiti<»  i^^i'-r.  A  thi  k 
•niiu  n*  •  t«i  tli«-  t'»|i.  aii-l  tli^-  ti«'aiiii^  i-*  •'•iniiiiih-l 
VBtil  th<-  •>  -iiii  14  a!Hi  1*.  t«i  hn-ak,  «li*'ii  tlf  otcaiii  tn 
•kat  ••tT.  tfi'- jiii  4*  alltiw^-*!  a  r»*w  iiniiifi-^  to  vttl*-, 
HiJ  t)»^  fiii-l'l!**  |«>rtifiii  Iff  i-S-.ir  liipiiil  i-^  p-tipiviiI  liy 
taraitt^  th**  }iao«lir  f>f  thi*  nfk  •%  »lii<  Ii  ii|^  hh  a  ImIi* 
tkfw  in<  h*  •  ffiirii  thf  iHittifii  uf  till-  |i.in  Ah  v*i>n 
M  •run  t»-«(iii«  to  A\*\wM  th>*  ill-*  hir^f  it  ••t«>p|if>l. 
Xhf^  H^*?  ^'  '*  •-••''1  r^iii'tvisl.  wh^-ii  till*  «ri-iiiii  ami 
•pllBvtit  |*4»»  oat  «*f  th«'  |u(i  .111-1  .in-  |ilwr«l  in  Ui^i 
vWrh.  hy  pr*  %iiiirr,  vi«*M  tlii  r>-iii.ii!iiiii;  jiiii'*'. 

|b  iIk-  UiithT  *hoJkii  111  Ku.  l.iI'J,  thi-  ««-ritrifii- 
fri  futce  ^ocratnl  bv  thi*  ra|M'l  rotatiuii  uf  the  ktraiii* 


^v' 
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fWtfiTT^^fa/  rt«r«4«r 


mO 


thr  jui^nr  to  flfiw  up  to  anil  (li«*har|{ip 
tl»r   |wTf«irmtiofi»   armiml    ita   ii|ipf*r   nip*,  1 
wAff  It  UHf«tivr|y  brtHight  in  <*ontai-t  with  tIm* 
vkKb  prrrMW*  th<*  mrh  ^.     Thi*  j«>ta  of  jiu«rr 
■H  *fT  '-nrrfiitJi  of  KM*  |iniiliir«s|  hy  th*>  vmra. 
■H^^'ljf«4D^     Th**  iirorffM  itf  rvniovin^  ff-«-iilrnt  > 
ffum  aarrhaniM*  jniiv^  hy  hi-atinf^  •kiiiiniing,  ' 
ipttotion.     Si*r  I'lj^ R I rir.i:.  1 

_  ■  IMt*.  (lUl.  eUtntuiiv  .  Vr  rl\rt».tu.\  A 
mmA  mitmoKtit  ttM«l  in  ImkiU.  ItJi  nain**  fmin  r/d- 
mm  ll^ifti,  rUttr,  ilniftea  a  rarUin  (ionitiian<-r  nf 
tatt»«  an*!  tmly  it  ^nuU  an  importunat'*  Miumi.     It 


ia  plavnl  hy  nif«nH  of  hoh"*  iuhI  ki'yH,  oprnrd  and 
rlo!M*(|  hy  thr  tingtrs  itft**r  thf  inaiiiit-r  of  a  tliiti*.  It 
waa  inv<*nt*il  l>y  John  l>i*nnt'r  in  li«'i| >**{•-.  a.  n  1600. 
Thf  doiihh*  rUrinft  nf  the  Araba  ii^  trniir«l  a  imnnurti. 

ClAT^-on.  {Afujfic.)  it.  A  tnini|N-t  with  a  iiar- 
tiiw  tulM',  ami  liiivini;  an  aiutc*  ami  hhrill  tntir.  It 
»a.<*  iiitrtMltii-f«i  liy  tht«  Moon*  into  S|Miii.  a.  n.  hOO. 

/«.  .\  stop  4 if  an  org:tn  having  nit-tallic  nt-il  pi|M*a 
tuiHil  iin  iH-tavf  hi^htT  than  trumjtfi ,  in  unimin 
witli  priiififtttl  aud^Hufr.      Siv  Stnl*. 

Clasp.  1.  A  rati  h  or  faAtt-niii);  for  a  U-It,  thr 
rnvi-r<«  of  a  IrtMik,  (*tr. 

(hif  |i,trt  hah  p-nrrally  a  i>1at«*.  uliidi  \%  Wni  nvrr 
to  form  a  liook,  ah<l  thf  otiM-r  ha*  a  wiri-  on  whii-h 
thf  hiiok  fii;;a^-H. 

A  U-lt'ihisp  i?i  MinM-tiiiH-'*  ntt-n'Iy  a  ho«>k  and  t-yr 
on  thf  ri*.|«rtivf  parti*,     .•n-**  Uki,i-( oI'I'Mnu. 

*J.  {^^pinnintf  )  A  «l<\it-i-  «-iiii*.|«.tiii^  of  two  hori- 
zontal UainH,  thf  up{ifr  om-  U-in^;  pn'MM^l  ii|Kjn  the 
loMiT  onf.  or  liftttl,  for  ilrnwin^  out  the  thrrad 
of  i  ill  ton  or  wool. 

:).  A  littlr  U-nt  plati'  whirh  fa>*tfnH  two  ohj«Tta 
topthi-r,  ai*  thf  1  ].i>|it  whi^'h  attach  tht*  win's  to  thr 
ta|M  H  of  hoop-*'kirtJt. 

Clmap-hook.    1.  A  |air  of  h<K>kh  moving  u|M)n 
tlif  NiiiH-  pi^oto,  and  fomi' 
ni){     iiio<)^iit);<<     for     (*ai  h  FU[-  131*1 

o!h»-i. 

II    .A  ton^N   *hi>M?  jaw  a        -  -^ 

'»  o\i-rlap  mion  raih  othiT.      ~       ^    "  -'" 
III*-  riiniiiii^  ling  6  iii  thr 

r  I     *  (Ut*t  'lifok. 

Clmap-knifa.    A   Unrr 
knitf.   tlif  l>lai|f  of  whii'h  khuta  into  thr  handle. 

Claap-lock.  A  hn-k  on  thi*  rla>p  whirh  unitra 
*\f  rv.i  flap**  iif  a  l««iok-<'ovrr. 

Clmap-naiL  A  M|uan'-lrfMli«tl,  hharji.  wrought 
h.iii,  w  )io<M- h>-a<l  haa  twn  |ioiuti'd   apun  tliat  hink 

llltii  thf    UimmI 

Clav'a-cin.  iMusir.)  A  harpsi>'hord.  A  |»m- 
tratf  hup  who«*f  ^triti^n  wrrr  agitatiil  hy  pl<i*tra 
ii|>i-r.itf«l  hy  kfy«. 

Clavi-chord.  Tlir  rturtthffrtl  wan  on<*  of  thr 
prwh'ii'^'-orn  of  thr  pmnu-h'tir.  I.ikr  thr  lattrr,  thr 
iktringn  wrrr  Mmrk ;  unlikf  thr  hary%\fhtml  and 
rjnnft^  in  whirh  thr  ^tring>«  wirr  vilinitf«l  hy  a 
i|nill. 

Thr  Mnng  wan  Htnn k  hy  a  vrrtii-al  pinwirr, 
whin  tlif  kry  wan  dfprrsM^l.  Thr  winitrou^i  %'ihra- 
tiun  WMh  nioililif<l  hy  a  invflrr,  ion«>iikting  of  a  ^trip 
III  t'toth  Thii*  aloii  gavr  a  <-•  rtaiii  »nftnf%*i  to  tlir 
tmir.     Tlif  wholf  w.ts  rui  Io*i«-4l  HI  all  i»)iliiiig  lajic. 

.Sr  PlAMi  riiUlK. 

Wr  rrail  of  a  rUvirliord  having  forty-ninr  »io|a 
<krv«  M  aiiil  M-vnity  i»triii^'<>,  whiih  U>rr  u|«in  five 
hridgf*,  thr  (irht  U-ing  thr  hi^}t«-rt,  and  thr  othrn 
dimini<<hing  in  pn'|Nirtion. 

Thf  rlavii'horil  ii**-it  in  lonirrt*  aUiut  A  !•.  1S89 
had  iM-rn  known  for  iMiiiif  rrnturifn  ;  it  wa^  a  flat 
n-i  taiigiilar  Nn  liA\ing  twi-nty  kf\s  rmhrai-ing  two 
anil  a  half  m  Ijivhh,  thr  M-niitiinr  //  flat  Iwing  inln>> 
duf-ril  111  aiMition  to  thr  wi-n  toiM-«  of  thr  diatonic 
Malr.  Thf  tnvtrunirnt  had  no  Ir^'s,  anil  waa  aup- 
|Miitn|  on  a  tahlf.  It  may  \^  ionoidrr«^|  thr  yvt* 
'-tirwif  of  thf  Nipiarr  pi^no.  It  i^  prid«hlr  thai 
thrrr  Wf  rr  not  M)  nuny  ntring^  a*  kf\«.  thr  »iringi 
Iviiig  ahorlrnml,  aa  in  a  guitar,  hy  a  dr\iir  hroii|pt 
int<»  ai'tifin  hy  thr  niovrmrnt  of  thr  kry,  whieh 
■tnii'k  thf  notr. 

Wr  rvail  in  a  I^ijiair  work  of  liioo  r%t  an  instni- 
nirnt  hnnight  hy  l*nrtoriu«  frmn  Italy  to  Saioaj, 
in  whi*  h  raih  k'ry  hail  ita  own  Mring.  Thia  wai 
iiinkidrrrd  f]uitr  a  nuvrlty  in  a  keyrd  inatnimrnt, 
though  rmninon  rnough  in  haq««  and  was  not  Ibl- 
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lowed  till  long  afterwardi,  probably  the  Uttei  hftlf 
ttl  tbe  «iKhte«iitli  century. 

ClaVl-oltli-e'il-iuii.  (ifimc.)  An  oldrorm  of 
upright  stringed  inBtrumvat  played  b;  means  of 
kay*.  It  wu  used  early  in  the  aiiteenth  century, 
tnd  hss  by  soma  been  supjused  to  be  the  same  aa 
the  viTginal  (which  see).  The  clnvuUkirium  may 
be  coosidervU  the  precunior  of  the  upright  piaua. 
It  was  modeled  upon  tbe  cUham,  and  preaerved  a 
harp  ehaiw.  It  was  comparativL'ly  light,  and  was 
reatnl  on  a  table  or  the  knees  while  playing, 

Qavl-oym'baL  PratDrius,  who  wnile  in  the 
sixteenth  ucnlury,  describea  a  cUvieynibal  which  he 
■aw  at  Prague.  It  wss  the  shape  of  a  prostrate 
harp,  ot  a  grand  piatio  without  legs.  Its  compuss 
was  four  octaves,  with  nineteen  notia  in  each  octave. 
The  sharps  and  Oats  had  sB|iarale  keys ;  as,  for  in- 
Etance,  e  sharp  and  d  flat  were  separate  vrith  differ- 
ent tones  ;  keys  were  also  providod  between  b  and  e 
and  «  and  /.      Clamc.jmbaliim. 

CIa'vl-«r.  (.)/u«K.)  a.  The  key-board  of  an 
organ,   piano-forte,   or  other  inatrument  airailatly 

b.  From  Latin  c/avif,  a  key.     The  musical  instru- 
ment of  the  sixteenth  century,  whii^h  consisted  es- 
sentially of  harps  played  by  keys,  were  named  from 
the    latter    reature   Claviciiuku  ;    Ulaviuyhbal  ; 
Clavicitdf.bium,  etc.  (which  see). 
ClaVi-ola.    (J/unc)    A  Kngcr-keyed  viol. 
CUnr.     I.    {CarperUry.)    a.   A  liammer  with  a 
bant  and  split  pecn  to  draw  nails. 
Fie.  1314  b.  A  little  split  tool  for  drawing 

,   tacks. 

2.  The  bent  and  bifurcated  end  of 
a  crow-bar  ;  so  also  of  the  lifting-bar 
L  of  a  Jock. 

I'  3.  A  bent  hook  on  the  end  of  a 
I  hoisting  chain,  A  grapnel  for  sus- 
LpendinK  tackle,  (Fig.  1314.)  A 
/Jhook-ahapml  tool. 
/  4.  {Lodamilking.)  A  sjnir  or 
talon  projecting  from  a  bolt  or  tuni- 


w.)    AfMpvlo 


Claw-bar, 

Claw-hammer. 

Chiw-jack. 

Claw.wrench. 

Rail-claw. 

Tack-claw,  etc. 

CUir-bar.  A  lever 
or  crow-bar  with  a  bent 
biftiTCBted  claw  for  dikw- 


C]Bw'k«r.    {KnUtittg-macKat. 
hand  for  a  ratchet, 

CUw-^wxenoh.    A   wrench    hftvii^  a  Iom, 
pivoted   jaw   which    binds   c^ 
Itself,  Flf.  lin. 

Such  are  many  of  the  fonu       ^fy 
of  pijue-UTeiwAu  (which  *e«).  Cj^^^— — »^-^ 

In  the  one  ahown,  the  jaw  B  J'^'  p^  "*  ' 
ia  made  V>  approach  jaw  A  by 
the  engagement  of  the  citcolar  A 
rack  a  on  the  handle  with  ths 
lack  e  OB  the  jaw  B,  so  that 
the  harder  the  strain  on  the 
handle  the  tighter  the  pinch. 

Clay.  A  compoaitioD  of 
sili'X  or  Hint,  mixed  with 
alumina.     The  latter  is  uauallr  about  o 

Porcelain  clay  ia  formed  by  the  decumpoutiaa  if 
a  rock  formed  of  quarti  and  feldspar. 

Chinese  kadin  consults  of  —  silez,  71.15  ;  slsni- 
na,  I5.es  ;  lime,  1.92  ;  water,  4.73. 

Cornish  kaolin  consiata  of  —  silex,  SO  ;  aluiiia, 
BO  1  lime,  1. 

In  the  common  acceptation  of  the  term,  clay  ii« 


.  a  lathe, 

CUjfl*.  [ForHfiaOion.)  Hurdle*  to  fonn  blia^ 
for  working  parties.  Reinforced  with  earth,  ik; 
are  aubetantially  yabioiu,  and  as  such  an  c4  a  MR 
permanent  character. 

CUy 'lug.  1 .  (Aqar-Buuh'n^, )  A  Vtoetm  is  At 
nTStanization  of  refined  sugar  in  mohis,  in  wbid  t 
lump  of  wet  clay  ia  laid  upon  the  base  of  tkt  is- 
verted  cone  of  wet  argar,  to  secure  the  men  prr- 
fect  drainage  of  the  coloring  solution  therrfnn,  ^ 
the  prolongation  of  the  process. 

2.  (.Vinin^,)  Lining  the  blast-hole  with  clsy,l> 
prevent  the  explosive  becoming  damp. 

CIsljIub-MT.  (ifiata;.)  A  cylindrical  bsr  ■■ 
driving  tenauioua  clay  into  the  crevicei  <tf  a  l>b^ 
hole,  in  order  to  prevent  percolation  of  wal«r  ob  t» 
the  charge. 

Claj-milL    A  mill  for  grinding  clay  br  inth 


claymore: 


^  or  the  niMiDfkcture  of  potterr,  itan«-inu«,  por- 
in,  etc.     Tkepug-niill  is  the  form  moat  usiully 


Id  the  South  of  Etigl&nd,  at  a  fiunouB  clay-pit 
wbieh  rippUei  the  potteriea  of  LoDiion  and  Statford- 
■Ur,  m  fonn  of  Chilian  mill  is  used.  Th«  dry  clay 
ii  ihoveled  iuto  a  pan,  which  has  a  grated  bottom  ; 
the  rnnnets  nib  and  aciueeze  the  clay  so  as  to  render 
ft  homt^neoui,  and  mix  thoroughly  the  clayey 
with  the  nndy  particles  with  which  it  abouzids. 

To  the  upright  shaft  of  the  runners  ai'e  attached 
two  serapera  projecting  as  far  as  the  rim  of  the  bcd- 
plkts ;  the  one  is  continually  spreading  the  clay 
over  the  gratings,  to  allow  the  fine  clay  to  pass 
throogh ;  and  the  other  follows,  collecting  the 
Mwner  piuticles,  and  is  so  placed  us  to  bring  them 
spin  ODder  the  runnen. 


ClofMitt. 


tar  grinding  chalk  into  pulp  for  aihlinfc  to  the  kinds 
of  day  deficient  in  lime,  and  in  ealleil  a  mahing- 
milL  Twoofthesemillsare  placnd  close  together 
on  a  large  double  mound,  Bufticiently  elevated  to 
allow  the  maim  to  run  down  fretly  to  the  brick- 
earth.  The  chalk. mill  is  a  circular  trough  lined 
with    brickwork,   in   which   the   chalk   is  ground 


hj  die 
tfrni,n 


The  trough  is  supplied  with  water  by  a  pump,  the 
larer  of  which  is  worked  by  the  machinery  of  tlie 
clar-mill,  and  as  the  chalk  becomi's  ground  into 
palp  it  passes  by  a  cbannel  to  the  brick^earth  with 
*hwh  it  is  iocorponited  in  a  pug-mill. 

fonnsrly  the  two-handled  aword 


>J  CLEAB^FOUNDATION   LACE. 

of  the  Scotch  Highlanders.  Now  ■  buket-hilled 
broadsword. 

Clay-plpa.    See  Tobacco-pipr. 

Clay-proo'eaa.     In  this  process  day  is  enbttl- 

tuted  for  pisster  in  the  process  of  making  stereotype 
molds.  The  face  of  the  type  is  forced  into  the  clar 
by  pressure.  A  plaster-mold,  on  the  other  hand,  II 
formed  by  pouring  the  plaster  on  the  type. 

CIaj-pal'Ter'lB-«r.  A  machine  for  grinding 
dry  clay  to  reader  it  more  homogeneous  previous  to 
pugfritig. 

ClBy-ecreeD'ing  Ma-cbine',  A  machine  for 
sifting  pulverized  c^lay.  Used  in  preparing  it  fof 
some  of  the  liner  ceramic  manufactures. 

Cleacb'iDg-net.   A  hand-net  with  hoopand  pole. 

Clead'ing.    Plank  covering  or  casicR.     As  : 

1.  [Alining.)  The  boarding  which  lines  a  shaft 
or  a  tunneL 

2.  IJJydrioilic  EngitKtring.)  a.  The  planking  of 
a  dam  or  coHer-dam  ;  or  of  a  sea-wall,  secured  to 
guide  piles,  for  instance. 

b.   The  planking  or  skio  of  a  canal  lock-^te. 

3.  [SUaiR-engint.)  The  wooden  covering  of  a 
ateam-boiler  or  cylinder  to  prevent  the  radiation  of 
heat,     lagging. 

Clean'er  I.  {Leather.)  A  currier's  stmight, 
two-handled  knife,  with  a  blade  two  inches  bioad. 

2.  {Founding.)  A  slicker.  A  tool  used  for 
smoothing  surfaces  in  Band-molding, 

3.  (Carding.)  One  of  a  ]Air  of  smnll  card  cylin- 
ders called  ttrehini,  aiTanged  around  the  peripheiy 
of  a  card-drum.  The  viorktr  is  the  larger  of  the 
two  ;  it  takes  the  fiber  from  the  card-drum  and  de- 
livers it  to  the  eltaner,  which  returns  it  to  the  cerd- 
drnm.     See  CAltDlMl-MAOHlNE. 

Clean Ing-mB-oblne'.  {Siik-tnanufaaun.)  A 
machine  in  which  silk  thread  is  carried  from  bob- 
bins over  a  glass  or  iron  guide-rod,  and  then  drawn 
through  a  brush  in  order  to  detach  any  particles  of 
dust  or  dirt  thorefrom.  To  remove  knots  or  bunches 
the  thread  is  drawn  through  a  notch  in  a  bar  of 
metal.  When  a  knot  refuses  to  pass  through  the 
opening,  the  plate  is  depressed,  the  bobbin  lifted 
off  the  friction -roller  which  drives  it,  and,  the  at- 
tention of  the  operator  being  thus  drawn  to  it,  the 
knot  or  flufi'  is  pii.ked  off  and  the  bobbin  again  set 
in  motion.     See  also  Cotton-cleanek. 

Cleaus'lng-vat  {BreuHng.)  A  vessel  in  which 
the  fermentation  of  beer  is  concluded  ;  the  yeast 
running  out  oC  the  bung- hole,  and  being  kept  full  by 
supply  from  a  alore-vat. 

Clear'anco.  {SUaia-engine.)  The  distance  be- 
tween the  piston  and  the  cylinder-head  when  the 
former  is  at  the  end  of  its  stroke. 

dear-OOle^  (PaiTitijig.)  (From  clairi  eblU, 
transparent  wx.)  A  priming  coat  prepared  with 
siie  instead  of  oil. 

In  oil-gilding,  a  coat  of  clesr-cole  is  laid  on  inter- 
mediate between  the  white  stuff  eind  the  oil  gotd-tiu. 
SeeC.iLPINO. 

Cleare.  The  filtered  flaid  of  coarse  sugar  de- 
colorized by  bone-black. 

Claar'or.  1.  A  tool  on  which  the  hemp  for  sail- 
mskera'  twine  is  finished. 

a.  A  rapidly  revolving  roller  In  the  scribbling- 
mac'hine  loid  alongside  the  irorker.       ' 

CleaT'er-boT.  A  bar  in  a  horse  hay-fork  which 
throws  the  hay  out  from  the  teeth  when  the  rake  is 
lifted. 

Clear--fouii-da'tioii  Iiaoe.  Also  called  Lisle 
laec,  from  the  French  town  of  that  name.  A  light, 
fine,  transparent,  white  thread,  hand-made  laee.  It 
has  a  diamond-shaped  mesh  formed  by  two  threada 
plaited  to  a  perpendicular  line. 


ClMT'lns-    1-  {SM-mi 
of  tvRioviii^  irregulontiei 
fan  spiDHinu,  by  inusing  th«ni  benoth  a  luraper,  or 
between  stvel  rolleni.     See  Silk-hanl'fal-tl'kr. 

2.  {Oalico-prinlin;!.)  Wmhing  the  dye  solution 
from  the  uniiiordulitt^d  (wrtion  of  the  cluth,  in  tlie 
"  liiftilder  styl«  "  of  iiriiitni(,'. 

3.  {.WiuhiMrg.)  The  ninouiit  of  play  between 
the  mmhiiiK'ti-Kth  of  coR-wheels,  to  uvuid  jatn.  . 

Cleu'iiig-baak.  (Dueing-i  A  >-Ht  in  which' 
cottoiiH  printed  with  certtkin  uolon  are  scoiiivd  with 

Uleu'iii^-ptn.   [Sugar-inaniifacluri!.)   A  Clar- 

Claax'tagr^oivw.     In  some  lirp-amiii,  a  screw 

■t  ri(;ht  uiigliM  to  thw  ni|<pk,  atfonling  a  communi- 
cattoii  with  thu  ehainbcr. 

QeBT'lii^tone.  The  lino  stone  on  whiuh  the 
eamer'a  kiiife  nt-ojvi's  its  tinal  whetting.  It  is 
firat  ground  on  Ihc  rub-ntoiu.     The  knife  has 


IPIBi 


irby 


Kteel. 


,    free    from   knots,   wane, 
wind'Hhakva,  ring-hearlK.  doli',  aap. 


u  a.   belay- 
ing-pinn. 
d,  belayed  rope. 
<,  belaying-jiui  s|iliee. 


S,  An  iroQ  nailed  to  a  shoe-sole  to  prenerre 
4.  A  trunnion  bniuket  on  a  gun-L-arriage. 
Cloav'«r.    A  heary,  1ang-bittt<1  (:ho|ipini 


lork-MvklnK 
tc..  It  is  UW! 


oiiping-too], 

i-M.     In  the 

.,  eNlabluhment!!  of*Cinuinnati,  Chicago, 

uiied  to  the  exchisioti  of  other  cutting 


the  hnid  from  the  body  ;  another  seven  the  body  at 
the  loins,  >:utting  otf  both  hams ;  thi^  t^inl  chops  off 
the  two  hind  feet ;  the  fourth  n>moT[v  the  two  fore 
feet  1  a  fifrh  dividi-»  the  hams ;  two  or  three  divide 
the  iniilillm  and  shoulders  on  the  line  of  the  bock- 
boiir.  It  innioi-eiiiliftkly  done  than  told.  Cinrnlar 
sawn  are  now  substituteil  in  som>^  establiEilimentH. 

deaViag-knlfa.  iCoontriag.)  A  tool  iwed  for 
riWnK  jiiggleH  into  staves,  i;lapbwinl».      A/row. 

ClaaT'ing-sair.  A  ^-saw ;  a  ri;>.saw,  aa  dis- 
tinsiiishnl  f mill  a  avu-aii  saw. 

Glanoh-balt.  One  trhose  point(.-d  end  is  clenched 
aftflT  piuginft  through  the  wood,  —  sometimes  over  ■ 
wuhrr  or  nng. 

Oap'sy-dra.  A  tcater-doek ;  a  h^raacopt.  The 
inTention  of  the  c)ep«ydr«  wu   aictibed  by  tha 


)4  CLEPSTDBA. 

ancient  Egyptians  to  TItM,  wlio  it  heU  tolttb 
original  MurL-ury.  It  wt  in  uw  among  tin  tfif. 
tians,  Chslileans,  Greeks,  and  Konuat. 

The  name  ia  derived  from  the  sim|^  bra  d  i 
basin  with  a  small  hole  in  the  bottMn,  wbid.  tn 
pla<'ed  in  a  vessel  of  water,  graduallf  BILnl  isi 
sank.  This  plan  in  said  to  be  still  nied  is  lah, 
and  marks  a  time  equal  to  about  twenty  laimitrs, 
called  a  giirhee.  An  I  ndian  ettptj/dra  of  a  dlBriat 
i^onstniction  is  mentioneil  in  the  arithmetics]  tnalic 
of  llhiu-cara,  written  in  the  twelfth  century. 

The  clepsydra  is  thus  deacribnl  in  the  Sut;>- 
Sjddbsnta,  a  Sanacrit  text-book  on  aitreiuBif  :  — 
"  A  copper  veaset,  with  a  bole  in  the  bottotn,  art  ii 
a  basiti  of  pure  water,  linki  sixty  timn  in  s  <lij 
and  night,  and  is  an  accurate  hemispherical  'ailn- 
ment.-'^-Ch.  xiii,,s,  23. 

The  Chaldean  antronomere  need  clr[BT<ln>  ■> 
measurers  of  time,  and  they  remained  ai  accTnaia 
to  astronomical  observatories  down  to  the  liiBFtf 
Galih-u. 

The  Chaldesns  divided  the  iodise  into  trtln 
equal  parts  by  allowing  water  to  run  out  of  a  laiD 
oriticc  dui-ing  the  whole  revolution  of  a  itir,  snd 
dividing  the  licgnid  thus  obtained  into  twelve  pull. 
So  aaya  SeitusEnipirirua.  It  is  probable  that  lb 
discharging- vessel  was  kept  at  a  coDstsnt  hnl, 
or  otherwise  equal  •(uautitiei  paasing  would  tali 
unequal  times  as  the  pmsure  diminished.  H  ths 
veattul  were  kept  constantly  full,  it  would  disrbiip 
a  quantity  equd  to  it*  cajiocity  in  half  the  tin  it 
would  empty  itself  unrenewed. 

AthenieUH,  a  distinguished  Greek  writer  of  tlit 
third  century,  A.  ».,  a  native  of  ^Jpt,  in  tb* 
course  of  his  "table-Ulk"  mentions  that  FIsI* 
(372  B.  c.)  hail  constructed  a  clepsydra  or  •■la- 
dial  whieh  tiluyed  u]>on  pipes  the  hours  of  the  aiEkt, 
at  a  time  wlii'ii  they  could  not  be  seen  on  the  indn. 

Vitnivius  dates  the  invention  ■octrthing  over  IH 
years  later,  attributes  it  to  Ctesihus  of  AleI■■dli^ 
who  lived  under  Ptolemy  Euetgetea,  US  a.  c,  lU 
who  states  that  water  waa  mode  to  drop  ipM 
wheels  which  turned  and  actuated  a  small  irtitH 
haWng  a  utick  in  his  hand.  The  tigure  ratattd  «b 
its  [ledetital  and  pointed  to  the  figutrs  <m  a  iiii>- 
bered  circle.  They  were,  bowever,  known  bribn 
Cteaibua,  but  it  is  probable  that  he  a]i[ilird  toolM 
wheels  to  them.  They  were  introduced  into  KtM 
by  P.  Cornelius  Scipio  Kasica,  157  b.  c.  The  en- 
tors  in  Rome,  in  the  time  of  Pompry,  wen  linitdl 
to  a  certain  time  ;  as  Cicrro  sayi,  iatrart  ad  dtf^ 
dram.  It  is  supposed  that  among  tha  Rocoaiu  thn 
consisted  of  a  vessel  from  which  the  water  utaA 
drop  by  drop,  falling  into  another  Tcsael  in  >Uck 
a  nsjng  float  indicated  agaiiut  •  graduated  iaia 
the  la|Me  of  time. 

It  may  be  that  they  used  the  kour-gtoMi,  a  nodi- 
fted  fonii  of  the  clgagdra,  sand  being  tuhotitatrf 
for  water,  and  under  a  gag  or  fiTe-minale  rol^  tk 
running  out  of  the  sand  abut  op  tlia  montk  (if  si 
orator  who  was  disagnteahle  to  the  majori^.  n« 
friends  of  Cataline,  we  may  (uppoM,  hJM  Is  ■- 
force  the  rule  againtt  Cicero,  whOM  friend*  bow* 
for  a  suspension  of  the  rules,  and  so  wa  han  gy* 
que  landem.  abultrt,  etc.,  the  delight  of  MU|i>MlM 
and  the  horror  of  dull  sehool-bojrs. 

In  the  instrument  of  Ctenhna,  S,  L  Fig.  Wi 
the  device  for  tha  meaaurement  of  tka  Man  Hi  ■ 
cylinder  resting  upon  a  pedestal  •,  two  flgaiMWM 
placed  upon  the  latter,  one  of  whicli  dntimd  mM 
Ironi  its  eyes,  while  the  other  poiatsd  «ltb  im* 
to  t)ic  hour  marked  on  a  vertical  Ua*  diavi  if* 
the  cylinder.     This  cylinder  ttiiarfoa  thaiht"* 


1  thi  iiifi|aaU(<r  "f  thr  hoim  on  •liffmiit !  lUntly  lillnl     ta    k    cprUio 

4»J*.  iry  tkriT  b-iDK  iiuikiil  >t  uoiijual  iliiUnmi.      i  hi|t)i<'  Thf  ulivun  t*  intrr- 

Tlw  muinrr<>r«.irk' '-'    '  '       "   -        -■    ■      -      -'        —     -' 

ikr   >alrr   ( 


(iirkini;  thii  nwliinv 


..  .Iluw    <v|.l.-,)    at     Uii- 


^??i 


ikr   >alrr   Is  ntr   thnjujih   a   tulr.   (khi'li,  {Wiwhiti  iiotiiis    RiiT    '■vi'nt,    ami    di-  i^^c 

thfoagk  our  tucurr,  km    •li»liar>^'l  i arr-M.-ir  vrrt-<T   bi<li-   iiihi  a   m-pirpr.  1'/    /^ 

JT,  fiuM  wheh  II  |««-<1  nil"  tl.-|.i)>-  /;  •■  n      hi  iiitu  wlii'li  it  ivtiiiiim-i  lu  run  I  -^  i^ 

IkaiiivaiH""  ti[  >"-l  ll'ut"!  ui><ii  III-  >utra<i',  liU    th-    tnoDM-iit    i>f    iiniinft  J^ 

•m)  \j  iu  a^rnl.  ax  III-  p|-'   Kll-I,   il   Mi-a  llir  aiiuthrr   •v.-nl.   vh-ii   lh>-   in-  ^ 


wa  u  tb-  It'Wl  rx-'  IK  til'-  )»!•'  Ill"  H  HI 

toinlh;    I.I  lit- .iltf.-I-Ht   ll..'lM        Kivii- 
klU*llu-w«»l     ).-,  ...I,v  1ll1'.|.  X.    .Il.l'l 

myk^B.    m\r.  li  .vi,.i, k^t"t   .i[)i  It. 

awtlKD  ilrjHTi  •itl  I'v  i).-  •i|.li 


Mlil'lruly 
•'IIKIK-.1  jii.l  til-  HtP-alii  (nninl 
II  iTi  <in|[iiial  I'liniini-l.  Thr 
■'lulit  ul  (m-nuTTtii  llu>  n- 
niiuiiari'^  with  tbi- 


awtlKD  ilrjHTi  iitl  liv  ill-  •i|>]i<>ii.  A'    /'.  ml  rjlliiii;     kii'iwn   nXi-  ti    )>avu|{p  ilrlrr-  •   a   i    • 

is  lb  ■lp»>iit  iiiM  III-  liii'k.;-  "I  ill"  oli—l  l.'iiiii.     iiiiTi-1    tlir    intrrval    Mwii-n  M 

put  that    III    IDilCl'lll.       TIlM    Whn-l    I1.I.I    .1\     l«|.k.-|.,       ltl-.-lrlilj..  1. 

■kil  lli-rr(u(p  inul-  <.ii"   ivi..liiT|"ri   n.-rv    «i\   ■ia\-,          rriil—-.r   Airv,  AKtmnnmrr  1 

lUUiiranint   a   Mm (   -ix   l»tk '■•■ikiiii; '.m  ;  lhi\>l  i.f  KiiRlmiil.  liaa  aiitilini  ft            1     JT 
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the  tftmost  corner  of  a  fore-and-aft  sail.  The 
eUwiina  are  attached  to  the  clews  of  a  8i|uare-sail, 
and  draw  the  latter  up  to  the  yard  in  furhng.  The 
aheeU  are  attached  to  the  same  comers,  and  expand 
the  sail. 

b.  The  lines  fastened  to  the  ends  of  a  hammock 
and  meetinfc  at  the  grommeU,  to  which  are  attached 
the  lanyards  by  which  the  hammock  is  suspended 
from  rings  or  hooks  in  the  deck -beams. 

Clew-c;mr'net.    {Sautioal.)    A  tackle  attached 

to  the  clew  of  a  lower  square-sail,  to  haul  it  up  to 

the  yard  in  furling;. 

(new-gar'net  Block.  (Nautical,)  A  block  with 

a  single  sheave,  and  strapped  with 

two  eyes,  which  are  lashed  together 

above  the  yard. 

When  double,  the  foremost  sheave 
is  for  the  top-gallant  clewline  and  the 
after  one  for  the  royal  sheet.  The 
leading  iiart  of  the  fall  follows  down 
the  mast  to  the  de<!k. 

Clewline,  {.yaulical,)  A  rope 
for  hauling  up  the  clew  of  an  upper 
»iuare-sail. 
diohtf.  {Print intj. )  a.  The  process  of  obtaining 
a  matrix  or  cast  in  inUvjliti  from  a  form  of  tvpe,  so 
that  a  cast  in  metal  in  cameo  may  Xm  obtained  there- 
from for  printing  pur|»oi>e8.  The  usual  material  for 
newspaiier  work  is  papier-mache,  or  ])ai)er  in  sheets. 
When  tlie  latter  material  is  umhI,  it  is  dampened  and 
laid  upon  the  form,  the  thick n(*ss  of  pa])er,  number 
of  sheets,  and  degn-e  of  dampness,  )>eing  a  matter  of 
experience  and  skill.  A  stiff  brush  b  then  dabbed 
over  the  surf:ice  in  such  a  manner  as  to  force 
down  the  paper  lM>tween  the  tyjie,  so  as  to  obtain  a 
perfect  mold.  This  is  then  dned,  backed  to  give  it 
the  necessary  rigidity,  and  fonus  a  mold  on  which 
a  stereoty]>e-plate  is  cast. 

6.  A  mode  of  obtaining  an  impression  ttom  a  die 
in  high  relief,  or  from  a  form  or  type,  by  striking 
the  cold  die  with  a  sudiifu  blow  ujion  a  body  of 
metal  which  is  just  IxHioming  solid. 

Click.  The  detent  a,  of  a  ratchet-wheel  6  (Fig. 
1326),  falling  into  the  s)»H(*es  between  the  cogs  as 
the  whwl  revolves  in  one  direction,  and  preventing 
the  IftU'kwanl  motion  of  the  wheel.  Tlie  name  is  no 
doubt  derivtnl  from  the  sound.  It  usually  acts  by 
spring,  sometimes  by  gnivitation.  In  larger  ma- 
cnines  it  becomt^s  a  jutiH^  as  in  the  capstan. 

Click-pulley.    The  rim  of  the  sheave  c  (Fig. 

1325,   B)  has  notches, 
FIf.  1325.  engaged    by    a    spring 

click  (/,  which  acts  as  a 
detent  to  restrain  the 
sheave  from  running 
back.  The  groove  of 
the  sheave  is  toothe<l 
to  pn'vent  the  slipping 
of  the  rope  therein. 
Tlie  click  is  raiswl  by 
a  trigger  and  cord  when 
reiiuired. 
//^ "        *^^K  W        Click'et    A  latoh- 

y/      J        <•  ^  n^  >     '^^v  ;    th»?   latch  of    a 

Cliok-wheeL      A 

wheel   who.sc   cogs  are 

nwlial  on  one  face  and 

in(*lined  on  the  other, 

so  as  to  give  a  stiuare 

face  to  tne  end  or  the 

c/tcXr,  paxrl,  ratchet^  or  (Utent,  which  prevents  the 

back  movt^ment  of  the  wheel.     A  ratchet-wheel. 

Climb'er.    1.  {Teitgraphif.)    A  boot   provided 


nff.uM. 
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with  spar^  by  which  a  penon  la  eoibbd  to 
telegraph-iiolea  to  make  repain  or  ■dditioM  to  At 
wires  or  insulators. 

2.  (Railroad  Efigituering.)  A  driving-wtalifft 
locomotive,  having  a  positive  ^p^  as  hf  fl^p  M 
pinchers,  upon  a  rail  or  rack  m  laoendfaig  er  4lt 
scending  grades. 

dindL  1.  {Xautieal,)  A  mode  of 
ropes,     consisting 

of    a    lialf-hitiS  flf.im 

with  the  end 
stoppe«l  back  to  its 
part  by  seizings. 
The  ouUr  end  of  a 
hatPMer  is  btni  by 
a  c/tiu:A  to  the  ring 
of  the  anehar, 

a,  slip-clinch. 

6,  clinch  secured. 

c,  simple  clinch. 

The  knot  of  the 
breeching,  which 
sinrures  the  gun 
to  the  ring-lwlts 
on  the  side  of  the 
gun-]K)rt. 

2.  A  fastening, 
d  (Fig.  1327),  m 
which  the  long  end 
of  a  nail  is  turned 
over  and  the  re- 
curved end  caused  to  enter  tbe  bmI 
op|»ose  retraction. 

Clinchina  is  distinguished  ft       r 
metal  in  the  latter  prooeas  ia  a, 
against  the  object  or  upon  a  w 

3.  {Farriery,)    The   tnmi       v 
down  of  the  end  of  a  hone — 
wall  of  the  hoof,  to  prevent 

dinch-built.    See  Cuiichkk*w< 

Clinch'er.    A   tool   for  c 
turning  over  the  pointed  end       ■ 
vent  its  retraction. 

In  wood,  the  end  it  bowed  e 
the  piece  through  which  the^BtlH 

In  farriery,  the  end  of  the  ~ 
off  and  the  stub  bettered  dowB  m 
a  hooked,  flattened  Dortl 
withdrawal.     After  tne  i 
hammer  in  the  ordin        mm^^ 
upon  the  head  of  the  udllp  ea^ 
brought  up  to  engage  with 
point  of  the  nail. 

dinch'er-biiat    SeeCt 

Clinch'er-^wcrk.    1.    i 
mode  of  bnildi  i 

plank  overlape 
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!F>boarding  of  a  house  ;  the  shingles  or  slates 
of. 

tenn  is  rariously  compounded :    Clincher' 

elincher-plaiing,    cUncher-work,    and,    erro- 
y,  dnUker-fvork. 

root  of  the  word  clinch  is  to  grasp  or  fasten, 
le  feature  of  the  joint  is  a  lap  or  fold.  Clink 
onomatopoetic  word  derive<l  from  the  sharp 

of  a  vitreous  body  when  struck  ;  hence 
• 

cher-work  is  used  on  boats  of  a  lighter  de- 
on,  —  the    galley,     g^,    cutter,    jolly-boat, 

etc     (See  Boat.)     The  lower  edge  of  each 
of  plank  overlaps  the  upper  edge  of  the  next 
below.     They  are  not  built  upon  frames,  but 
temporary  transverse    sectional  molds,   two, 
and  four  in  number,  which  are  fixed  at  their 
stations  on  the  keel.     The  strakes  are  then 
I,  beginning  with   the  garboard  strake,  and 
>  the  .figure  given  bv  the  molds.     E^h  strake 
ened  to  the  next  below  it  by  nails,  driven 
tie  outside  through  the  laps  or  lands. 
m  two   or   more   lengths  of  plank  occur  in 
:e,  they  are  scarfed  to  each  other,  the  outside 
each  scarf  pointing  aft.     The  scarfs  have  a 
if  tarred  paper  between,   and  are   fastened 
ails  driven  from  the  thin  end  of  each  piece. 
L  mode  of  uniting  the  iron  ])latcs  of  vessels, 
or  boilers,  in  which  the  edges  are  lapped, 
cared  by  one  row  of  rivets.     It  Is  distin- 
1  from  can^Z-build,  in  the  respect  that  in  the  ^ 
the  edges  of  the  plates  are  brought  together 
e  joint  covered  by  an  interior  lap  or  welt^  to 
the  plates  are  secured  by  two  rows  of  rivets, 
each  plate. 

udl'lng.  {Nautical.)  Slightly  calking  the 
round  the  ports  with  oakum,  in  anticipation 
weather. 

loh'ing-iron.    See  Clincher. 
loh-Joint    See  Clinch KR-wouK. 
lOh-rliig.    A  lap-ring  or  open  ring,  in  which 
"ts  on  the  sides  of  the  opening  overlap  each 

i'i-oal  Ther-mom'e-ter.  {Surgical.)  A 
tmeter  with  a  long  bulb  on  a  bent  arm.  The 
t  portion  only  is  attached  to  the  indftx-platt% 
has  a  range  from  80"  to  120".  In  use,  the 
inserted  in  the  axilla,  or  the  mouth.  The 
nent  is  self-registering,  and  is  graduated  to 
>f  degrees. 

ik'er.    1.  A  brick  whose  surface  is  vitrified 
extreme  heat  of  the  fire. 
.  description  of  Dutch  brick. 
.  scale  of  oxide  of  iron  fonned  in  forging. 
.  mass  of  incombustible  vitrified   scori®  or 
logging  a  furnace. 

Lk'er-Hbar.  A  bar  fixed  across  the  top  of  the 
;  to  support  the  dice  used  for  clearing  the  in- 
»  of  the  bars. 

ik'er-built    See  Clincher- work. 
nom'e-ter.     1.  An  instrument  used  in  de- 
ing  the  slope  of  cuttings  and  embankments, 
s  quadrant  graduated  to  degrees  and  fixed  at 

Fig.  1328. 
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the  end  of  a  long  bar  which  is  laid  adown  the  slope ; 
an  index  turns  upon  the  center  of  the  quadrant,  to 
which  a  spirit  level  is  attached.  The  level  being 
set  horizontally,  the  angle  of  the  same  will  be  indi- 
cated on  the  quadrant  as  the  latter  partakes  of  the 
motion  of  the  rod.     A  bcUter-level. 

2.  A  carpenter's  tool  for  leveling  up  sills  and 
other  horizontal  framing  timbers. 

That  illustrated  is  a  combined  clinometer,  plumb, 
and  level,  and  has  a  vertical  circular  box,  with  an 
ariungement  of  scales  so  graduated  as  to  give,  in 
connection  with  one  or  moi-e  index  fingers,  the 
amount  of  deflection  of  an  object  from  a  vertical  or 
horizontal  position,  in  both  circular  and  linear 
measurement. 

Clin'quant.  A  meretricious  alloy  ;  yellow  cop> 
per  ;  Dutch-gold.     See  Alloy. 

C^p.    1.    An  embracing-strap  to  connect  parts 
together,  as  in  the  case  of 
clips    on    the    axle    which  ^Us*  1329. 

connect  the  springs  thereto. 

The  wheels  of  the  ancient 
Egyptian  chariots  had 
strengthening  clips  of  bronze 
at  the  jimctiou  of  the  spokes 
and  fellies.  The  wheels 
were  of  small  diameter,  and 
not  of  very  strong  construc- 
tion. Metal  was  sparingly 
used: 

2.  An  iron  strap  on  a 
double  or  single  tree,  with 
a  loop  by  which  either  is 
connected  to  the  plow-clevis, 
the  trees  to  each  other,  or 
the  traces  to  the  single  tree. 

8.  A  projecting  flange  on 
the  upper  surface  of  a 
horseshoe  which  partially 
embraces  the  wall  of  the 
hoof.  aip$. 

Clip'per.  1.  (Nautical.) 
A   fast-sailing   vessel,    constructed   on   fine,   sharp 
lines  ;  built  es{)ecially  for  speed  rather  than  cai^. 

2.  A  machine  for  clipping  hair.  It  is  esjiecially 
used  for  horses,  and  in  England  more  than  in  any 
other  country.  One  form  has  a  stationary  knife 
and  several  spiral  knives  on  an  axis,  acting  against 
the  edge  of  tne  former.  A  comb  is  so  ammged  as 
to  determine  the  length  to  which  the  hair  is  cut. 

A  more  usual  form  has  a  serrated  knife  recipro- 
cating shearwise,  with  a  similar  plate,  stationary,  or 
alKo  reciprocating. 

Clip'piiigHihearB.    Sheara  for  clipping  horses, 

Hj.  la^ja. 
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baring  a  guard  which  gagni  th^  lenffUi  of  hair  rv- 
maining.     One  form  ui  ithown  in   rig.   1830,  in 
which  the  aemttnl  knife  //  i»  reciprocated  abore 
the  serrated  plate  A  by  nii-anH  of  th«*  handle  //,  the 
hairs  which  coiue  between  the  teeth  being  Hevered  j 
thereby.     A  number  of  cuttera  are  no  arranged  on  a  | 
eorab  that  the  length  of  hair  Ittft,  in  cliiiping,  may  | 
be  regulated,  and  the  cutters  are  guanml  by  said  i 
comb  m>  that  the  skin  of  the  animal  cannot  be  in- 
jurwl.  I 

dlp-plata.     (Cdrriaye.)     The   axle-band    of  a- 
whwl. 

CUs'e-oin'e-tar.  (Surgical.)  An  instnmient  for 
measuring  the  angle  which  the  axis  of  the  female 
pi>lvis  niiikes  with  that  of  the  body. 

CliT6«.  A  hook,  with  a  spring  to  present  iu 
unfa.stcning. 

Clo-a'oa.  A  mmer.  The  word  is  Latin,  and  has 
been  liini(  cclebrate<l  in  reference  to  the  Cloca  Max- 
fiRo,  the  main  newer  of  ancient  Ilome,  constructed 
by  till*  T.irpiiiiH,  and  yet  serviceable. 

Clock.  An  instruint^nt,  —  differing  from  a  watch 
in  not  l>,-in>;  Hil;i|it<*d  to  lie  cArried  on  the  penon,  — 
and  luviii;;  a  ni(»tiv«  weight  or  spring,  a  train  of 
gearing,  imlfx-lianils,  and  Hgiiro<l  dial,  and  a  pul- 
sative  device  to  deti'nnine  the  rate  at  which  the 
meirhanism  shall  niov«>. 

l^rfore  the  invt'ntion  of  met^hanism  by  which  a 
rate  of  motion  of  a  staff  or  pointer  was  made  to  in- 
dilute  perioilic  lai>se  of  time,  the  shadow  of  the  sun 
in  his  apnarent  <iaily  progress  enablinl  the  observa- 
tion  of  the  passing  lioiint.  A  gnomon,  erected  so  as 
to  throw  its  trav(>ling  shadow  acrois  a  gratluated  arc, 
constitutes  a  dial,  though  many  (Mmsiderations  in- 
tervene l>etwe*»n  the  mere  post-shailow  which  cuts 
the  mark  ui>on  the  i»and,  and  the  dial  whose  read- 
ings will  8uit  the  var}'ing  circumstances  of  the 
earth  in  its  solar  n-lations  at  the  solstices  and  the 
equinox«*M.     See  Dial. 

First  the  ilial  and  then  the  cleiwydra,  is  the  n\h- 
parent  onler  ;  thi*  lattrr  u  a  mcrlianioal  time-indi- 
cator ^Mi*  ('LKPSYDUA),  but  not  a  ohnrk,  if  the 
meaning  of  the  latter  tenn  -  to  strike,  to  l>eat  — 
is  to  constitute  the  ilistim-tion  ;  the  rJtu'k'Chirk  of 
a  hen,  and  the  cUfK-'click  of  a  mlrhft-wheel,  are 
the  lingual  allies  of  the  cloeK\  whosi*  pendulum  gives 
the  rat«'  of  the  tick-tiok  nia^le  by  thi*  iMintact  of  the 
•caiN*-wlif>el  teeth  with  the  |KilIetH. 

Thf  graduHti'il  fai-e-plat*'  with  tigures  btdonged  to 
the  dial  long  U'fon*  the  time  of  cUk'L^  which  are 
audible  in  thrir  very  iiann*  and  nature,  and  the 
name  dial  U  now  very  pnnvrly  applied  to  the  face 
of  a  cltH'k  or  wati  li»  its  their  dutit»s  are  (Latin, 
di*tli.t)  daily.  We  have  no  nvord  that  gws  back 
of  the  division  of  th»»  rirele  into  dcgn^*,  and  the 
early  dials  wen*  thus  ilividt*il.  PtThaps  the  vig«'simo- 
ouartal  division  of  the  dial  was  denvt^l  from  the 
ChineH«»,  lor  their  ooiii|)4lv<  had  nunv  centuries  ago 
a  nuniU'r  of  ilivisiniiH  n-presentini;  the  eanlinal  and 
inteniiivliate  (Miiitts,  and  also  certain  divisions  of  the 
natural  day.  The  division  of  th«*  Chinese  compass 
into  twenty  four  jMnnts  marking  )H>ri(Mls  of  the 
natural  day  itpuU  to  15"*  of  the  circle,  was  proliably 
dorivisl  from  the  supfMMtNl  nnmlH^r  of  days  (24  x  1*5 
^'  3tWh  o.'ctimiMi  by  the  sun  in  its  (appaivnt)  course 
through  the  neavens.     See  Dial. 

Most  natioiiH,  we  may  8Up|>o<M>,  had  some  definite 
nioile  of  marking  divisions  of  diumsl  time  ;  with 
the  Jews  the  time  U'tw(^>ii  sunrise  and  sunset  was 
diviiled  into  twelve  |>erii>ds,  which  were  therefore 
lunger  at  the  sumnx'r  sobitice  than  at  ei|uinoxe8, 
ana  longer  at  the  latter  than  at  the  winter  solstice. 
This  complicated  the  construction  of  *'  the  dial  of 
^erred   to  by  Hrsekiah,  and  which  was 


probably  brought  from 

know  that  be  obtained  the  pat         ■ 

thence.     We  read  (Daniel  !▼.  lv> 

astonished  for  one  boor,**  Chifct«i»ii 

not  astonishing,  considering  the  eri 

the  message  he  had  to  deliver,     I 

of  the  boors  is  given  in  ooiin<        »  « 

uu  of  the  dial  in  the  Quirlou*  ^t 

Tne  hours  were  called  throuf^  Room  faj  |-»"« 

ers,  as  they  were  at  night  by  watduneDt  i 

memory  of  some  of  us. 

**They  return  at  erening;   tliej  ttaki 
like  a  do^  and  go  nmnd  about  the  city.'*— 
lix.  6. 

Clocks  are  not  very  conmoB  in  CUnt,  ^^Nl 
mostly  confined  to  the  ]iablie  ottea^  wImm  il  ■ 
common  to  find  half  a  doien  all  in  a  imr. 

The  Chinew  divide  the  day  into  tiralvtpMtirf 
two  hours  each.     The  Italians  rrckon  Iha 
four  hours  round,  instead  of  dtriding 
sfitions   of  twelve  hours   each,  as 
Mexican  day  was  divided   into 
])erioda. 

The  early  ex|iedient  in  England 
invented  by  Alfred  .the  Great,  A.  ]».  68C.     If 
jM^ars  that 'even  bour-glsssfi  ware  not  tlw 
in  England,  though  they  ai^  ffpoMi  aa_ 
c'ient,  and  were  certainly  known  in 
vioufdy. 

The  first  '^strikinif"  or  andibla  noHiwHi  rf 
the  hour,  on  record,  is  the  clepsydia  or 
of  Pkto,  872  B.  {;.,  which,  Vv  the  •§Lmij  af 
fmunded  n[K»n  otgan-nma  tne  boor  of  IIm 
when  the  index  coutd^not  ba  aian*  IW  MS* 
trivance  is  mentioned  by  Athmenaof  ^gyfi^  ^41^ 
tinguished  Greek  writer  of  the  tliird  oan&lft  Mi 
author  of  the  *<  Deipnoaoiiliiste.'*    8aa  CUUMM i 

Wheel-work  set  in  motion  hy  mingi  and  ^nM{{ 
was  known  in  the  time  of  Arrnimwfaa  (MT^ltt 
B.  i\ ),  and  applie<l  to  luerbanioal 

The  gniduate<l  dial,  the  shadow  af  Iha 
marking  hours,  was  known  in  Boom  AM  ■»  «L 

Two  more    things  were    neccaaaiy  to 
c  lock :  — 

1.  To  join  the  wheels  to  a  pcintir  wiirfc 
the  dUl. 

2.  To  contrive  a  mode  of  regnktipf  IIm 
the  going  works. 

When  th<^  two  features  wcie  naUii  to 
clock  is  not  known. 

The  early  indications  are  ai  •■  •  — - 

A.  D.  760,  a  clock  preaenttu  vf  t  I 

Tepin,  of  France  :  proliably  a  clc|      -- r- 

A.  D.  810,  the  clock  aent  bi 
roun  al  KaM'hid  to  Cbarlcm  i 

had  home  kind  of  wheel- worL,  . —  . 
pelled  by  the  fall  of  water.     In 
small  doors  forminff  the  di 
door  opened  at  the  nour  m        •  U 
let  out  small  lirasa  balls,  Wauvht  < 
struck  the  hours.     The  doors  ao 
the  hour  of  twelve,  when  twdvi 
wmrriors  on  horseback,  cama  < 
the  dial-plate. 

Pacirieus,  Archdeacon  of  1  » 

improved  the  clock. 

A.  D.  1000,  Ebu  Jnnii,  aT 
dova,  had    a  pgndulum'4>^         i«- 
is  supposed  to  have  addad 

Dl'Ll'M. 

The    balance    •     A 
twelfth  centufy, « 
an  axis  a  little  abvv« 
ingattaehed  to 
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of  awflDrmtion  in  iti  bottinn,  MnfvtiMl  it' 
fai  ivtaty-fimr  bonrt.     The  rwnrutrwu  |ioiiird 


W  tlliiT  wdffiU whirh  •liMipil  tlown  thrir  tnn'aji  the 
wdMrav  of  water  li|{htrniMl  the  othrr*ann,  and  the 
yhoi  mikf  «*4|cht»  niarkni  the  lapae  of  tim«*. 
WWfv  the  peffioil  of  tht*  rlf*|Myilni  terminated*  and 
of  weigbt-driven  r|<M'kii  ('omnirnrnl,  cannot 
w  he  detmained,  but  it  i»  I'ertain  that  th«*  rlfi«*kii 
ike  8|»Bi«b  Karamin  wvrr  drivm  )iy  Wfii^ht*. 
IVBowneil  (lertiert  iitudir<|  tihiluMiiihy  ami  rom- 
-trnae  at  the  SarsM'friii'  (  niremity  of  (\inlo- 
Wkt  bHSjne  mrrrvtively  a  iM*hoolniaAti<r  at  Khi'iiith 
iwWff^  be  bail  a  rlock't,  Ar>-h>iiOio|i  of  Itavenna, 
'  Pofw  Sylrr^ter  II  .  to  whiih  lattrr  dii^nity  he 
'     by  the  Kintinriir  Otho  111.  ;  and  they 


br  |«i«on,  loth  of  ili**m. 
To  fclLnr  up  tht*  rrrital :  — 
A.  U.  13^.  a  dork  wmn  \tU-n\   in   the  old  |ial* 
mm  yard,  IxHnlon,  and  remain*^!  till   th**   reijifu   of 
^tmn  KluaMh. 

A.  n    lSV*i,  a  rliM'k    v^A!*   I'liHVil   in  Canterburv 
€blb<«lral 

A.  U.  134NI.  lUnt**  rrf.-rn  to  a  f  loi'k  whirh  ttnirk 
I'Imiii^t  rrfi-r*  ti»  ih«»  knr**toqe» 


So  crrtain  ni'-ntioii  i^  %\\.u\f^  iin  to  tbi^  tinK>.  of 
tke  mf«n«  of  n'^iiUtiii^  thi>  n\mfr^  i>f  the  niarhin**. 


that  th«*  |vii<luliiiu  h.iil  not  kM**-n  adopted  to  any 
it«  i»  •  rrtjiin. 
It  may  !■■  |kr«-«iinii>«l  th^t  thi'  il'-ri-i*  uw^t  wan  a 
^^  (app  KiTt;  a  «h«fl  with  vuni'i  «hi«'li  im|iin);«*«l 
tbe  air,  th**  Ult**r  atrontiiiK  a  n-^iotAnre  pro- 
d  to  tbe  hizr,  nnnilirr,  nulius  ani{le,  and 
of  the  vanrw.     Aii>  h   waa   thr   caw*   probably 


A.  D.  1SM».  thr  .link  rn-rttnl  hy  Kiihanl  of  Wal- 
ttftjted.  obboC  of  St.  AlUna. 

Darteic  Ike  mroe  «vntiiry  a  pulaatinj;   rrKuIatur 
wm  uitrnda*  ««l  into  Kranr«*. 

A.  U  1MI.  Ilrnry  d-  Wy.  k.  or  d*-  Vi.k,  a  Vtrt- 
er^rtnl  A  rli>  k   in  a  toH«-r  tif  thr  tAla«  «*  of 
v.,  at  Pah* 
A.  I*   1M\  a  atrikint;  •  lo*  k  «.m  rrrrti**!  ut  Wi^t* 


A.  H-  I37A,  rl<irk«  at  SlrajkUtirK  aii<1  r«»uriray, 
rbif  h  tb^y  l«*i-ani«*  '|iiitf  «-oiiitiH*ii. 
pulMattn^  arrafi)^-iii«'nt  of  Hf-nry  dr  Wyi>k 
■I  of  an  altrrnattnfs  lAUn<  •-,  whii  h  wax  fonnr«l 
%]r  •Maf«ii«lin^  two  hravy  W'-i^^ht^  fmin  a  hon/otitnl 
HT  ftved  at  njcht  anieim  to  an  upri>:ht  arUir,  and 
tflo  MNftvairnt  aaA  ari'rlrratr*!  iir  rrtanlnl  hv  itiiiiin- 
lAian  or  inrrraainic  thr  di*tan«-r  iif  th«*  «*'i){(it4  fruin 


TkHclork,  vbii-b  bad  no  rri^ilatini;  Kpriiifr*  ^m 
tflo  t¥lie  of  tbe  aatnmoniiral  rloi  k«  u«r«l  hv  Tvrhi> 
BWhv  <I&M:Si,  and  i*v  niaiiv  If^  illu«tniii4  hut  wor- 
tkf  oad   uirful   olMrri-ens  at   and   about   thr   muiit 


rrfr  io  poavaaion  of  privatr  prrnona  about 
aboot  toe  aame  time  watrhea  wrre  intro- 


fvfert   to   a   wat*h  in  the  play  of 

I    frown 


rberr   llaWolio   aara 


•• 


^,  mmI  iipirbancf  wind  up  my  watch,  or  play 

•  nrbjevel.* 

••Mr.  fSfftm  ■boWMl  HK  tbe  Queene*«  (thr  PortU- 

■  Bfftema,  wifr  of  f  liarlr*  1 1 . )  linlrbainlB-r,  and 

Mnr-vater  ol  ber  hea<l  at  the  iilrr|M,  with  a  rlork 

bar  nnliidc.  wbrtein  a  lamp  Imm*  that  trlla  her 

■iicbt  at  any  tinir."      Ptpn^'t  iHmry, 


CI 


rbirh  engMTil  the  attrntion  of 

in  the  eirvrntb  rentnry,  and 

Botiotta  who  were  fo  furtniiate  aa  to 

tfMr  UaivMillr  of  CoHova,  bad  a  alwp  of  aii 


orntiirieii,  for  it  waa  rearnrgd  for  tb«  aHrantccatli 
century  to  bring  it  into  general  notice  and  lueful* 
newi. 

KaHy  in  the  aerenteentb  centurr,  <«alileo,  obaerr* 
ing  tbe  oacillatiomt  of  a  muitieiided  lamp,  conrriTod 
the  idea  of  nuking  a  iiruduiuro  a  meaaurer  of  tima^ 
and  in  1039  nubliabed  a  work  on  mei*hanira  and  mo. 
tion»  in  whirh  he  diacuMed  the  iaochrr»nal  profiertiaa 
of  <MiiUattng  bodiea  aus|iei|ded  by  at  ring*  of  tba 
aame  length. 

A.  1>.  Itfll,  Richard  Ilarria  con^nicted  a  pen- 
iluluni  viock  in  London,  for  the  rburi'h  of  St.  Paul, 
<  ovmt  Itanlen. 

A.  I>.  I<t49,  a  pendnlnm  rlork  waa  conatmctMl 
by  Vin(ienho  <;alileo  (tbe  younger  (Salileo). 

A.  I>.  14S0,  Hnyghena  conatnirted  clorka  on 
thi4  firinctple :  —  |(r  tiiat  explained  the  natnnr,  pfop- 
tm%f%,  anil  a|i|>Iiration  of  tbe  pendulum,  awl  made  it 
}M'tfn  t,  except  the  com|ienaatioii  added  by  Grnban» 
about  1700. 

Ancbitr  |>aUeta  were  intrwlureil  by  (Ifinent,  in 
im^O,  who  al»n  drvianl  the  mode  of  tkUik|iefiding  the 
firndidum  fiom  a  ntud,  by  niraiiA  of  a  |4ecr  of  watch- 
fipring.  The  mechaniMn  f»f  rr|wtition  b^*  meank  of 
pulling;  a  atring  waa  invrntrd  by  llarlow,  1tS7tf. 
The  rndbiM  conT,  to  niniiuur  tbe  clotk  in  regular 
niittioii.  during  thr  time  of  winding  U|s  aaa  tnvrnt- 
n\  by  lluyghrii^  16641.  Thin  waa otb*-rwi«ieeirnied 
by  liArri«»n.  17.Hrt,  by  meant  of  hia  anxilury  ftl*ring 

ami  a«lditional  ratcbrt.      Srr  <io|Nu-WI|£KU       lluj- 

^lii-iit  wii«  al«M>  thr  contrivrr  of  the  prnk*nt  dial>work 
for  chjincirif;  th**  liour  into  Hixty  niinutn*  whirh  di- 
\iti('  th**  •  irriinifrrrnce  of  the  dial,  travrraed  by  aa 
ailditional  band  in  tbe  crntrr  of  the  clock -lace. 

r|«i«  k»  wfr  applie<l  to  |»uqHMr«  of  antlonomy  aa 
eaily  nn  14^1.  tSrmma  Tr«wiua,  in  1.'*90,  auggMted 
thrir  u<M*  at  M-a  for  acertaining  tbe  longitude.  In 
1741,  tbf*  Kii);Ii'«h  ptvminient  ofTrieil  a  reward  of 
X'.hi.iNMi  fur  a  con^'it  nunle  of  deterniintng  loa* 
gituilr  at  M*a.  Thi«  wan  won  liy  HarriMun,  ta 
I7*'.,  who  invrnlnl  and  intrmlnced  tbe  compenml* 
ing  |iriidulum  balance,  ma«le  of  two  metala.  8ea 
Hai  AM-r  :  CiiRitHoiir.Tt.R. 

Thr  liaUiiCf.iipring,  which  con  fern  u|¥m  the  bal- 
anrr  the  i«oi  hr<»niil  i|ua1itim  id*  thr  |M-ndulum,  WM 
invfnte«l  by  lloi»kr,  wb<>  appltrd  it  in  a  atrali^l 
form.     Iluygben*  chatigr«|  it  to  a  brlix. 

ttraham  invented  the  drwi-beat  r*ra|ieineDt  ia 
17<M».    See  VM:\rr.nfsr. 

Thr  Hpnng  a*  a  motor  for  tiroe.ideeea  waa  ia- 
vrnint  hy  thr  (trrmans  and  waa  rendered  nereaiMfy 
to  ii»nfrr  iioriabiUty  n|M>n  thr  invention.  It  waa 
tirM  ti|a«r(i  on  tbr  arlmr  of  tbe  gieat  wheel  aad  a 
Mippfnnrntary  i»pnng  npf tfiM^I  tbe  former  during  tho 
firiit  |Mirt  of  lU  unwintling.  Tlii*  waa  inteaded  to 
couiitrract  the  in*'«|iiality.  The  fuire  waa  aftrrwatdl 
intr^Hiui^d.  A  watrh  with  a  fnare,  made  in  I5tft» 
bv  licrb,  of  Prague,  was  in  Ixmdoa  a  few  ycafa 
Wk. 

Muftical  or  chiming  cloeka  were  invented  ia 
ftermanr.  liumey  aoUeea  them  aa  early  m 
ISbo. 

In  1544.  the  corpnratioa  of  B»attr  clock -makan 
of  Paria  obtained  a  atatate  from  FraaHa  1.,  fuibrt 
ding  non-admitted  penoaa  to  aiaka  €lodtt,  awidUi^ 
or  «i/oniiwt,  large  or  anall. 

Benjamia  Frank lia'a  elock  la  aoird  •■  beiag  IIm 
aimplevt  on  rrcord.  It  ahowa  tlM  boar%  aaaataiL 
and  aecondn.  aad  yet  rontaia*  hat  tbfoa  wbeeb  aas 
two  pinions  in  the  whole  moveaieaL  Tbe  lowHi 
wheel  baa  160  teeth,  and  makea  ono  fwvolatloa  la 
four  btMiiw.  It  raniea  the  ImumI  oa  lla  axlai»  whlck 
pointa  oot  both  the  hoar  aad  tba  minala.  It  taiaa 
a  piaioa  of  t«i  loavo^  on  tiM  turn  asia  wUli  vUoli 


CUX.-K. 


570 


CLOCK. 


U  ■  wheel  of  1 20  tcpth  that  gives  motion  to  a  pinion 
of  eight  leaves.  The  seuond-hand  is  attiiched  to  thn 
axil  of  thia  latter  pinion,  an  alHu  the  awing-whep), 
which  carries  thiKy  teeth,  tlut  gives  uiotiou  to  tlie 
palleCa  of  an  anchor-esuaiieinent,  and  to  its  pendu- 
lum, that  vihratea  seeoniu. 

The  ilial  of  this  duck  has  an  axtenial  circle  having 
210  division*  in  four  sui!c:eitsive  uotationa  of  sixty 
■■airh.  This cir-^le "hows thi- minutes;  within  it  thi: 
lioura  are  airangiit  in  a  voiutf  of  three  revolutions 
along  four  railii  wliioh  foini  right  angles  with  each 
other.  Hy  this  amtngenient,  whiln  the  |>oint  of  the 
hauil  shows  tlie  tninutp,  th<>  side  shows  the  hour, 
or,  more  strictly  H)ieaking,  that  the  hour  is  one  ol 
three  at  four  hours'  distance  ajart.  It  is  supjiosed 
that  there  will  be  no  inistalce  aa  to  the  reading,  to 


Hf.  1831. 


I  Bnt  lo  many  came  to  na  thia  (tha  like  tt  «hkh  ill 
allowed  was  not  to  b*  aeen  in  Enrgw),  t^  lb. 
Miller  was  in  danger  of  being  niiiMiC  not  Uttag 
time  to  attend  to  hii  ovu  bontica.  8»  M  mm 
altered  to  inirehase  it  or  reward  him  tor  fak  pirn, 
he  took  the  whole  machine  to  places." 

Church  clooka,  or,  a«  they  at«  termed  in  tbt  Vtit, 
iBicer  docks,  are  very  diverae  in  their  apnanaM 
from  any  hall  or  mantel  clock.  The  clock  ia  ttl 
illustration  is  supported  hj  foar  lega  npon  the  tarn 
ol  the  elevated  apartment  u  the  clock -tower,  and  k 
driven  hy  two  weights,  a  ia  the  chain  by  whU 
I  the  going  weight  is  suapended  ;  the  chain  i  al  \jk 
'  striking  weight  iiexses  aiiwanl,  over  a  pallev,  and  ii 
thence  suspended.  Elach  chain,  of  courae,  k(«[a  q 
a  constant  strain  upon  its  own  train,  HKgnag  tiaia 


the  exti-nt  of  four  liunrs'  dif- 
ferencv.  A  «iniill  oiirlc;  iibovo 
the  great  one  is  divided  into  sixty 


of   the    gn«t 


To  r 


niHlv  IIh"  inii-'rfection 
n  thin  <'ln'k~,  of  ilu'  unrvrt'iiinty 
of  whii'h  hour  of  tliri-<-  it  ili'nolcs, 
tlieaiiJrHlHiiliwnuiningthi-liours 
has  hrra  uhangiil  tn  agnion'  of 
like  form  carrying  a  IhII  whii-h 
constantly  *ei>ka  the  lowi-st  ]Hisi- 
linn,  and  tlius  indirates  tin-  hour  by  proximity  t< 
tin-  ligunii  nil  thp  Npinil. 

Kev,  John  \Vi-:J..y  in  his  jnumal  pvis  tin-  follow- 
ing aixount  of  a  talking  rlm-k  :  — 

"On  Monday.  April  27,  I7l>2.  Wnfi  nt  I.iiTCiin. 
in  Ireland,  I  iinhmc'il  th.'  oiii-iilunitvwhii-h  I  had 
dehin-d,  of  talking  to  Mr.  Miller,  th-^  oontriver  ol 
Ihiit  statue  whiili  was  in  Lnn.'an  wlipu  1  wns  tlii-w 
before.  It  was  the  Dgnre  of  an  uld  man  Ktandiiifc  iii 
a  case,  with  a  cnrtiin  dniwn  lii-fi>n>  hint,  over  AtminKi 
»  clock,  whii'h  stocHl  un  the  npiiosiii-  side  of  tli<' 
room.  Kvery  time  the  rliH'k  xtnirk  he  niHiinl  th<' 
Joor  with  one  hand,  drew  luck  Ihi-  rurtain  with  tin 
other,  turned  his  heail  aa  if  loiikiiif>  roiinil  on  flu' 


affording  through  the  cKaqwineBt  dw  m^ii  F*^ 
sure  upon  the  mndutam-rod  m,  -whkb  1n(|»  ib 
motion  even,  and  neutraliira  Bxactlf  [!■  toAtcjU 
l>eat  fnndually  in  a  tmaller  ud  nalltr  m^  «al 
i-v.-ntuntly  run  down.  The  <(rikuy  tiaia  kfcfadrt 
(lortion  of  the  machinery  in  conataat  rtadnM  la 
n-Npond  whenever  it  is  releaanl  bgrtJMivmnMXf 
the  (■oinpleted  hour,  e  ia  the  kmir-Kkmt  md  i  A* 
«u"i7.  the  latter  determining  the  mmlNr  cf  Uh^ 
while  the  /v  t  regnlAtn  tha  nta  </  tka  MAhft 
thnl  i^  the  interval  between  tha  Varna; /km 
KtrH-iiig-ti-nr. 

Tl>.'  Koine  trein  is  prinrlpallT  bttwwa  tk  M^ 
ards  A  «.  between  which  ia  Mm  tha  ■aehM'  <f  Ai 
esra]tcment.  The  gimbtJt  it  it  it  i  a 
many  rod%  which  drir*  tha  ■  " 


ci.iM  K. 


r.7i 


f  I.IM  K-sri:iN<;. 
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•  I ' 


I:*!*.  ..?-ijt«-l  iM  l*i»- f"sr  !i  -^  ff  M.i  ?ii-*t-i  r«  "J"  ■  ■    -if  *.],*■  -'.■  Il"  i.r  iniiit'l  ■  l'*- k,  whiili  li-    j'.i*»  n'l-i   in 

!;ir\  l»l'i         I ':  •        !;•■  i|'lM -■«    •■!    tin—        I'l!--!    ■!    \.  I  !■     ■!•■ 
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Clork-inovr  iiiriit  Ham  mer       i 


Cl(j<. k-pil  Irfi 


■1 


Cluck-mpllilf;.      \       .      .  .     )•■„■:■.•».■•• 


CLOOK-WATCH. 


'h  thp  Biinnin  I 
u.  Riilit  t..v  (Tr- 
ciilar  Khran  into  wiilthh  1}  inrbni  to  -fa  al  nn  Inch,  I 
for  thp  liiffi'lTiit  jKiwi-ts  lr.|Wt«l.  Vin'm  uf  tlie 
tame  liniullli  an-  rivi-lnl  lo)t<-thfY  ut  thr  cikU  tu ' 
make  thi'iii  ruiiliiiiiuiiH, aiv  iiiil«l  oii  a  irvl,  froni ! 
wliirh  th'^y  [om  ti>  !"■  Iianl^nnl,  Ipnijn-rwl,  ihiIUIiiiI,  ' 
anil  mIiiihI.  Tln-hiMtiii}:  Jh  ■Ian'' lijriiuMiiiK  tliPKict'l 
rililuii  tlininRli  ■  nil-hut  irun  tiitw  il  fn-i  hng.  ' 
8  Inphn  wiihs  an'l  'i  inrhrs  i\rv\i,  witit'h  U  Iiii<i  I 
IruRthwavii  uf  a  runiai'p  «if  luilaLk-  lcli;jth,  no  tliat,  I 
whUr    tlif-    riblmi 


ciod-onuh'ar.  Tip  modem  tgntttm  tm  » 
Tuu'liiiH'  raU.-<l  t/iM/Hd,  IttdgtAeg,  to  itmk  lb 
:lo<ls  irt'-r  tliv  Iuik)  hu  bern  jilowcd.     ' 


it  lli'linjioliii,  and  witliin  nght  Otti 


1.-1  > 


th« 


b    hm 
rr>l-hiiltnliF,'iiwj|l 

Willi  th<'  tii-l.  Ax 
Ihi'  rililnn  pmrrfips 
from  thi-  hilt  lulus 


fprt  Imik  ali-1  ki'|it 
rami  tiy  ■  wulpr- 
jni'kpt        through 

cuiMtantly    iai>M'ii. 

It        tllr-ll        INIvU'il 

tliron)^  u  )utli  (if 
nmliiii  I-Tul,  whii'li 
ipvni  it  ih'-  ii'i-m- 


TL\v:Tr.. 


iifh 


bptwivii 

«*,  wliii-li  nri-  lIlP 

niPiliuiii   of  iIpIit- 

miiiiiii;  thr  rati-  vf  loolinu  of  the  riUlxin  thmuf^  the 

lipatiii};-tu)ii>,  till-  lianl.-iilnj;-l>nt)i,>u<l  tlip  t*-iiiiiFriti);- 

bulb.   Th>'  niii'iif  prtikTPw-ioii  iiiiboui  l.iMwf.-i-t  iii-r 

day,  anil  i>f  n;im>inT  ril>)>»ii-''«-Vi'nil  Uiay  la'  [uhkhI  nt 
a  liiiif.  Yrinu  tin-  nilU  tin'  rihliutis  an-  ui^'in  itihiimI 
otvr  ri^U  Hiiil  tukpn  to  I"-  {Hilt^h-il  ami  ii>)nn->l. 

Til-  riMnii  in  iIbu  f»-.f<{  i.v.r  bu<1  Irr  Wthpr- 

covrnil  winBl'-n  rulli-ri'  n-vulviiiK  in  Ihxm  i/  ■■iiii-ry. 
hv  irliii'h  Imili  Miirfnii'H  nf  i)ip  iIitI  an-  iHliihnl ;  ni 
tfip  Hani''  liiiii-  IW"  riili'iiiiit-  vIhi-U  smooth  iill<l 
wuti.1  till-  "Is.-.     It  U  lli-ii  j.ii-»ii  lliniii^'li  u  hilh 

<ir  niulti-n  lr«I,  whii'h  ;:iv"->  it  ii lor  ;  aftir  I'wil- 

iit-:  it  is  lilt  iiilri  l<'ti;;<1i-^  111"  I'nili  ■x.ft.'nnl,  thp 
huiik*  ami  pvi's  |"it  mi,  iimi  tlip  aiiriiiff.  miW  uji 
aii.lj«.-kp<l  f..r  -a.-. 

Clock-watch.     .\  w:it''m<lii]>ii<.j  lo  strike  th" 

.rtpr~   -iiiiiUrtr  to   »   '-hx-k.  an  >lis- 

tfhi'li  -trik.-s   thr  tinn' 

Biilv  wli-ii  iirj;.'.!  t.i  .[■.  so,       l.v  |iii,Mii^in  thr  atpm, 

Clock-ivork  Lamp,  ('ar'vl's  i-livk-work  lamp 
numi'.  111.  nil  fmii.  ihp  T.-«-iv,rir  in  tli.-  r»..t  of  tl.p 
Iniiil-  ati.l  ..vprrt.iHi  W.-k  ajpiin  fruni  ihi'  hiipti.T  lo 
Ihi-  r.-*-rv"ir.  111.-  tlinr  Mas  ii 


ItttptMa  CI*'-  Owtn  I  /rvm  WHUaMlty 

n  round  kxIf,  nnil  ivvutving  thctwa  tadcptadN^ 

■>f  raoh  iither,  h>  aa  to  produce  a  ■rlf-cI«anbKMiii^ 

iiml  poalilp  tbr  Diiu-liiiiP  to  be  mdilj  fmS  MM 

iiUiul.     The  aurfncii  of  the  roHer-nRa  an  piMrf 

with  HPiTNti'd  eilKi-s  and  a  aeriei  of  inan-  Umk,  |» 

j<i-liii|{  hidiii'uyh,  fixiil  at  a  |iartieular  alil^  k  tti 

iilrr  of  till'  ralK'r-axIp.  ao  a*  to  let  mot  AcwVf 

I  iM-iiPintlinK  I'loiU  iiprpeiKlicalarly^aBd  la  y 

ilidiiliiiK  thf  yiHiiij;  [ilanta  in  thr  aoU.    Tha  nftv 

it-iiioviit  from  plmw  lo  jilaor  on  two  tn*di| 


ho«.>ui..t   .,.v.,n-r^   • 


uoriioiM  aruiiti 
W  a  «|>rin)l  o 


nM'iilMif  |i<>niilii1ity.  In  li;:li 
•ujiply  in'hv'init  invrfliiw  i- 
to  HH-iitP  nnifurm  snfijdy, 


'1    th<'   : 


f  f.-«i 


wnpii 


tm  from  Ibp  diHn">tii'  forni  of  1ani|>. 

Itp  Ki'Ti'v^inu'*  rliKk-work  Um)>  lua  a  fan  drir. 
hy  plork-Kork  in  tlip  xtPin  or  foot,  funiishin^  a  hlaxl 
of  air  on  rarh  niil'-  nf  a  flat  u'iik  In  iiTiP'  tliP  HKiiir 
■nil  [H-rfH-t  thr  i-iini)in'>liiiR  of  tlip  carlmii  -if  tliP  oil 
Thi<  may  In-  or  han  U'Pti  umilltd  to  An.i>nd  limi|w. 

Clni-k-wnrk  hax  lni'ii  »|>|>litil  to  lamgn  ami  to  leif 
bumpn  lo  lii;)it  th<-ni  at  a  ii|iii'itii-  pn-armngpil 
time,  thp  di'vict  bviii^  ua  the  [niDi.'i|ilc  of  the  alarm 


^m^ 


whppU  of  largpr  diamrter,  wUrh  1 
r1i-.ir  oir  thp  cronnd.  Wben  tba  . 
in  thi-  fi.-M  whrre  it  ii  intended 
whp.'U  arp  rpniovpd. 

Anolhpr  form  of  clod-eniahR'  1 
attaphiil  in  the  irar  nf  ■  hamv- 

Clog.     A  protection  for  tha        i 
■hnp.     Thp  wte  is  elaatk.  Mi 
pIm'  harint;  a  hin](«  ia  tlM  ihL. 
jiivcp,  ami  innlpp-itrap  boM  k*  dl 
iivatb  thr  aole-pieo«  an  as  aztn  i 
made  of  iroocL 


CLOISTER. 
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CLOTH-DRESSING  MACHINE. 


Ood'ChuUr, 


■%•  U86.  It  is  yet  much  used 

in  Europe,  hut  goloshes 
or  india-rubber  over- 
shoes have  to  a  consider- 
able extent  superseded 
the  clog. 

The  clog  is  an  ancient 
form  of  foot-wear,  and 
consisted  of  a  leathern 
\  upper  and  wooden 
sole;  the  upper  was 
nailed  to  the  edffe  of 
the  sole  ;  the  Utter 
was  sometimes  an  inch 
thick,  and  often  hoo])ed 
with  sheet-irju.  They 
were  worn  by  the 
Greeks  and  Romans, 
and  are  still  common  in 
Italy,  S})ain,  and 
Portugal.  They  are 
known  as  aabots  in  France  ;  galochaa^  tamancos^  and 
in  other  parts  of  the  Continent  of  Europe. 

The     Saliotiers, 
IMg- 1888.  an  order  of  friars 

which  originated 
in  the  fourteenth 
century,  vowed 
to  "be  shod 
with  woodi-n 
shoes,"  probably 
as  an  improve- 
ment on  the 
bar»»footed  Car- 
melites. They 
were  formerly 
worn  by  kings, 
came  to  be  re- 
ganled  by  the 
pojiulace  of  Eng- 
land as  repre- 
senting Popery 
and  slavery,  and 
CdRiied  the  burden  of  popular  outcry,  aidin<;  in  the 
ezpnlsion  of  James  II.  from  the  country.  The  cry 
of  the  mob,  "No  slavery,  no  wooden  shoes,"  made 
Wdpole's  life  uneasy. 

Ctois'ter.  (ArchiUcture.)  A  covered  ambula- 
toiy. 

JJiomo  bntt.  {Shipbuilding.)  A  fayed  or  rab- 
beted joint  where  the  parts  are  so  closely  fitted  or 
driven  as  to  dispense  with  calking. 

CSlCNi'er.  {Alasonry.)  a.  The  last  stone  or  brick 
in  a  horizontal  course  closing  the  gap. 

h.  A  brickbat  inserted  in  coui*se  when  the  gap 
nHl  not  admit  a  whole  brick. 

A  king  closer  is  a  bat,  three  quarters  the  size  of  a 
brick.     A  queen  closer  is  a  quarter-brick. 

Cloae-atooL  A  commode  or  box  with  tightly 
fitting  lid  to  contain  a  chamber- vessel.  A  cJmmber- 
Mool. 

Close-walL    {Building. )     An  enclosing  wall. 
dos'ing-ham'mer.     A  hammer  used  by  boiler- 
makers  and  iron  shin-builders  for  closing  the  seams 
of  iron  plates.     St^  Kiveting-tools. 

dotn.  {Fabric)  A  woven  fabric  of  cotton, 
linen,  or  wool.  Silk  perhaps  hardly  comes  within 
the  cat^ory.  See  Fabric  for  list  of  woven 
goods. 

Woolen  cloth,  after  weaving,  is  subjected  to  the 
following  processes :  — 

Braying  or  acounng :  that  is,  washing  in  troughs 
with  heavy  mallets,  water  and  detergents  being  used 
to  remoTe  the  oil  and  all  acquired  filth. 


Burling :  picking  off  the  knots  mads  by  the 
weaver. 

Milling  or  fuUiiuj :  to  felt  the  tillers  of  the  cloth 
closer  together,  increasing  the  compactness  of  the 
fabric  and  the  finish  of  the  fsuie.     See  Fulling* 

MILL. 

Dressing :  this  is  done  by  teasels,  whose  hooked 
ends  bring  the  loose  fibers  to  the  surface  to  form  a 
nap.     See  Teaseling;  Dressing. 

iShairinxf :  the  filaments  drawn  out  by  the  ti^asels 
are  shorn  or  singed  to  a  length.  See  Clotu-shear* 
ING  Machine. 

Pressing :  the  cloth  is  arranged  in  regular  folds 
and  subjected  to  hydrostatic  pressure.  A  i)olished 
pressing- board  is  placed  between  each  fold.  See 
Cloth -PRESS. 

Some  of  the  later  processes  of  the  cloth-manufac- 
ture are  varied  or  combined. 

Hot-pressing,  boiling,  steaming,  are  each  of  them 
means  for  giving  a  tine  finish  by  the  application  of 
heat. 

Picking  is  a  process  of  removing  bleniishes  by 
twiH'zers,  or  coloring  faulty  sxK)ts  by  a  nair-pencu 
and  dye. 

Fine-draicing  is  closing  minute  holes  or  faults  in 
the  fabric,  by  inserting  sound  yarns  by  means  of  a 
needle. 

Marking  consists  in  workin^-in  with  white  or  yel- 
low silk  a  word  or  mark  indicating  the  quality  of 
the  pieci*. 

Baling  and  packing  conclude  the  series  of  pro- 
cess<'s. 

Cloth-creaB'er.  A  device  which  may  he 
clamiK^d       to 

the    table    or  fig.  1887. 

the  sewing- 
machine,  the 
crease  being 
made  by  the 
adjustable 
bevel-edged 
wheel  under 
which  the 
fabric  is 
drawn. 

Cloth- 
cu  t'tin  g 
Ma-chine'. 
A  machine  for 

cutting  cloth  into  strips,  or  mto  shapes  for  making 
into  garments. 

Anmng  the  various  forms  and  modes  may  be 
cited  :  — 

Knives  corresponding  in  shape  to  the  various 
parts  of  a  garment  are  mounted  upon  a  reciprocating 
platen,  and  descend  upon  the  material  ])iled  in 
thicknesses  upon  the  bed  beneath.  Envelope  blanks 
are  cut  o\it  of  the  sheet  in  this  manner. 

A  guillotine  knife,  straight  or  curved,  and  de- 
scending vertically. 

A  knife  or  saw  reciprocating  vertically  in  a  con- 
stant path  like  a  scroll  saw,  while  the  pile  of  cloth 
1)elow  is  moved  beneath  so  that  the  saw  or  knife 
follows  a  line  marked  upon  the  upper  layer  of  cloth. 
The  knife  is  reciprocated  like  the  needle  of  a  sewing- 
machine,  and  a  presser  foot  holds  the  material.  It 
has  also  an  intermittent  feed. 

A  band-saw  acting  in  the  same  manner. 

A  rotary  cutter  mounted  on  a  vertical  spindle 
which  allows  the  edge  of  the  knife  to  be  presented 
in  any  direction. 

A  mandrel  with  rotair  cutters  to  cut  cloth  into 
strips  for  carpet  or  for  other  purposes. 

Cloth-HdresB'ing   Ma^onine'.    A  machine  in 


Goth'  Creaser. 


OLOTH-DRYIHO  MACHIVE. 


Cbrtfa-diriug  ICk-oUim'.  a  nwcbinc  with 
hnlcd  rnllert  over  which  cloth  u  pMwJ  to  ilrive  off 
the  mouture  icquircd  in  djeing,  waihing,  etc  la 
the  eiAmple,  M  ii  the  fnd-rell  from  which  the 
cloth  unwinit* ;  it  thrncn  puK*  OTsr  the  cytioder 
B  B,  igainit  whoae  niriace  it  ii  tightly  dimwn  by 


OLOTHB^Plir. 


the  guide-nJlen  P  L*  /,*  L*,  while  th«  bui  C 
drive  a  current  of  ur  through  the  meihea  of  the 
vire-nuie  cylindrn  and  the  cloth,  if  ii  the  take- 
uu  roller  on  whi<;h  the  cloth  rewindi. 

clath-dryiT  shown  1  the  Puii  Expod- 

1  annular  atcam -chamber  coiutnicted  of 

;ylindeni,  which  formed    a    eloeeil 


tion  ha.1  a 


cavity,  and  constltutpd  the  circurarerence  of  a  wheel 
more  than  I'J  feet  in  diameter.  Around  the  circum- 
.fereuLi'  of  this  wheel,  which  tumeil  »lowly  upon  a 
horizontal  axia,  the  cloth  wa.i  earned,  being  kept  in 
paution  liymeanH  of  twoendlesachaiaiharinfitenti'r- 
booka  attached.  The  clntb  paased  round  nearly  the 
entire  circumferemY,  hrinsuarrieilolf  on  the  ■amr  aide 
at  whirh  it  vaiintrodueeil ;  the  velocity  of  mntioo  at 
the  Hrvuntference  wai  about  nix  inches  prr  wconii. 

The  cunatractioQ  permitathe  ati-ara -chamber  to  be 
made  vary  arcure  a^ainat  accident,  and  yet  to  ple- 
•ent  an  exterior  of  <|iiite  thin  metal,  facilitating 
greatly  tht  tranirniaaion  of  heat.  Tlie  necrnarj 
atrenfrth  i>  obtained  by  meanii  of  numeroun  interior 
ataya  roiinectlnn  the  two  cylindrical  anrfaee*.  The 
iteam  ia  admitteil  through  the  axia. 

Cloth  Ztan-boaalni.  Thia  ia  performed  in  a 
TolliDR-prHts,  the  engraved  cylindera  of  which  act 
upon  the  fabric  (or  pa|ier),  which  ia  paiaed  continu- 
oualy  between  them  ;  or  one  or  more  of  the  cylttidera 
may  be-  prinling-cyliitdera  havinK  the  iimal  color- 
Tata  and  doutora. 


black  Hturian  btktlai^  ubplwt  ftr  bmlteaC^ 

raapended  to  d^.  Amo^  tba  MilUfii  rf  %tmi 
may  be  mentioned  the  pmt  wllli  iilwiriMitMiMi 
parallel  corda,  Kg.  lUS  ;  thfa  ma  ha  dbaMMM 
■nd  colUpaed  like  an  nmbtvUa.  Tim  t^MiWrf 
frame,  with  crnaa-rooiMl*  like  a  hddv,  aal  Hital 
op  on  the  lazy-toagB  prindplr.  OUmmm*  <lMh» 
boraea,  conauting  of  framea  with  «ni»tM^  mA 
abnttins  together  like  baok-oom^  Aa0lbm  Itm 
baa  ndtal  ban  like  Bpoke^  oradatt*d6iatkli^ 
like  ■  Inp  diMr,  etc,  ate 
Tba  centriftigal  nuKhine  k  bm4  to  naao««  d  lli 

•    II  Tim  unl  I  11  il  ilil  iiflii ikaalial  — 

thM-Jtona.    A  farm  of  Uuthw  4liw  wM* 
on  legs  and  haa  craw-bus  «a  wU*  drtta 


may  be  ratpended  to  dij.  The  Rgn«  rfMasaM* 
ooa  rounda  no  a  frame  coUapHbla  en  thii  1h|«MP 
principle. 

Clotbaa-Jin*.    A  oord  or  win  te 
between  poati  or  other  anpporti.    It  Ii  ■ 
while  conl,  and  wound  on  a  mil  In 
of  non-ue.     If  left  expcaed  tinnad  b 

ClotbM-Uiw  Hm^    a  b 
with  •  (pool  on  which  the  1 

nc.  tsw. 


ipperi   which  baa  . 

af^nat  the  line  ■>        i 
niapended  to  dry.     n 
pin  ;  a  pair  of  liinfad  m, 
apring  anclcaed  ;  a  beat  _ 
a  hjghl  which  ytalda  and 
Clothea-niuBM 


»thea-pinaaM 
nmachlM 


CLOTHSai-PRBSS. 
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CLOTU^HEASIirO  MACHIHB. 


1. 


t.  A 


A  rcoptecte  for  doUic*.  i     GMhtiiff    1.  {9kmm.\    An  oat^oamiBgaT 

!  felt,  or  other  Don-oooductiiig  mftirrwLon  tho  ont- 

fai  wbkh  elotlMt  art  lUtteiied  uid   dde  of  a  boiler  or  simm-chaoiber  to  pveroal  radk* 

\  €nm  alMvb,  for  inrtancc.     8«e  Cluth-  .  tion  of  heat     CUndimg :  iajuiy. 

I     t.  {Cardina-wtaekiiu.}    BaDda  of  leather  ataddad 
A  receptacle  for  water,    with  teeth  of  wire  which  en^i^  the  fiber.    8ae 

^^ through  which  a  fine  shower  of  CAROiito-MACHiifB. 

h  tkrown   uyim  clothes  in  dainping  them       The  following  namea  of  parU  of  clothing  are  naed 

in  a  mechanical  aenae  :  — 


to  ironing 

A   rod   b^   whirh  clothea  are 
looapa«tl.  or  lifted,  whilr  in  the  waith- boiler. 
_        A  |{Tmii|>iiiK-tool  for  removing 
from  a  boiler,  in  washing  or  drriog. 

_  A  frame  having  a  pair  of 

ralla,  through  which   clotbe«   are   paawd   to 

ant  the  water.     The  improvement  concerna 

rif.  IMS. 


ClN4r«-  WrtaffT 


Band.  Hoop. 

Belt.  Jacket. 

Bonnet.  Lining. 

Boot.  Pocket, 

lirerching.  Seam. 

Button.  Shoe. 

Cap.  Skirt. 

C4>llar.  Slaew. 

Cuff.  Sola. 

Hat.  Yoke. 
Hood. 

3.  (Memage.)    Pnll  hoTM^^Iothing  conaiaU  of  the 

Suarter-aheet,  bi«ast-pieoa,  hunting- piece,  pad-cloih, 
ood,  body -roller,  and  kn^^vpa. 

Clotb-—M>tnr4nf  Mn^ciJrtif^.  A  machina 
by  whirh  falnitA  made  in  grnit  lengths  are  meoaared 
on  in  |iirfra  of  ronvmient  length  for  aale,  and  hcnee 
known  an  fiirt'T-Kooda. 

Cloth-pn'pOT.  Heavy  |«lier  need  between  folda 
of  cloth,  in  tlir  finiahtiig-prtaa. 

Cloth-plata.  That  plate  in  a  aewimr-oiarhiBe 
on  which  tlir  work  mta,  through  which  toe  needle 
paaiiri,  and  lirnmth  which  is  the  looper,  or  the  low- 
er siKKil  or  ikbuttlr,  as  the  case  may  be. 

Cloth-prw.  A  hydrosUtic  pieaa  in  which 
woolen  i-loth«i  srr  subjerte«l  to  prraaure. 

Tbr  rloth  is  arrsnKed  in  regular  folda»  a  pottihed 
pieaftiiig  Nisnl  lirinK  arrangnl  between  eorh  fold  to 
prevrnt  nmtsct  of  the  cloth  surfaces  with  each  oth- 
er.    Between  each  two  piecaa  of  cloth  ia  an  iroa 

pUte. 

For  hni-pnmng,  thrre  hot  imn  platea  are  insertod 


la-twrrn  the  folds  at  intervals  of  about  twenty  yarda. 

for  pwasnie,  moii(*a  of  rearing,  material   of    <  'oM  inm  platea  neit  to  tlie  hot  ooen  motlerate  tlM 

and  modes  of  sn-uring  tnem  to  their  shafts    brat.    l*reMurr  is  then  applied,  and  the  pile  allowed 

of  securing  the  wnuger  io  the  side  of  the    to  stantl  till  colli.     The  iloth  is  then  taken  and  ra- 

See  Waivuca.  pile<l,  so  that  the  cieasrs  of  the  former  piling  eo«a 

CHom  Sniah'tm  BCa-ohln*'.    <>iie  for  Cmst/.  .  m  the  mi«ldte  of  the  prrasing-boarda  at  the  arroad 

Ay  aad  sAMftaf .  raising  the  nap,  and  Ivringing  it    ineaMire.     Hut  prearing  givra  a  lustitmaappaamaoa, 

ti  ■•  even  length.     8ec   Teamrli.mu  ;  Hiir.AMiKd  ;  ,  but  't»  B|it  to  spot  with  rain. 

9AWrt%Q.  Htnliiuf  and  aUaming  have  htm  salwtitated  for 

Ototfc  folding  BCB-ddno'.    <>ne  in  which  wiile  ,  hot-itmuiing,  or  usni  in  <'onnertion  thetewith. 

folded   length wi**,    inmml   and   preaArd        In  thr  ftirmer  the  cloth  is  w<Hind  tightly  Qpon  a 

ly   for   baling       In   tlie  exanipir   the  cloth   is    wooden  fjr  iron  roller,  immersed  in  water  heated  tm 

'  ovsv  the  Uilging.  sfireaflinjc  rullrr  n,  which  is    180*  K.,  stef*|ip«i  for  five  hours,  taken  out  and  cooled 

a»d  between  tke  foldrra,  which  consist  .  fur  twrnty-four  hours.    It  is  trrated  in  thia  wa?  fonr 

or  five  times  ;  is  waiiheil  with  fuller's  eartn.  It 
is  then  stretchrd  on  a  tenter-frame  and  dried  ia  a 
steam -heated  roian. 

In  atrnmimt,  after  the  cloth  ia  ktt  prtmed^  it  ia 

wound  aronnti   a  perfoiatrd  copper  roUer,  into 

whi«'h  steam  is  then  admitted.     If  at  high  fWi 

nrr,  it  will  paas  through  all  the  folds  in  a  faw 

minutes  ;  if  at  low  prmanrr,  it  will  raqniiv  mm 

an«l  a  half  hours.     After  thia  It  Is  boiled  IwiOii 

This  straraing  saves  tlie  time  of  tliive  boiliafk 

CSIoUl-prow'OT.     A  maipiiying-glan  a»* 

ployetl  in  numbering  the  tnreads  in  a  glvm 

S|iarr  of  rinth. 

aoth-^h— ring  Um-^Mm^.    AmwIiiM 

^k$B  tait  imtm  a  alnnous  form  like  a  flbtteaed  '  for  cutting  to  an  even  length  tke  aiamwita  of  wnol 

Wnm  tfcn  hidsw  the  cloth  |«s»*s  beneath  theidrnwn  out  in  the  moeaa  of  immhmg,     Itwaafof- 

'  ifonar  iJ,  and  frum  that  tothe   merly  done  by  hand. 

/  K  bf  vhkh  it  b  drawn  forward.  j     One  cloth -ahosri^g  mneldM  etMlrti  of  n  iud 


«!• 


CLOTU-SMUOTHINQ  HACHINK. 


«einicircu1>r  rack  concentric  with  a  cutting-edge 
called  a  Itdger-blade,  and  a  larve  revolving  wheel 
conlainin^  vi){ht  hiubII  rutting-dinka,  wIkhc  shafts 
haTD  piniuns  whieli  t^iiga^  with  the  tvetli  of  tlie 
tnnicirculur  m-'k,  «»  us  tu  |^ve  the  cutting-diaks  a 
rotary  mutiim  uii  tlicir  bxi'm,  in  ailditiun  to  their  re^ 
volviiig  mutiun  with  the  lurge  wjieet.  Tlic  machine 
travelit  over  the  cloth,  or  the  cloth  under  the  nia- 
cUiiiP,  an  may  bo  arrangvil. 

Hiivijlviug  aheiiin  lire  lined  for  Bhearing  "f  the  loose 
GlH-ra  froni  the  Utx  of  woolen  cloths.  For  narrow 
clotliK  the  cyliiiilera  an:  30  inches  lonj;  and  2  in  di- 
itin<>ter  ;  S  Uiin  kiiin-s  an-  twihteil  around  the  cylin- 
der, iii:ikinK  2}  turns  in  the  length,  and  are  BecumI 
hy  tu-rewa  and  nutx  whi>:h  pa^a  through  flanges  at 
tile  end  of  tlio  axiil.  Koi-rnerty  the  cytindent  were 
grooved  and  Htteil  with  thin,  narrow  plates  of  steel 
6  or  S  inches  long.  The  e<lg<ii  of  the  S  Hades  are 
ground,  ho  as  to  cans!itute  [uirts  of  a  cylinder,  by  a 
grinder  or  strickle  fed  with  emery,  pawwd  to  and  fro 
on  a  slide  jnnillid  with  the  axis  of  the  cylinder, 
wliich  is  ilnvrn  at  nliout  1,200  turns  in  tlie  minute. 

In  use,  the  eyIindiT  revolves  at  about  the  saoic 
tvte,  and  In  contuct  with  the  e<lKa  of  a  long,  thin 
plate  of  ateel,  called  the  ledger- blade,  wliieli  has  a 
very  keen  roetilinear  eilgc,  wlintted  to  an  angle  of 
about  45"  1  the  blule  is  tixed  as  a  tangent  to  tlie 
cvliuder,  and  the  two  aiv  mounted  on  a  swing-car- 
natci-  with  two  handles,  so  as  to  be  brought  down  by 
the  hands  to  a  lixed  atop.  The  edp'  of  the  ledgiT- 
bliile  is  sliar|iFne>l  by  grinding  it  against  the  cylin- 
diT  itself,  with  Hour,  emery,  and  oil,  by  which  the 
two  are  sure  to  agree  throughout  their  whole  length. 

The  cloth,  before  it  goes  through  the  process  of 
cutting,  is  bruslied,  so  as  to  raise  the  liben  ;  it  then 
posses  from  a  roller  over  a  round  hnr.  anil  comes  in 
contact  with  tlie  spring-bod,  wliieh  is  a  long  elastic 
plate  of  steel,  fixed  to  the  framing  of  the  machine, 
and  nearly  aa  a  tangent  to  the  cylinder  ;  this  hnngs 
tiie  Dbeni  ofvloth  within  thii  range  of  the  cutting- 
edges,  which  reduce  theui  very  exactly  to  one  level. 

This  inaehiiie  has  several  ai^ustments  for  deter- 
mining with  great  nicety  the  nrlative  poxition  of  the 
ledger-blaile,  cylinder,  and  spring-bed, 

formerly  the  clorli  was  paaited  over  a  fixed  bed 
having  a  moderately  sh^ji,  angular  ridge  ;  but  this 
was  found  to  cause  holes  in  the  cloth. 

Broadcloths  rei|uire  cylindeni  sixty-live  inches 
long,  and  machinery  oif  proportionately  greater 
strength.  In  I.ewis's  patent  cloth-cutting  machine 
{Englcih)  the  cloth  is  cut  from  liil-  to  liii,  or  tnna- 
verw'ly,  in  which  ease  the  cloth  is  stretched  by  hooks 
■t  the  two  filges,  and  there  are  two  spring'bnU  ; 
the  cyliniler  in  this  machine  is  forty  inches  long,  an<l 
the  cloth  is  shifted  that  distance  between  each  trip, 
until  the  whale  piece  is  sheared. 

Other  fabrics, 


heated  by  p«a«ga  over  ■  trou^  inrlc«a|  «  ps- 
forated  steam-mpe,  and  then  beneath  a  boUn*  W 
ed  cylinder.  The  winding  roller  ii  joonaM  ia  s 
weighted  frame,  and  the  clnth  in  wound  vhilt  nin 


betweeo  the  aoid  roller  and  tlw  n 

Cloth-apong'n.  A  device  for  dampini  doik 
piYvious  tu  ironing.  In  niaehines  for  this  varfm 
the  cloth  is  S[>oQge<l  by  steam  applied  througli  ■  jjn- 
fomted  ailjuiitable  horuoutal  cy lindrr  anuiid  whiik 
it  U  rolled. 

Cloth-abetoh'sr.  A  machine  in  which  clMkii 
drawn  through  a  aeries  of  frielional  strrtchinjt-lan 
and  passed  over  spreading  rollers  ao  as  tu  niiuliv 
the  iiiequ  alii  leu  on  its  surface  and  enable  it  la  I* 
linnty  and  smoothly  woand  on  the  wiuding-rolL 

Cloth-teaT'lug  >CB-cIiine'.  A  machine  bsriiif 
a  llutrd  roll<-r  and  knife-eilges.  The  latter  push  tlie 
cloth  into  the  flutes  and  tear  it  into  strijn  ai  it  ]aM 
through  the  machine. 

Clotb-taaslOT.    A  machine  for  raising  tbt  iq 

of  cloth.      Sne  TKASEI.INQ.MACIirN-K. 

Clotb-Tar'nlah-iug  Mo-aUne'.  For  nulitf 
the  eriamelitl  or  vaniinlied  fabric. 

The  cloth  is  passed  from  the  let-off  roller  beacalh 
a  roller  in  the  steam'heated  siie-vat  B  ;  thriirr  tot 
steam-healed  table  C,  where  tlie  ramisli  ii  tpt«*d 
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Ilg.  ISM 


smoothing  ami 
ironing  device 
for  cloth  in  the 
piece.  The  cloth 
u  damped  aod 


by  a  revolving  brush  D,  and  thence  over  the  nUn 
or  the  drsing-frame,  where  it  b  exposed  to  jel)  rf 
air  from  a  perforated  pipe,  and  (ran  wUek  it  k 
wound  on  a  take-up  roller. 

Cloth-^wheel.    1.  Agrindingorpoliihiag*faa4 
covered  with  cloth  charf^  with  an  abrading  «r  pi- 

crocaa,  pidly-pouxUr.  rmait,  etc. 

The  cloth  used  ia  heavy,  ajuiilarto  that  and  k 
the  blankets  of  printing-preesei.     Felted  elotka  M 

The  cloth-wheel  ia  used  by  optielant,  tafaJan^ 
■   and  ivory- workers. 

2.  A  form  nf  feed-morecirnt  in  wwiDg-mMhiMi. 
A  serrated-facrd  wheel  protrudes  upvardl;  tl 


A  diversity  of  colon . 
lar  intervals. 

Cloach     A  sluice  nae 
channel  after  depositing  it* 

Und. 


•edimcoit  in  the  ImU 


„"rtsii»rf 

.  ..  channels  of  the  Humber.     _ 

covered  Mith  plank,  and  harinn  a  central  e 
and  aluice.     In  front  are  tlmbcra  shod  witk  ilM  is 
serrated  (orm,  whkb  can  be  nbcd  or  IsmmI  rt 


At  ^rnlrt  it  a  Ui^  tiJf 


•bb  ik  vminl  fnmni  ■ 


la  jirU   la  Ibr   laiily  iif  wnli-t  ah 
'      b  Ihr  firih  •injiiiitt  u|i  til- 


.'..7  (>UtVKR-Hl'LI.EB. 

UiioUir  »Uirh  ih'  lUlkm  of  Ibc  rlovn  pua,  »bll»  tbr  h«ul* 

4  llir  liaiik*.      Wbni  rrniaininK  nlovi-  trr  ture  ulT  inrf  bit  lutBiin]  into 

gh  i*  flmlnl  nf  tbr  box  of  ibr  ■uu-hinr.     It  U  knowii  u  ■  irmAr. 
■  I    W    ■•liuiitinic        In  tbral'Inui'hinr  iiwl  I.HDO  j-ron  rro  in  (Unl, 

r   ni)>i<.      At   full  it  «u  thr  dulv  uT  Ihr  illrndant   tu  nmrrp'  tbr  rttf 

wn,  Ihr  iiiai-hinr  Iwk  iniii  tbr  W  ot  Ihr  marhiiir,  wbkh  wu  liriTrn 


•  birh     lirfnlv  thr  ol  that  Uilprllnl  It. 

Thr  EnnlUh  i-lavrr-lwrvnitrT  of  ibirl,*  jnn  Wk. 
iihinrn  in  thr  liwrr  |«Tt  uf  Mmr  fiounr,  in  «f  thr  dM 
(ia)lii'  {iBlt'rn,  u  drawn  bj  nnr  himr,  i  " 
bv  hatiillii  in  tbr  rrar.  Tbr  luul  in  u-oi-prd  oai 
•>  ■-■•■■■nallj'  anil  Jpiuiln]  in  bam-bi-.  in  tbr  >rM. 

Clo>«r-tnill'w.    Krtl  •■lnvrr  |knu«n  in  KdkIumI 
u  "bnwli-kKFr'lnmr  fruui  tlawlpn  to  EiiKlaiiil 


Wmt  M   t«v<iTi|{  rluin   .(■■•I.   -..  t|„> 

d*>»<(«>u<t,. 

f|§,    1M4    illaiiraln    .,n-    in..!' 

lH««Mla|t  rl»vr*.iinh.l.  anil   nvn 

At  iM  af  »b)rb  sr  lurr  anr  n-'  •'»! 

*  innirr  imi   thi'  jiriii.  i|'t 

K  ia  liaal,  in  thr  6r>t  •■'Tit 

V  if  iW  •ViMlaii  na.  and   th-    iiu 

iafk>urr.H  V-i>..i. 


CLOVKH'-THIUSHeR.  9 

titn  trod  it  libelmteil  rroni  tbc  bulls,  to  b«  •epantril 
br  the  (mat  ud  ri<Ml«, 

Clo'Tsr-tbnwli'er.  A  murhfiK  Id  irliieh  riover, 

Imj,  or  thr   Kftrrniath,  vhkh  is  r.ut  fur  thr  k«1 

ulonf,  itf  tbruhnl  and  the  *nr<l  hulltxl  uid  clrani^l. 

The  rluTcr  ii  fr<l  in  at  the  throat  M,  tbimahed  by 

the  cjlinJer  B,  r«i'<'ivnl  on  thr  lUtted  ■ptod  £,  nr- 

rifil  ui>  pMt  the  beater  F,  the  haj  jiicked  off  by  the 

\i<ktr  fi,  an'l  relnoviHl  by  the  itraw-Mrrier  B,  while 

[he  aeeil  and  chaff  fall  into  the  ihiiking-ahoe,  where 

the  gieves  L,  the  Tibnitory  action,  and  the  blaat  fin- 

i^  li»  wparalion  aiid  detivci  the  reaalts  Kparately. 

The  lower  fif{ure  ahowa  the  outmde  of  the  machine. 

the  arnngement  of  the  belting,  and  the  elevatur- 

Iwx  O.  in  which  the  t^linn  aii>r  unhnJled  heads  are 

■■arried  up  to  be  Tethraahed. 

Cloir.   A  sldiui!  with  a  •lidins-^te.  SeeCuiran. 

Clubtdoa.   {SantiaU.)    Uriftmedown  a  uuirent 

with  nn  aiiclir.r  out. 

Clut^^om'pMa-  —.     A  pair  of  comfttma  with 
a  bullet  or  cone  on  one  le);  to  aet  in  a  hufe. 

Qub^oot,  Ap'pa-ra'tna  for.    Sheldrake's  sp. 
]«ratUB  for  club-feet  and  other  deformitiei  (Knglish 
jHtrnt,    1801)    proceeilii     ujwn 
Hf .  1»H.  the  i<rJuciDle  of  rontiniied,  re- 

peatnl,  and  varied  application 
,  of  itprinKn  to  correct   the  ab- 
normal deKection  of  the  part. 

Tieniann'a  apparatna  for  lali- 
pea  tarvt  haa  a  atronfj  leather 
i    shoe  with  a  metallic  sole  and  a 
/  J    joint    near  the    heel    to   allow 

-■  J  lateiml  motion.  A  spiral  i[iriBg 
-''  '  draws  the  fool  outward  by  a 
constant,  elastie,  and  easy 
traction.  This  prMsare  is  in- 
creased or  dpcnased  at  will,  by 
faatetiiii);  the  Hpring  in  a  aerieii 


fo  CLUTCH. 

a  sliding  arm  D,  and  «h 
croas-hnd,  vhicli  is  ktjiM  — ■ 
car«d  br  a  feather  on  ill  di       m 
tbr  RhiftinK  lercr. 

Id  3,  tGe  clatch-faoz  D       • 
square  arbor  of  the  ihalt  A, 
the  lerer  B  eithor  towards  o. 


Api>amia/i'  n'iprt 


The 


■ili-el  bur  with  Joints  at  the  snki 
the  limb  below  the  knee.joint,  and  ao  constmrted 
that  thi-  screw  at  the  ankle-joint  forces  the  foot  Dat 
niwn  the  tloor,  nl^ch  foot  in  alnioat  all  cases  U 
tumi'd  iinltr  »a  iiidiratcd  by  the  sketch.  The 
Kpiral  spring  i'  bi>in)(  attached  to  a  cat-gut  conl, 
]>aviinf(  round  a  pnlley  at  the  center  of  the  bar  and 
rastrueil  nnu-  the  toes  ulton  the  outside  of  the  foot, 
rlevatc-i  the  toes  nnd  stretches  the  tendo  Achillia,  at 
the  same  time  druwiiit;  the  foot  to  its  natural  posi- 

The  sppiratii*  for  tnlipfx  nilgai  is  on  tbc  asme 
]iri>i'-ipte,  but  with  reverwil  action. 

Cltib-hanL  {Xautie-il.)  To  bring  a  vrswl's 
hcirl  round  on  the  other  Uck,  by  letting  go  the  W 
unchor.  and  enlliiig  or  slipping  the  cable,  the  sails 
Wing  handli-<l  oo  an  to  i-ast  the  vewiprg  hcail  in  the 

raiunp-blook.  tXaulkal.)  One  made  thicker 
and  stronger  than  ordinary  blocks. 

Oliutand  Arch.  lArthUfdun.}  Arched  ribs 
.if  which  srverml  spring  from  one  hnttrnw  ;  shown  in 
llie  (Jothic  order  of  architeiture. 

Clna'tared  Col'tunn.  lArehUaiurr.)  A  pier 
kliicb  consists  of  eerenil  rolnmns  or  shafts  rlnsleml 
fip'ther. 

Clutoo.  1.  (.V'tcAiVrv.)  A  coupling;  for  shaft, 
ing  usnl  in  Innsmitting  motion. 

The  oomman  eliitoh  or  gland  1  (Fig.  1350)  baa  a 
loose  Innd-pullev  P,  which  revolves  freely  upon  the 
'.hafl  J  except  when  it  is  shiftnl  by  the  lever  E,  to 
lliat  its  projections  engage  with  the  gland  D,  which 
U  linnly  keyed  to  the  shaft. 

The  bayonet -ritilch  2  has  taymef)// attached  to 


box,  which  U  •ttocbed  ta  '^  e« 
cog-wheel  C  and  abaft  B.  '  i 

membcra  have  coactlug  priyB 

i  shows  ad  I?  * 

shaft  is  made  tu  »>■•<.  kn 

reetion.     The  lower  a!  a 

feather  upon  the  ah  •»_  .._/ 
either  of  the  bevel-adccil^  ymt 
loosely  upon  the  shaft. 

The  coM-clntch  c  a 

plug  lUding  or  a  fa..  .= 
niittiug  of  bring  forced  uj  • 
of  levers  into  the  interior  h  •  i 
cylinder  tiled  ou  the  shaft  to  ba  J 

The  rfut-.clutch  is  another  tanm 
one  disk  A  being  slipped  npon  s 
C  so  as  to  impinge  npon  a  n 


rLVBTKH-l'ICK, 


(-OAI-RKIUKEIL 


W  Uw illatfimtion  nlwiBii uiullii-r  fi>nu  of  frii-  iri/.t    n.   A  ]>niiivitim  Inm  ilir  firnrnl  fwr  uf  ■ 

i-«lakh  ia  whirb  a  lum|>  F  ua  thi>  >Juft  "  U  art  mrfnl  linilirr.  ■>(  ()■•  naturr  ■>(  a  Irtwo.  anit  wvu- 

■nrinw  bj  ihr  baTotirt  ''  /<  /T,  wliirh   ii  ilipinl  |?iu);  •  nrrm  <ir  ituirtiv  in  ilir  i-uudlrrian  Tan      ' 

iW  alun  jl,  thf  mU '' /'  aliiliiiK  in  liiiln  ii  ■'        ■^—-'    -       '■-'•■■■-      -ri.- ^    ^;_ 


MlBlWalun  A 

A.     WWathrtai  .     . 

Utm.  ibyrawF  in  >imiu<-i  niib  llii 


ibr  uibrr  tinilo-r.     A  uUiiig-    Tbr 
linn's  kninrn  a*  a  Miml-funt. 

k  A  Jniwlr  <>r  ilini-l  liv  vl 
In  im-VFDI  iili|>)>il>||  ■■••  m 
tbitn  toKHhrr.     Sn?  Ihiwei., 

'i.    A  >a|IUIr  liulbillR    ill    tbr    ijiravi- 
shirh  fomi*  a  nutki-t  fur  llv  |>ili.      Krr 

Coal-borlng  Ut     A  )<il  «ilb  an  nitrhii|i  |> 
■n<l  ■  trtin,  iiT  I'uttilifl  nlttn  uf   >>li-|*(j(  iiirn'a 


a  1.1o.k, 


^iW'  »Ji>|'r>.rK.Kl<naiHlll1  .tl..>i,^-l,t. 
M  <  'anntliia  in  t  >  lnv  i-arrUffi-  witli  kU 

tMM*  «■   talbrr  IIHiTi- 

JVa'l-'.iwh:    a 
rtark  ki-iit  fiir  bin-. 


Mm*  and  punl. 

JM-.>«rh;       .HI- 

I  in  rarryitu 


<'-ai|aiiiV  •■"^t  tSOA.OOO. 
lilt  liairM.1  inrr  9»iO.WNI,  anil  ihr 
•.r  Ihr  Ivbutarr.  l«.'ka»aliRa.  ai;i) 
■hI  <  >'in]Mnv,  orar  Hvilr  I'aik,  rwal 


■•Utr*  />  •ii>]»-nilnl  l>_v  -'baini 

l>>  a  •'■ini  iwilHin,  )<y  nhiih  i1 

lini      Tbr  laiyri   |.i«n  whiib  bll    tbitmidi    Ibr 

lir^t   inalinic    (all   ■••>    Ihr    |>i>*kiii|{-lalilr   K,    vbrir 

-I •  ■■■•(  fnrriini  niilolaiii-rB  an-  niuiiml  )iv  hanil, 

ohil-  thr  kniaH'r  nial  )ia«>n  frum   ibr  ■niiti'<l  «rmt- 


Curt :  t:mA*nn 


ti    Ika    a«nrT-4H:k. 


rW»«alfr«a4Va>4H 


rOAI^BKKAKlSn 

I  thi'  tnisliiiig-rolliTH  . 


Til.'  t:\Ut*  f   li:iv.-  li-iiKitii-linnl 
piMvcM,  forniiitK  pmjn-tiniii  trliiih  1>rrak   uii 
thin  fni)[iiH!ntH  uf  iilut4-  iiiixi'il  with  tlir  (tnl,  withoiil .  Tiir 

nili|.-liit{  tbf  Uttvr  liHi  I -h  ill  nit.:     It  lllfll  fall" 

into  tlir  |>it  r,  whrnue  th»  IhhIv  iit  fiuil  i*  i^li-vatrd  i 


iiui  •' 


inl  t. 


■lilS,  thr  la>t<-n 
tig.  ISsT. 


nii?unliii){  lo  iiizi'  . 
fiir  ilfliviTv  til  till-  lioatM  nr  i^w  whirli  kk  to  rwiivi' 
it.  Till-  h^ni'st  iniTtioiid,  wliii-li  puwi  thrniif;li  all  thr  | 
ftrntiuip  nf  tlu'  wiHiltiloT,  fiill  intn  thr  tniik  iit  Imr- 
A*,  thnmRli  n'hii'h  h  ciim-iit  nf  wutir  ut  fimiil  hy 
iiu>niiHi>rni\vliiitUTHiiil  |iiHti>u  O,  mjiiiii;  ihi'  limkrii 
tiiiNi>n  iif  MLiti!  Miflii-ii-iitly  liij;h  to  Ih-  fnri'nl  thruiif-li  - 
a  jH-rTuratiil  ]4ati>  uml  ilitrhni^il  liy  llii>  apoiit 
L  il.the  fluw  ln-iiiK  nitiilutml  liv  iluoil-Knli»,  whi1i> 
t)i.'  <■,«!.  ill  <-<>iiK.ijti.'ii<'.'  «t  iu  cn'iLt.T  w.'i<:]it.  riklli 

to  tli>^    Utiotii    of  till-    Uk',    ri-oiii    w]ii.'li    it  M    !■-    rniiiilhc  I 

IllllVlsl     HH     rifll-ll     US     tll'l'l'S^ur)-     tliri>llf{ll     H     SllituUl'  ,  -ITkI     will'] 


!lf] 


«1N.| 


.■    I».LIlt 


Coal-br«ak'li)g  Tack.    Tin-  jmrks  A   iin-  in-  ]  fnuin-  4  with  thi:  nir.  (■«!-;ii.."r"« 

Bi^rti^il  in  II  Kiiinll  ^'-    ri>H^  ■«  lowcivit  (li>wn 
tlk'   1'1^>'  I'i'M  iitfiilf  ill  H  M-alii.     I'V  tlie  i-hiiin  msiiiii<;  nvi-r  tin-  iiiillcy  at  J,  )u  O.- 

nml  a  few  fn-t  nf.  .i-iit«r  nf  th^  d.-.-k  of  ihi-  vi-««'l,  an.l  tW  ™d*  *■ 
t1i-xi1>lr  tiihinH  takrii     (Hwitiit  ill  tin-  linlil  at  r. 

to  ail  ailjni'i-iit  iHini|i .  Coal-mlnlnc  Ma-ohine'.  One  fnnn  nf  tb- 
hIiiiwh  at  B.  On  !  <-<>nl-i-iittiii);  iiiarTiinp  haa  an  iiinini-  with  a  t"'^ 
wiiri(ili){  tb-  IMnili '  nitiiifi  I'iston  iltivinj;  a  niawiive  titrrl  iiii-k.  in  Mi 
liynKuiiHurtlirhgiiil-  ili-iiiml  dint' l inn,  and  at  a  vm-  niatcnal  mviut!  ia 
li-viT  (^nt  {iniisun-  lu'wing,  nr  kirrin'j.  The  mnt'ivr-poviT  ill  tlw  t- 
U  iilitiiiiinl,  anii  tl«>  I  (!>>!■'  i*  hiifhly  limiipmwd  air,  rnii<)<'ni«l  )iv  lb- 
cffiil  is  Uroiiftlit  down  Ktrani-MiKint-  at  thn  ntnuth  of  tbi-  |Kt,  an-l  tliit  >V 
ill  l:iij,i'  msJiBi'it.  tii;  air  i*  I'nnvi-yiil  liy  sIvniliT  irfpiii  liiiwti  tlr  'hti 

Coal-bnnk'ar.  nnA  ahntR  lli>'  uiinr  to  the  bivHat  wbm  thr  vnal  i. 
iX-i  iitic'l.)  Thi-  l"-iiiR  wiirkril.  Tin-  «oniiiriwinl  air  i»  inmii'J  I* 
ilosiil  roniii  aniiinil  ■  lb' sti-iini-cn){inf  into  a  wn-ivifr  at  th(■{■1t-l>nvllls^ 
till-  lioiltT  and  <-n-  ,  iiiu  itx  otherwiir  iilli-  hnum,  «r  by  i1*  MirjiliM  p»-r 
fnn-'-ii>oni  of  a  ati-ani  whrn  drawiiiK  u)i  t1l<>  roal,  ur  )nim|ijii)(  out  tlv  «'- 
vnsi-lt'orkn'inng  thi-  li'r  fi^'n  thi-niini',  unit  in  ixiiiibiiMHl  tn  a  iruouai  i^' 
'    '  ''"'■  't  fifty  jiouiiiiii  to  thr  aiiiwri"  iiiHi.     It  i»  .-.i- 

1  in  iiietsllii-   ]ii]ie«,    4^    iiir)ii-a   in   •iiani'-'tt. 


Cml-Brrnkx 

^ja'k.              Coal-oar.    A 

frfiKht-inr    ilrsijjiiri 

.■.<]wiaUv  for  itiKi 

Coal-Kshute. 

or  i-li'viiti'd  \„xv* 

h  loii.l.'d  int..  .-.ira  or  larts.     Ii 

tk-  il1uH(niti<iji  it 

ix  Hliown  lis  <'\ti-iiKi1ilr  ami  viTti 

down  lo  ilif  liottom  nf  tlir  nhnft,  anil  l1 
|ii|>i's  of  a  stiinlliT  diiuiH-tPr  to  thr  w 

"f  1  111-  IJ  iiirh  raliliT  LrinKiiiK  it  ti ,.. 

i>f  thr  macliine.  Thin  rom)irpmnl  air,  *bm  aftfc* 
at  i-Hch  iilti-nifltinit  Mmkr  of  thp  pixton,  im]NTti  W 
lilt'  ail,jnii-iit  iKirliuna  of  tlw  mini'  a  pore,  irj,  ■«' 
ntiiiosphi-n-,  from  a  wMl-known  law  of  all  air  uri 


CtlAI^OIL  HTV^VK. 


fiSl 


COAT. 


^  tWt  vkm  couipn  —i  li  Xhry  Uf  Trlo|i  hrat,  mimI 

■  #stt«iiilnl  uutlrr  •  irUxAtiun  of  iimMin*,  th««y 
H       fly  cflol. 

rhlBr  k  MI|>|iortnl  ItV  «  r«iit-llirUl  frstur 

•JiilitVt  aatl  i«  of  *  nui*  mw\  uriKbt  |tn>|K»r 

n.  «^  the  rhjuwrlrr  «*f  the  rtm\  to  lir  rut.      It  it 

rlMl  to  iHTr  Ihr  Mow  «»f  th**  pt^'k,   ritltiT  hv 

lU  or  |iuali  uf  thfl*  |>ii»tiMi. 

•  mipiii' Itju  an  uw-ilUtiii;:  i-\Iiiiili-r  nkliii-h  hiv^ 

— -«t  of  cvmiftiiiiii}*  rt*iii|Kii  tiii-v*  of  iiha|M>  with 

rumplicatioii  of  murkiiiK  |Kirt*i.     Thi*  iiui- 

iiaU  u|ioii    tlaii^^l    Hhti-U   aiiii  i^  |»n»|H>ntiI 

iMi'kwAnI  ttr  forwar*!  Kv  a  uhrrl  mud  mm'W  on 

u       sihI  |iiniitii,  attaihr*!  t«>  on**  Hi«lt>  of  thf  rri- 

'.     On  tbr  o|i|Hnitr  i4<h*  i<»  a  viilv«'-<ri  n-w  f<ir  n*^- 

bjr  tbr  Katfil  the  ai-r****  tif  air  to  thi*  rn^iir. 

-■    _arkiuf{,  the  null  *«*atrtl  u|ioii  th«*  little  btool 

>  fvar  of  it  DMivt'^  thr  ra<  h**t««i-ivw  ii»iiiiff*te<l 

■  ^W  $[naiini  <if  tli«*  iiii«lrr-<arria;{is  an«l  thftvliy 

tb«^  wbttl**  fua<  hiiH-  aloti^  tht*  little  railway 
Mt*l  |Mr«lM  to  tlif  front  uf  tlir  iiNil>M*ani, 
Jtatanrc  ei|U.*l  to  tlir  lon^fltililiual  niporlitte 
— r  t«i:k. 

>  a^hine«  workiiii!  Wi  hlou^  of  tlif  pii-k  f»-r 
wir.  ila»*haru«-S  **t  iou«trniw<l  air,  aUiiit  1«*0 
ir  firet  iirr  tntniii*-,  «hi>  h  iiunit^liately  1ie«-otn«*it 
cvtiK  Irrt  of « ol«l  air  •it  thr  nt»nii.il  ilrn^ity,  au'l 
I  aMrkliie  \%  •-iiiniH*t«-tit  to  Mi|i|ily  frnin  12  to.  ].% 
caat  of  tkr  Triitilatitin  n*«|uittil  at  thf  hi*AilinK  ; 

lir   betnK    |»*rfiitl\  fr-ftli.    |hii«-,  an^l   tiHil,  «n«l 

■|M-1\  Ht  the  Imalttir^  whi'r**  the  nkurk- 

Ui  ni^-vl  «>f  •ifi*  h  an  atnio)*|i)ii-rt'.      Wh«'n 

m  l:S<i  |4' k«  |i^r  niihuti*.  th<-  nu«  hini'  •-utn 

.t  ew*h  ttrokr.  'J«i  ini-lit-^  «l<-tp.  IK  in*  lii*« 

ii-h<*f 


tinxuikli**d  fnmi  rluretml  He  IM» 

Of  w<iuil.  The  heatillK* 
Ht4ive  is  of  many  vaiiftiea, 
aA  the  tHatjfiZ9*it,  titer  ¥"m, 
1360  ;  the  (HukiHg-difre ; 
Hrrptitee  htnUr,  etc.  8ee 
Hat   iimler    SrifVKM    au«l 

IlKAflMi  Al'l*LIAM'rj«. 

Coal-toncik    A    |Mir 

of  ton^K  f«ir  Kr»)»l*it>K  *'^ 
in  himiM.     Pttf-itm^. 

Coal-wafth'ar.  Aim- 
rhim*  in  whi«  hri«l  nkhirh 
han  U*«-n  hrukeii  an«l  ai^- 
Mirtf«l  iit  Hnallv  waiih«-«l 
ti*  <li'prive  it  of  the  ilimt 
nml   ilirt   atUu-ting.     Sw* 

t'liAL-nilKAKML 

In  Mniif  o|H'nitionM  it  i*i 
worth  Hhilf  to^urt,  rlean, 
an<l  UM*  ivrtain  |iortt«>iia 
of  the  fuel  whit'h  have 
iMiimeil  thpHl^h  tlie  fur* 
nai^.  In  Y\^.  iSttl.  the 
ri«l,   anhea,  aotl   t-iiiil»*rH  ImZ-Mmv. 

an<  fn^iun<l,  w;uihe«|,  an«l 

flrvattti  into  a  ilnini,  when*  th«*  inaterial  ia  «Mortnl 
hy  tinrnt-H.^  and  |nimmi1  to  tht*  hliaking-init'htne,  wbeir 
the  <|iiali(i«-^  alt*  M>|arHtiil  ai-rimlinK  to  gimvity. 

CoamlDCi.    {ShifJfMtlMiiy.t    The  niaeU  borJer 


tr«vri  V  •l(t-|iiiii«  it  to  lUi  ini-h<*is  aiiil 
to  34  iif'}H*v 
oil   StOTtt.     <Mi*-    i»|«'i  ifujlly    ai|a|»tiil   to 

4  'Ntk    or  heat    liv 


nc  13&U 


nit>an«  of  «-iiia1*oiI 
i.UM|»«.  In  th«* 
iil<i«tr,itii«ii,  tht* 
hiiiii'  r  lo.inniiUr, 
aiMl  U.t'k  «  « irvl«- 
t*f  «itk«,  th** 
itinouiit  lif  i>il 
U'ln^  r*'j;niiiti-«l 
hy  a  *i-ri'»  *al\f 
J.  Th»*  |urt<»  i»f 
th<-  Rtovi*  an*  a 
lM*t-|tIati'fitri  ook- 
iiij;;  vi-««i-l*,  an«i  a 
« haniU-r  alii>%'«' 
M  lii«  h  may  havr 
an  o\*-n  or  a 
« |oth<*H-lH*il«'r 

Coal-Mok.  A 

r^Mi^h  aiiii  *triiiig 

Im^,  i>f   hi-in|i   *»r 

Jul*-,       grnmlly 

tarT«il,  an«l   uwil 

f«ir    «  oiivry  in|( 

«  *mU. 

'    I'mtril    Stati-n    /0irtiK,'r    ttr    iH**umt*itn 

iw  «i  fomiftbrU  a  I'-atlM'in  •-•■al-^at-k.     It   tn 

ia  fliaiii»-trr  hy  Is  in*  hrit  m  hitcht,  ami 

>^«1  •lia|M*. 

'm&KL     A  aiftiT  for  '-iial.      At  the  niiiir« 

>  V        Uf|fie  i-)rhliil«*r  with  an  iu«-lifit<«l  jiit«  an«l 

mbwt  laiiiuic  tiir«hr^  ■■>  a«  to  M»it  thr  hn*k*-ll 

lOttftlt     A  hux  or  hoil  for  hithiiiiK  « ««U 


f»tJ  }Uit* 


A  ature  for  lieiatiiijf  or  i-«i(jkinf(, 
■  Urn  llir  roa*Ulu|itioU   of  atouc  coal,  aa  Uia* 


or  franif  of  a  hati-liway.  to  |irvvrnt  tht*  water  on  the 
ilet  k  fn*ni  flo«inf{  U-low.      t\tmhtmt/M.  , 

Th"  fore  ainl  aft  |iir«r^  of  a  hatchway  frame  atv 
r^miMiH^,  thone  athwart  ikhi|»  are  M^tH-lrtL/rM,  The 
fonurr  rr^t  on  oirliH*/*^  whi«-h  extrii«l  from  hemm  to 
iMVffl,  ami  thr  lattrr  n*nt  on  the  drek  be«mik. 

OcMipta-tor.  (.s'MrrKrv  )  An  a|»|ianitaa  for 
fittinic  tofc^'thrr  the  en<U  of  a  frwtuml  Iwne  ami 
hokitiiK  them  in  |MMiti4»u  while  the  hony  junrtion  i« 
|ina*rr«linir. 

Coanw-stnft  \pl*n^rrmit.)  The  firnt  mnt  of 
inaitle  |iU»ti-r*w<irk.  It  ia  i^omfvned  of  r^jmmou 
lime  nioitar,  aa  ma«lr  for  liiick  maaonrr,  with  •  ivmll 
•inantity  <if  hair  ;  or  hy  %«4miiiw«  lime  |aatf,  1  ymxX  ; 
i«anil,  t  to  :2|  |Art«  ;  hair.  |  part. 

Cottsfw.  A  vr«wl  rnifiloyrU  in  trailing  Toyagr* 
fnmi  |H»rt  to  |air1,  ahmg  a  givrn  e<MMt. 

Coat.  1.  I.V'i«/»«>i/.  I  A  liieer  of  tarmi  leMlinu, 
pat  alMMit  tlie  maata  at  the  |«rtiierk»  tJie  nMldcr-OM- 
ing,  ami  aUo  anmml   tha  pomps  vbm  Clbrf  fp 
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through  th«  iij>i>er  de<;k,  in  onl«'r  to  prevent  water 
passing  down. 

2.  A  layer  of  i>la8ter  or  i>aint. 

Of  plasterinf( :  -  - 

A  scnttvh-oxtf  is  the  lirst  of  thixM»  c»)ats  ;  when  laid 
u|M)n  laths  it  is  from  |  to  g  of  an  inch  in  thiekness. 

Oue-roiit  mn'k  is  ]>l;tsterin^  in  one  coat  without 
tinish,  either  on  masonry  or  laths  —  that  is,  nmlered 
or  Ini^l. 

TtrvriHtf  W(frk'  is  ]»lasterin^  in  two  cojits,  dom* 
either  in  a  hnjimj-coat  and  .W,  or  in  a  scrvcd-coat  and 
set. 

Scrrrd'i'iHit ;  a  eoat  hiitl  even  with  the  ed^es  of 
the  se reeds. 

Floiitfd  ctHit. ;  a  fii-st  roat,  laid  on  with  a  tloat. 

SfipiKd-itHit.  is  the  smoothing  off  of  a  brown  coat 
with  a  small  ipiantity  of  lime  putty,  mixed  with  3 
|M*r  <*ent  of  white  san<l,  so  as  to  make  a  companitively 
even  surface. 

Coat'ing  Met'alB  with  Met'als.  See  Gild- 
IN«  ;  I*LATiN<;  ;  Ki.Et'TKo-rLATiNi; ;  SiLVEUiNc;  ; 
(lALVAMziNc;  ;    Platinizing  ;    etc.     For  ll->t   see 

MkTAI.MUUY  ;    MKTAL-WOItKINO. 

Coat-link.  A  jwir  of  buttons  joined  by  a  link, 
ft)r  holding  together  the  lappels  of  a  double-bivjistetl 

COJlt. 

Col>alt.  Equivah'nt,  2i>.r> ;  svuiIm)!,  Co.  ;  spe- 
trific  gnivity,  8.1»2.  A  rMldish-gray  metal.  Fusing- 
point  alwut  2800'  F. 

Oxitle  of  cobalt  gives  th'  blue  color  to  glass. 
This  glass  broken  into  fragments  forms  siiuilt. 

Cob.  1.  {Miiiiii'f.)  To  bi-eak  on*  with  a  ham- 
mer to  reduce  its  size,  to  enable  its  sej>jin»tion  fn>m 
|M>rtions  of  th<»  gjingue,  and  its  as.sortment  into 
grades  of  (piality. 

2.  An  unburned  bnck. 

Coble.  {Xnufiatf.)  A  snwll  fishing-l>oat,  of 
gi-»*at  »nti«|uity  in  the  British  Islands.     Cotftj/c. 

Cob'ler.  A  Ixmt  rasp  for  stniightening  the  shaft 
of  a  rami-od. 

Co'bourg-cloth.  (Fihn'i.)  A  la«ly*s  jlres.-. 
gootls,  cotton-ehain,  woolen -tilling,  twilled  on  one 
jside.      It  may  be  c<msidered  an  imitation  of  merino. 

Cob-viralL  A  wall  built  uj)  solid  of  a  compost 
of  pu<ldled  clay  and  straw,  or  of  straw,  lime,  and 
earth. 

Cob'web-mi-crom'e-ter.  Invented  by  Rams- 
den  11735-1800).  A  micrometer  in  which  cobwebs 
are  substitutetl  for  win's.  By  turning  the  screw 
which  approximates  or  .sepanites  the  fninies  a(!ros.s 
which  the  cobweb-thn'ads  are  stretched,  the  slight- 
est altenitions  of  the  lines  <"an    Iw   estimated,  and  a 

<lilference,  even  of  in^ono 'jf  'i'*  in''h  Im»  ivnden-d 
apjMvciable. 

Coohle-a.  1.  An  anci»'nt  tenu  for  an  enjnne  of 
si)ii'al  fonn.  The  .scivw  whereby  .\rchime<leslaunche<l 
tlic  gnvit  g:illey  of  Hiero  is  also  eallr»l  rin^h/ni  by 
Athemeus.     A  srreir.jin'k. 

2.  -V  spiml  jmmp  for  niising  wat«'r,  as  intnxluced 
by    Archinu'des    into    Egypt.     The    Archihodnm 

Cock.  1.  {Ifondo*fi/.)  A  bridge-piece  fastened 
at  one  end  to  a  watch-plate  or  block,  and  at  the 
other  end  fonning  a  lx*aring  for  a  pivot  ;  of  the 
iKdanci",  for  instance. 

Wh'Mi  the  piece  is  sup|M)rteil  at  lM)th  en«ls,  it  is  a 
hn'd'ff. 

In  L*'pinc  watche.s,  the  wlieels  are  pivoted  in 
bridges  instead  of  full  plates. 

2.  The  hammer  of  a  gun-lock. 

J>.  The  gnomon  or  style  of  a  dial.  It  n'prescnts 
the  axis  of  the  earth.  It  stands  in  the  plnne  of  the 
meridian,  and  its  angle  with  the  horizon  is  the  lati- 
tude of  the  place.     Mercutio  nniy  have  referriMl  to 


tlds  when  he  made  that  very  exceptionnbW  n-mvl 
to  the  nurs*'. 

4.  A  faucet  or  rotary  valve,  asunlly  tAkioj;  \\f 
name  from  its  |)eculiar  use  or  eoDhtruiiiou,  ti:  — 

Blow-otfeock.  S»*lf-cl«ising  irock. 

( 'vlinder-eock.  Steam-cock. 

Fee«l-cock.  Stop-i-o«k. 

Four-way  cock.  Thii*e-way  cock. 

Ciage-cock.  Try-iMM'k. 

Oil-cock.  AVater-cock,  etc.,  etc. 


5. 


A  vane. 

6.  A  small  IxMit. 

7.  A  pile  of  hay.  A  cocking-machine  patl.»r. 
hay  from  the  swath  or  windrow  and  ]iUt.H  it  in  <vk 

8.  The  i>ointer  of  a  lialanee. 

Cock-bilL  {Sauticnl.)  An  anchor  is  -aom*.- 
bill  when  it  is  sus|MMided  vertically  from  th»*  iit- 
hea<l.     Se<'  Anchor,  page  9t). 

Cock'et-cen'ter-ing.  One  in  which  heail-rnoni 
is  left  beneath  the  arch  alK»ve  the  fqtn'Hijiihi-lijtt 
Where  pa.H.sage  Ix'iieath  the  andi  is  not  ni|uiiv^i 
during  tlie  execution  of  th<'  work,  a  t'*trlrt-/vntm*'i 
is  not  needed,  but  the  centering  is  constructed  oo  a 
level  tie-beam  resting  on  the  impo;>«t.^. 

Cock-eye.  1.  (J/i/Z/m/.)  A  eavity  ou  tin*  a- 
der-si<le  of  the  lialance-rynd  to  n*ceive  the  |Kiiiii  of 
the  spindle. 

2.  {Stiflt/f^rif.)  An  iron  loop  on  the  ♦■imI  of  a 
trace,  adapted  to  catoh  over  the  pin  on  the  end  uf  a 
.single-tr»H?. 

Originally  irtyodcork  etfc/ from  the  faneieii  rrs^ra- 
blance  of  the  thing  to  the  head  of  the  wocnIi-uiL. 
the  loop  answering  to  the  eye  of  the  bird. 

Cock-head.  The  np|)er  point  of  a  mill-stoor 
spindle. 

Cock'ing.     {CarjiCiUry,)    a.    A  mode  of  fiiiii;; 

Fl«.  13^2. 


Cockimf. 

the  end  of  a  tie-1><*am  or  floor-joist  to  a  beam,  ginirr, 
or  wall-plate.     Oijging. 

h.  Mortising. 

Cockle.  1.  The  liemisplierioal  dome  ad  tbr 
crown  of  a  heating-furnace.     S«»e  Heatixg-^tovc. 

2.  A  hop-drying  kiln.     An  ooM. 

3.  To  buckle,  or  contnict  into  wrinkles. 

4.  {Porrrlain.)  A  largt*  dr}'ing-8toTe  lued  ia  » 
house  when'  bi.sruit-ware  dippetl  in  gtase  in  drirJ 
preparatory  tofiriMfj. 

Cockle  and  Oarlio  Sep^a-ra'tor.  A  mtchiBf 
for  seimniting  from  wheat  or  other  grain  the  tn^ 
of  c»)ckIc  ami  the  corms  of  the  wild  garlic,  which  j» 
sueh  a  nuisance  in  some  portions  of  the  Atlaatv* 
sloix». 

In  the  example,  the  hop]K>r  has  a  nnall  a^t**^^ 
outlet  thnuigh  which  the  grain  falls  on  to  the|v^ 
lorated  cylinder  and  is  carried  round  and  svnt  *> 
the  l>oard  by  the  revolving  brush.     Thecockkonp* 
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il(-  MB-  tbrongh  the  per- 

foratioDB  into  the 
cylinder,  and  is 
earned ronn J  till' 
It  %a  dischargtnl 
at  the  end  into  a 
drawer.  Another 
mode  of  separat- 
ing cockle  anil 
earlic  is  t«  crive 
the  roller  a 
slightly  adhenive 
surAice,  Ko  that 
the  rouf;h-skinn  ed 
cockle  or  the  soft- 
skinned  garlic 
may  adhere  there- 
a  carried  off  hy  the  roller  to  be  swept 


(OiTpeniiy.)     Winding  htai 
An  inferior  alloy  of  copper  a 
r  making  faucets.     " 
k-frft     {Tfaaticai 
leek.     It  U  below 
bmuilaarters  for  junior  officers,  and  inaction 
tad  to  the  surgeon  and  his  patients. 
k-^pnr.    {PoUertj.)    A  small  piece  at  pot- 
ad  to  place  between  two  pieces  of  glazed-ware 
uggar,  to  prevent  their  adherence  during  the 
ofbakinti.     Stills;  truitu/la. 
hi-ap  Let/ter.     {Prixliiuf.)     A  laree  letter 
g  More  its  fellows  in  the  line,  und  formerly 
r  the  initial  letter  of  a  book  or  cluipter. 
■CM.    A  palm  (CocM  nticifera)  from   whirh 
:  ii  derirtMl.     It  also  affords  coir,  from  which 

name  of  the  kernel  from  whioh  the  beverages 
broraa,  and  chocolate  are  prepared,  ix  some. 
ormptly  spelt  focoa.  See  CacaO. 
'ding-ton  I^eoM.  A  lens  of  spherical  form 
a  deep  eqoatorial  grooTo  around  it  in  the 
f  ■gwat  circle  perpendiculitr  as  to  theaiisof 


3  COFFEE-CLEASING  MACHINE. 

CcM'hanL  {OrtbiatKt.)  A  small  mortar  made 
light  enough  to  be  carried  by  hand,  and  adapted  to 
throw  a  shell  to  a  small  diatance.  Used  in  fortiSca- 
tions  and  for  signaling.  The  name  ia  derived  fVom 
its  inventor,  the  Dutch  Engineer  officer,  Coehom, 
who  was  Director  Oeneral  of  the  fortiScationa  of  the 
United  Provinces  of  Holland. 

The  regulation  Cochorn  mortar  in  the  United 
StHtes  Service,  is  of  bra-ts,  weighs  160  pounds,  24- 
pdr.  caliber.  It  is  mounted  on  a  wooden  bed  having 
four  handles  by  widch  it  is  carried  by  as  many  men. 

Fig,  ISflC. 


a.  depth  that  the  st 


Kf.  13et 


The  English  coehom  has  a  bore  of  11  inches,  a 
length  of  12  inches,  and  weighs,  with  bed,  about 
3*0  pounds. 

Goodwin's  coehom  is  fixed  on  a  stake  and  fired  by 
a  trigger  and  lanyard.  It  is  n  surprisingly  effective 
little  piece,  throwing  a  three-inch  shell  to  a  ffiyat 
diatance,  and  mav  be  caivieil,  one  under  each  arm. 

Corfe«-l>l8'^    A  coffee-)K)t  with  a   bag   to 


ting  the  hem  spheres  has  a  dun  eter  eigual  t 
le  focal  length  of  the  lens  Th  a  1  ns  wi 
il  by  Dr  Wo  a.  ton  an  I  call  d  by  hun  tl 
lie  lens  he  made  t  by  cem  nt  g  togetl  ( 
r  plane  faces  tno  h  n  spherical  lensLS  v 
iilar  opaque   1  a|  hragm  between  then       S 

Brewster     nproved    t  by      tt  ng  a  groo  •■  | 
lole  aphere  and  fill  ng  tl    groove     th  opaque 

in  order  to  diminish  the  iiunnlity  of  light 
event  the  confusion  arising  from  the  latj-ral 


tiite     for     the   /, 
flannel  1>ng. 
Cof'fe 


•Unv.  An  I8-threait  deep-sea  fishing-line 
ling.  A  balk  sawed  into  lengths  for  stat 
•ft  orritia^  into  staves  by  means  iil  a  from  i 


M«-cIilne'.  A 

"e"inbling"'» 
bran-diat^  or 
nu»t  machine, 
in    which    the 

coffee  grains 
ate  beaten,  rtibied,  bnutied,  and  wianoKcd  to  remove 
the  "  parrhmrnt,"  or  thin  adhering  envelope  of  the 
grain,  and  also  purge  it  of  dust  nnd  foreign  matter. 
The  devices  are  numerous,  but  generally  consist  of 
rotating  beaters,  rubbing  surfacea,  fans,  etc. 


a#"-»iTm. 


COKFKKV-Hl'LLER. 


584 


COFFEE-POT. 


bady.  mi 
rWiArr 


NVwell'i,  |«l^iiU,  mi  kikI  18S9,  mi 
«*  >  tv|>F.  A  Blrani-lK'atnl  cvlili'lrr, 
rylinjiii'itl  rnvrluix-,  ruUIiiiK  bnilm. 

Full<i*iti|f  tlimc  Hr"  aliuiil  >>iilcrii  jiatrtitii.  uk-iiI,  mnnihting  of  coriiig.  i 

TIh-   I'hjevt    uf  aDDK-    In  to   vlt«n   thv  f(nin  i   uf    uid  pickiiiK  out  faulty  bcrriei. 
iithrrn  to  "  iiroJuc:!-  ■  ,r>>ll<>w,  drown,  or  gulilrn  culor,  '      [n  imm  r>itatilUhnieiitii  tht  bMn*  m 
to  incn-ur  ihi-  I'lHimirn'inI  valur."  liUit  al'  wnrm  dry  air  iDlroduccd  into  a  r 

Saiiil  anil  tal<*-iliiHt  ail-  umhI  by  mniii'  tu  rai>|>  thi>    liriirith  thr  brrrivs. 
^.iMhi.  '      Coffee-BilU.      A    nnall    hand-nil    In    «U(h 

Coffaa-trall'ar.  A  itwcliiiie  to  kiiioti-  thi'  liimk  nmntril  ■'otTii'-Urrii-H  art'  gmuiid  by  raadnf  Wtawa 
•>r  >4u*  wliirh  nivrni  thr  i-uirF<--gTaiiiii.  It  i-ouiiUt!!  of  the  wiratnl  HUrfwrv  of  o|iiioard  itcef  iliiki  orralln^ 
^iTi  ■rtsiiK<'niiiit  of  MTrati'd  Huiiaiiii  on  ■  lirit,  or  iv-  or  n>ll<-r  aud  I'oiii'Hvr,  an  tW  «h>  may  be, 
•  ii'THaK^I  )>>wt  other  wmtr<l  nurfw-c*.  liFtwtvii '  loKrr  u  th«  bt-m-  of  the  l.itfta  Arabim,  a  ibrab 
wiiirli  Ihe  Ptivi-lii|ir  i*  lorn  and  hmvu"!  fnini  the  of  the  otder  ruhiarfa;  and  itn  fruit  HMUll4ia  tha 
jn^ii,  Sii)inii|ni'iit  mhliinK,  lini.ihinf;.  duntiug,  anil  riierry.  llrui»-  my*  that  it  in  iiatiTe  in  AbyMfaia. 
witmowinK  I'linijiletv  tbr  (itik'I'm  of  liiiliiiif(.  Tile  use  of  the  iiifuMun  ai>  a  hrrrragc  «aaaal  hr 

The  faffrr  rlranrr  and  i^ilinhfT  0)M-iiiti-H  u)iuil  the    tniijvil  bai'k  very  br.      it  wbh  otrried  t^  StUm  fna 
gnin  Hn)«n|urnt1y.  ''^'■■t    to   Coiulantinoiiie.  bnt  docs  not  apfaar  to 

Ti.„  .....I....- ;.  _:.„ii..  >»  .  .J — i,..ii...  i^!>».,'.  hnve  iNvn  jiublicly  aohf  till  15S*.  Ita  nae  waa  fcfw 
liid<li-n  hy  lltr  mntti.  bnt  aniii  penidttnl  fa;  ■■ 
nlki  of  Sflly[iun  the  fireat.  The  VvnrliaM  bnimht 
it  fn.iii  the  Unnt  in  ISIS,  anil  in  1«45  it  vaa  ta- 
tnxlui-eil  inlii  Marwilien. 

ColTee  wax  iiitmliiced  into  Enftland  bv  DaaM 
K<lwHnl«,  N  Turkey  ni.ri-haul.  in  1S57.  TW  IM 
<-ofr.-e-houi*e  in  h4iRUnd  waa  in  St.  MkbMl'a  AII9, 
fumhiil,  Ixmilon  ;  opeuni  by  raaqna,  a  Onck  ar> 
van!  of  Ur.  EdvanU.     It  vaa^  tbra  wld  at  froa 


In  liinilar  to  a  rio'-iiuller. 


a  ]ioand.    CaUfv-tnw  araM  b» 
hy  thf  Dntch  aboot  170^  mi 


[lorteil  fniDi  liorha  hy  tl 
tbcDce  i.-arrii-d  to  Sn'rinani.  In  1714  a  « 
wan  pTTM'iitiil  bv  the  inagintratra  of  Am 
t^iiiVxiV.,  anil  plai-e.)  in  thr  RtouMb U  Harfr- 
Tile  iirofti'iiv  of  thin  iilaut  wrtv  calttrd  to  Cbmmm 
and  »aKin'i<tue.  in  two  rantDlin  ita  aaa  qnri 
all  over  the  civiliipd  world. 

The  i-offi*-tn*  doe 
alure  ever  Hinkiilirlow  S5'  F.    It  jcraw 
of  12  or  15  feel,  hm  a  Inf  like  the  b 

•Dtbii^k.  The  1>t<j«iun»  are  white.  likvthijaiM- 
■'  niiiie,  un.l  iK»ue  fnwi  the  axilla  of  the  laaf^atolt* 
Vi'lirii  they  Iwie  (hey  arc  iuccTCdnl  bf  the  hcflf, 
which,  iw  Haid  Wforp,  imemblca  a  eh-lij,  b  M 
when  rijic.  Hint  haa  a  yHlowiab,  f^olikoaa  pa% 
enrlininic  a  wr-  iiiiilaiuinn  two  araila. 

CofYAA-poliali-er.    A  machine  far  r 


)fYM-pol1 

H  ..r  nillrlew 


r  the  elTei't 


of  ilaii 


Corfe«.4na-olilii'«r-7.  ( 
the  tn-.'.  U-k-i  lik.'  .-h.-rH.-».  a 
III  till-  f>illiiuin)>  iiiuiiiier  :  — 

" »i™i' 


lUt    ten  otliiTi%  wlitrh     eiunpli 

c'on»tnieti<in.     In  the    i*  lUwhsi^nil  from 

i|  from  the  vulTei-  while    the    hoi'ixr    uixin 

>  «r  the  rn.lte»< .  the   rim  of  a  <  yl- 

<if  the  yiehliug    iiider,  eoveml  with 

I  elHHtii:      material, 

n»  [lii'ked  from 


ir  beating  In  al 


•^!^ 


.-c^ 


»t]ie. 


«//^r,. 


Tb« 


d  tiiirtiru,  1. 
«.■.       The  p«l,.r   U  a    Mon 
flv.«li<-<'l.  uli^ft.  and  lorrel.     Tlie  lutt- 
.-<i|>|>-r.  |iun.'lie<l  fn-m  the  inside  mi  ih 
t.'riiliiijc  iinriiii'e  tu  the  fruit. whieh 
ikhoiKxTiilliI  liaiioei  )<etwii-u  the  I 

wiii.-h  r. 


te,lil 


n-move  the  flesh  Hn<l 
inK  two  heuim  in  a 
frame   Kn|>)KirtiiiK  " 


r-l  01 


the  I. 


IiUre.!  i, 


l>e]t,  the 
fU'l  of  whieh  i* 
nei'iiml   to  an  ad. 


'  i-uvenil    the  infusion  of  rof- 

tiii-liuhl-  &ei>.niade.  Of  the  nriooa  Uad*  nqr  bt  alM  I— 
iieiulTuiie '  1.  The  ptrtalaltr,  in  which  tha  iaIlHiM  ■■■ 
II  the  infitidoD-veKapl  tbimA  •  itnlMr  Mi* 
Thi-  U  elT'cled  byriMTla  MbMlnktr 
with  |»liiihitl  tdaster.  im-ssurr  of  Htran,  orbypfodMB(*|«itU«MMM 
are   Buiinrd  fur  four ,      The  pcrtolaior  wa*  invented  bjf  (ant  IsrfM^ 


COFFEE-POT.  Ol 

The  graunJ  cofTee  ia  pressed  between  porfarateil  iliu- 
phngms,  so  aa  by  cOiBiiactneas  lo  prercnt  the  watei- 
from  lilteiing  through  too 
ri(.  ia».  qoicltly. 

~,  2.  Loffee-poU      having 

arrangemeata  for  condens- 
ing the  ati'imt  and  the 
essPlltial  oil,  —  ivhiuh  coii- 
slitutes  the  ai'oniH  of  th<' 
cofFuc,  —  and  rvtnmin;; 
I  them  to  tlie  infusion.  An 
f  early  arranjceiitPlit  of  this 
kind  is  the  ISeneini  patent, 
September  27,  1838.  See 
also  Marteir,i  mtuut,  1825; 
Rowland,  i&H;  Wutic 
and  Sener,  "Old  Domiu- 
ion,"  ISSfl.  Thene  liave 
RMmfijrO'i  l^TTBlaiar,  liiU  or  upper  chambera  to 
condense  (he  sCeaiu. 
S.  CofTee-iiots  of  pe<:nliur  eoiistnietion,  ait :  ^ 
Hotte,  1870  i  a  fuma<'e  inside  the  noffec-pot. 
Honning.  1S69 ;  an  curthenuare  lining  to  a  melat- 

B  Hat  breast  to  pivvent  lateral  tilt- 


■O  COFFER-DAM. 

Coffe»-pulp'ar.  A  machine  for  treatiug  the 
coffee  fniit  hy  itiiioving  the  pulp  aud  the  envelope 
of  the  Kee.la.      See  CuKrP.E-MAClllNF.KV. 

Cof  fee-roaat'w.  Two  objects  arc  attempteil  to 
be  secured  in  eolfee-roastera  :  to  keep  the  Mrrics 
moving  and  prevent  their  burning,  and  to  keep  the 
aronia  confined  aa  much  as  possible.  The  aroiim 
depends  upon  the  essoiitial  oil  ii)  the  berry,  and  the 
empyreumalic  Havor  is  developed  by  heat ;  or  tlie 
oil  IS  deveIo|ied  in  the  berry  m  the  process  of  lie- 
composition. 

The  coffee-roaster  is  generally  of  n  cylindrical  oi' 

Eriainatic  fonn,  and  is  rotulnt  on  a  liorizoutal  axis 
y  means  of  a  orank.  In  Fig.  1370,  a,  the  Inse.plnte 
is  made  to  lit  into  the  hole  in  a  stove-top  made  by 
removing  a  pair  of  stove-lida  and  the  center-plate 
between  tbeni,  a  jirotectlng  sheet  beneath  prevent- 
ing the  clireirt  Action  of  the  tire  upon  the  cylinder 
B-hich  rotates  in  journals  above.  The  a^ial  stud  at 
each  end  is  eccentric,  those  on  the  respective  ends 
being  on  alternate  sides  of  the  center,  so  as  to  sivu 
u  tumbling  motion  to  the  coffee,  wliich  is  tuns 
shaken  from  end  to  end  of  the  cylinder  as  well  ai 
from  side  to  tiide.  ^    j^j 

A  glnss  pone  "- 


Hot- water  jack 
Iron  heater  in  rise 
Divided  chambers 

A  iiiston  to  compress  the  ground  aud  expel  the 
infnsioD. 

A  piston  to  eject  water  in  desin^d  quantities  from 
the  water  reservoir  into  the  inrusion. 

Various    arrangements    of    coifee-pota,   of    latu(i- 

heated  )iots,  and  urns,  may  be  seen  in  W'elKtter  ninl 

Parkes's   "  Eiicvclopi-dia  'if    Domestic    Economy," 

London,  185'A  pp.  711-711!. 

Fig.  IS70. 


revolved  by  the  crank- 
iniidle  while  held  in  place  by  the  other  handle. 
c  is  a  cylinder  ninunteil  in  a  plnte  with  tegs. 
Law's  coffct-reiater  (English)  is  a  Imllow  sphere 
laving  a  compound  motioii,  revolving  continuously 
n  a  horiiontal  piano  and  intemiittingly  in  a  ver- 
ical  plane.      Vhb,  I.  456. 

Fig.  1371  hns  two  <'ylindera  j1  B  with  wire-gauie 
diaphragms  E  E  hinged  together  and  held  closed  by 


Iheir  handles. 


The, 


Coffer.  1.  {ArckitccinTt.)  A  sunk  panel  in  a 
soffit  or  ceiling,  J.-eply  recessed  by  one  or  more 
seiiarate  faces,  having  the  apneariHii.'e  of  inviTted 
steps,  and  enriched  with  moldings  in  the  several 
lUtcmsl  angles,  and  witb  roses  in  the  center. 

2.  {FoHificnliaii.)  A  hollow  work  across  n  drj' 
moat  to  aid  in  repul^^ing  a  storming  party  by  en- 

3.  iH'jiiyaalic  Engineering.)     A  canal-lock  ehniii- 

4.  A  Isrge  woo<len  vessel  with  movable  ends  to 
receive  a  barge  or  other  vessel.      A  floating  dock. 

.■>.  A  casket  for  jewels. 

a.  A  storc'-ehest  for  muniments. 

Coffer-daia.  (ffgilraulic  Engineering.)  A  wa. 
ter-tigbt  enclosure  formeil  by  piles  driven  into  the 
bottom  of  a  river  and  packed  by  clay,  planks,  or 
other  stn]i-ga]i.  It  is  Used  aa  a  dam  while  htying 
liai-e  the  bottom  of  the  river,  iu  onler  to  estafiliih 
a  foundation  for  a  jiier,  abutment,  or  quay. 

Pcraiinet's  cofl'er-dains  at  the  bridges  of  Mantes 
nnd  Ni-uilly  were  niaile  of  two  rows  of  piles,  which 
were  iron-shod,  tuiit  drivvn  with  a  monkey  weighing 
1,000  iwnnds.     Tlic  nmd  was  removed  from  the  in- 


COFFKK-DAM. 


COPPEB-DAM. 


tcrrciiiiiK  "paiv  1iv  means  of  ilrt'dgiiiti'iiiuchmea 
til-  Kl»n-  till>'d  with  I'lay,  tuiuuiL-tl  duwii.     TIm 


^?s^' 


A   MCtkl^tKvt. 

Fig.  1374,  nU  pm 
i-leu-iikaortlwcLaUr 
»-al1  of  pilr*,  brtsn 
which  the  ptMldlr  >• 
imDuiiKl  to  torn  ■  *■ 
terlight  Ulinfi, 

InstoHl  of  fonoiva 
double  wall  of  jiilr*  tu 
tbiiroaunrr.it  hutm 
tnggest  111  to  •ItnlfiF  OK 
the  muil  poi'lovrd  bi 
the  outrr  vdl  of  i-ir 
imnrftlUlioD,  thru  fill 

MoK.  l'|nD  toUui 
baxiii,  au  iuncr  rirrV 
of  ahurter  mliv  >■ 
ilriven,  and  ttir  *fai' 
brtirn-ii  tlw  walla  liad- 
dW.  Theintriiorra- 
cliware  utbcu  pu>v^ 


.-..; 


\ 


nf/r-Dam  tf  h 


inelus  Bqiure,  driTea  in  roHS  unil  braced  by 'timbers 
•ad  tie-balti.  The  outer  row  and  aheet  wulings  eml 
the  apacea  lietweeu  rows  were  plugged  with  clay,  thu 
Jmnts  i-alked  and  covered  with  pit^sh.  The  piles 
wen  atnighteued,  iilaned  on  tlie  edges,  aird  shod. 

A  eoffer-dmn  built  br  the  J^vemment  engineers 
CBgagnl  in  iinproviug  the  iiuvigation  of  the  Misais- 
aippi  Hirer  over  the  nipida  of  Kouk  Island  is  Tour 
diMUuid  six  hundred  t'mt,  or  seven  eighths  of  a 
mile  long.  It  mns  paretlel  with  the  shore,  ia  from 
eight  to  foartwn  Teet  wide,  and  near  one  million 
feet  of  Inmber  were  uaed  in  its  construction. 

Coffar-ing.  llUinlng.)  Securing  a  shaft  from 
laaking  by  rammiDg  in  elay.     See  Cacshon  ;  CfliB. 

Coffn'-irork.  lilaaoari/.)  Rubble- wotk faced 
with  Mane.     See  HAsONIir. 

Cof'Sn.  1.  iilining.)  a.  A  mode  of  working, 
«fi|)t  to  gnus,  in  which  the  bed  oF  ore  is  uncovvred 
oj  eaating  up  the  ore  and  attle  by  stall- boards,  from 
•MM  t«  another,  to  the  surfaoe. 

b.  An  old  exposed  working. 

i.  (PriiUingT)  The  woodeu  frame  inclosing  the 
inponDg-stone. 

3.  A  rvw^tacle  to  hold  a  corpse.     A  liurinl-cute. 

Joseph  was  put  in  n  eoSin  iti  H^pt  (Gen.  1.  26), 
•boat  1850  B.  c.  Thifl  is  the  only  mention  of  a  cof- 
Itn  in  the  Bible ;  that  mode  of  biiria]  was  never  com- 
mon tunoiig  the  Israelites,  but  Joseph's  body  was 
emhklmed  and  coffined,  according  to  the  custom  of 
hia  adopted  country,  and  was  taken  out  of  Egypt  by 
bi*  countrymen  when  they  left  for  Canaan,  HfH  B.  c. 

The  coflins  of  ancient  Kgypt  were  fre<juently 
ataiiml  to  represent  rare  and  foreign  woods.     The 
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sycamore  was  the  principal  wood  used,  and  it  waa 
handsomelv  {lainted,  inlaid,  and  carveil,  according  to 
thoir  peculiar  ideas  and  taste. 

It  must  be  admitted  that  E^pt  has  the  palm  of 

Eriority  and  skill  in  the  subject  of  colBns.  They 
ad  a  good  reason  for  exercising  so  much  care,  as 
they  believed  that  in  due  time  the  spirit  would  re- 
turn to  the  body,  and  they  ilesin^t  to  keep  it  in  the 
best  onler  poesibk.  We  have  no  room  to  go  into 
the  subject  of  embalming,  but  may  say,  that  the 
bmiD  and  viscera  were  withdrawn,  the  -fonner  at  the 
nostrils,  and  the  latter  at  incisions  made  by  flint 
knives  in  the  side  of  the  abdomen.  The  cavities 
were  then  stuHcd  and  the  body  bandaged,  resjnona 
and  aromatic  eubstancca  bi'iug  eniployed  to  arrest 
decay.  A  box  received  the  body  and  its  wraiiping, 
and  the  lid  was  tightly  closed.  Tlie  style  of^  oma- 
inentation  can  be  Iwst  gathered  by  inspection  of  the 
mumniicB,  orsomeofthe  beautiful  volumes  writtt^nbv 
men  who  have  made  thesulyect  a  study.  The  work 
of  the  Freiieh  professors,  "  Description  de  I'Bjypte," 
made  under  the  auspices  of  Napoleon,  and  Wilkin- 
son's work  on  the  manners  and  customs  of  the  an- 
cient K^ptians,   will   alfonl   the  best  infoimation 

The  embalming  process  of  the  most  expenaive  kind 
cost  about  a  talent  of  silver,  over  f  1,000  of  our 
money.  The  processes  were  graded  in  price  aerord- 
ing  to  the  ability  of  the  survivors,  the  pecuuioaity 
of  the  estate,  or  the  ante-mortem  directiona  of  the 
defunct. 

The  ilhistration  annexed  is  from  a  Theban  tomb, 
exhibiting  the  trade  of  a  coffin-inoker.     The  niOD 
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mbject  of  the  ]>arm  commencing,  — 


bandagea,  one  is  usint;  the  drill  for  some  purpose  in 
this  connection,  others  are  painting  and  polishing 

The  coffins  of  the  Ethiopians,  exhibited  t 
nnisiHiries  of  Cambyses,  are  thus  described  in  Herod 
otns  :  —  "  They  pfcce  the  body  in  a  crystal  h  ock 
which  has  been  hallowed  out  to  receive  it,  crjstal 
being  dug  up  in  great  abundance  in  their  coun  } 
and  of  a  kind  very  easy  to  work.  You  may  see  tb 
corpse  through  the  block  in  which  it  lies,  and  i 
neither  gives  out  any  unpleasant  odor,  nor  ia  r 
any  respect  unseemly  ;  yet  tliere  is  no  part  wh  h  •■ 
not  as  plainly  visible  as  if  the  l>odv  was  ban'." 

Book  II  I.,' chapter  24,  he  speaks  of  the  body  he 
ing  dried,  and  iiainted  in  imitation  of  health  Iwf  re 
inhniuation  ;  and  of  a  corpso  tieing  treatcfl  as  o  o 
the  family  for  a  year  after  death,  meals  and  a  ten 
tions  being  acnipulously  olTerrd  thereto. 

The  BulStance  descrified  as  having  l)ecn  bollowev 
nut  for  the  reception  of  the  mummy  may  have  b 
^MS,  which  was  known  in  Egypt  pn'vious  to 
period,  or  it  may  have  been  the  lapia  ijKealar 
one  form  of  gj'psum. 

A  sarrbphagus  of  alabaster  was  <in    1845)  in   the    coaionally  of   wood.     A   common   form   of  bnrial 
mnaGum  of  the  late  Sir  John  Sonne,  Lincoln's-lnu  I  among  the  Hamite  Chaldeans  n*as  to  lay  the  body 
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on  a  liriik  |>latfunii  atnl  ih-'ii  iiiVrr  it  villi  a  iluuif 
*>r  julli-iy,  lite  a  nimlrni  <lL>li-<'i>vrr. 

L'utKiia  fnxn  U'arka,  ut  tintrii  f(liun1  iwtlvr?'  ami 
Hliainl  lite  n  iili|iiiiM--liutli  |w-r  Fjf{.  137T>.  brlungiil 
|>nitiul>)y  tu  ihr  i']iitlil<-jiuH  of  tbr  I'artliuu  age. 

Uur  auTiiiihaf^ii  ■>f  a  S^ytliiaii  kiiij;  riit<iiiiLr<l  at 
Krrtvli  WW  liHtnil  tu  In-  -iT  v<'ir  »uui),  aiiil  liail  two 
ivuiiurtiiiriiLi ;  iiiw  fvr  tbr  liuly,  thr  oiIit  fur 
VMiMiu.  Tin-  MtniiiilHiciiii  »■*•  in  a  larj.i-  Mtoiir 
vault  whirli  •^lUtdiiiMl  tliK  KkrlrlutM  oT  a  vid;  au 
atiiiKliint,  a  htirM',  hiiiI  ilivrn'  jaiv,  K'hi<-)i  |irvtiiil>l,v 
otirv  brlJ  {iioviiiiixiM.  It  is  |>ii-luml  in  KmliiiMtn'x 
HcnHUitUH,  n»tr  lu  pii.  ID,  Up,  >'<■!.  III.  |Aui.  «1.). 

Kan.i>|iha(Ciurii-Rai,i>tta,  urnaiixiitnl  in  Uu-n-Urr 
Slid  wit^  ni'UDiirut  Matwn  'i(  the  ilrt-niMil,  arv 
ruuixl  in  ihp  Ilriliib  Mum-uiu.  Sit  article  "t'tiKut," 
in  Siiiitb'h  "  l>i<rtiuiiaT>-  uf  4iivi-L  awl  H/inan  Au-  ! 
tiquilii'S." 

UlwHt  ■■■•niiin  wen-  [■triil.-l  in  Kiiuiiuitl  ill  IB17. 
I'nfarlniiatfly  tln'y  ■■••it  alw  iwr-l  liy  tbr  Kf{,r(rt.iau)t . 

Wr  Imrn  fntm  liiuv  thut  Varro  iikI  ulhrn  <Ii- 
tntnl  ilial  thrir  UhIi-vs  hIiiii  .Ii-hiI,  nhiiulil  In-  ilr-  , 
{■nUti'il  ill  i-anliiiiuaii'. 

I'uHiiiiitiiiulrtifKlati'^lalisiiiiitiHlliyuK'Mllkvonirr-i 
]iin-.i.  auil  InltK  air  il-n 'rili-.!  in  an  ISlUI  intent. 

('•■Hini  Hn'  ivii<l>'r>il  ilii|M-m<iua  tu  iiiiiiitun-  l>y 
Tnrilis,  aolilialttiiii,  [■rjlEiii',  rti'. 

A  Danl-Ji  |B|>-r  xtali^  tliat  lletr  Wormian,  Blii)i- 
uwiier  of  llaniliUrK,  )iax  In'U  <-oiLiniuiuiirO  to  iiru- 
•-IIIV  a  coHin  for  bin  |in'>rnt  ili^wtv  tli<-  kiux 
.ll»-ri<..  on  tlie  w.-,l  .-.ust  -f  Afrioa.  Tile  .-offiii  U  of 
Kr-woml,  [luliNliixl  on  lh<-  oati<i<li',  anil  furniHlinl 
i-en-  riinifurtnlily.  It  is  lilml  Willi  nil  Telrrt,  aU'l 
ba>  aolt  vi-lvi't  ru'^liionx.  Tlii-n-  an'  livv  kLuh  win- 
iluwi.  ill  Ibt'  liil  to  let  till'  liKlit  riilfc.  «ii<l  uuiIt  it 
14  u\vM  a  tiiirnir  for  ai^l  tun-lli-tioli.  Tlie  biinUei 
anil  fei-t  4rr  of  liii,  lU  wed  ih  llie  wiuiluw  H-ttili|C> ; 
uiiil,  lastly,  tile  <-olKii  arnilijiinnFnl  u  i'ulit)ilvled  )■; 
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fnjui  tbv  arlwr  of  ■  itoii-niotiaa.  or  ttam  k  JU  h 
a  n^{iHler  ur  fiwd  molion,  etc. 

i.  YJiirjjtHlrg.)  a.  A  prajcetingirfaeaaMi  thaiad 
of  a  juint,  whivb  ii  in  tbe  natnti!  M  a  tOMM,  aai  ii 
mvivcU  into  a  notch  in  a  bcaridj  Udibcr,  amtk  m  ■ 
wall-i>btte,  the  nig  reatiug  Huih  with  tha  sppar  mr- 
faiv  of  the  ]ilate. 

b.  A  luiigituiliual  tvuon  bed  pnyectioi  tnm  vm 
of  tile  full's  of  a  aoilf-joiut  and  cnt<riiij{  a  noaa  ia 
tbr  face  iif  Ibr  other  tintUrr,  to  preTeat  lataal  4»- 
H«-lion  i.f  tile  xiuf-Joillt.     A  ami:. 

Co(  and  Ronnd.    An   old-fuliioMd  bvckit- 

««.  IK*. 


fckws.  The 
|>MMirrt  of  ilnilh  i> 
ivii.triwl  .lie.'rfnl  by 


lioiol  having  a  Ay-wheel  and  lukten,  tk  Mfcf 
liavinfc  Blavm  0>  nmaiU. 

COB-W0W.  An  oia-time  narrow  friot  gmit, 
of  eoarw  iiualilv. 

Cos-whe^'  <hie  hiring  twth  wUA  mmk 
into  Muiiliir  oneii  on  anolhrr  wberl  to  Imiait  iillw 
Ibrit^o,  ur  tu  tiivive  it  therrfrom.  Tm  ■•■§  — 
n>y  —  hhowK  ibe  original  modr  of  ci 

ti-eHinlJirfwrrorawherl.  Whrrlitt 
are  uii>-<l  undi-r  thr  nanim  of  mj  or  t^rpdM  whtdk 
in  I'onnntiun  wilh  chain*  or  btmUm  whnk  Al 
Uttrr  having;  ruxaib  or  rHiuUei  brtwecB  diA^ 

Tlie  trrlh  of  .'iw-wherli  alv  now  vaUlr  ■«<* 
M>lid  aitb  thr  ritii,  bring  rmt  therewith  or  eat  Uhn^ 

U|K)11. 

There    ari'    nunieruu-i  raritrtica  of 
kuuwn  by  lieculiar  ihapra,  mod 


Tlie 


fl|.  U80 


<   "I-! 


)>lu-<l  to  other  dr(irri~ 

siolls.     .•,,l.->'i«ily     to; 
Kin  b  1*  un-  hollowi-il 

Cofan-^ice.  An 


tlie  whM,  or  by  ipecial  fratam  of  th*  iMth.    A 
li»t  iH  icivrn  under  tiuiiiKn  (wUek  m«). 
A  i(/>ur-wlie<-l  baa  cugi  pnyeetiqt  tidtaQf,  dAV 


arloi 


twaid. 


lit  wbrel  ha*  «agi  | 
fniiii  tbr  rim  jmrallel  with  tba  wria. 

A  ^iv/  or  mil.  r  wheel  baa  tarth  whtm  mmm 
oWi.jiip  with  the  alia. 

Tbr  jtiHt'un  bean  a  ipecik  nlatiM  «■«  h^ 

For  list  of  eog-wheeli^  aee  Okauko. 
In  the  iUuHttatiMi  a  ifMfwhM  ta  Awa*  Al 
oogi  beiuft  nidial. 
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The  characteriatic  parts  of  the  wheel  are  as  fol- 
lows :  — 

a,  primitive  or  geometric  radius  ;  distance  of  the 
omter  of  the  wheel  from  the  pitch-line. 

hf  trtte  (or  real)  radius  ;  distance  of  center  of 
wheel  from  extremity  of  cog. 

The  addendum  is  the  difference  between  the  real 
and  geometric  radius. 

Interdental  space  ;  the  interval  between  cogs. 

The  pitch  CL  of  a  wheel  is  the  distance  measured 
along  the  pitch-line  from  the  center  of  one  tooth 
to  the  center  of  the  next. 

The  pitdi-surface  of  a  wheel  is  an  ideal  smooth 
sarface,  intermediate  between  tlie  crests  of  the  teeth 
and  the  bottoms  of  the  interdental  sjmces,  whi(;h, 
by  rolling  contact  with  the  pitch-surface  of  another 
wheel,  would  communicate  the  same  velocity-ratio 
that  the  teeth  communicate  by  their  sliding  contact. 

The  pitch'liite  of  a  wheel,  or,  in  circular  wheels, 
the  pUch-circhf  is  a  transverse  section  of  the  pitch- 
gwrfacf  made  by  a  surface  perpendicular  to  it  and  to 
the  axis ;  that  is,  in  s/>ur- wheels,  by  a  plane  \WX' 
pendicular  to  the  axis  ;  in  6(?yc/- wheels,  by  a  sphere 
described  about  the  aiiex  of  the  coni<;al  pitch-sur- 
face ;  and  in  slew-bevel  wheels,  by  any  oblate 
^heroid  generated  by  the  rotation  of  an  ellipse 
whose  foci  are  the  same  with  those  of  the  hyperbola 
that  generates  the  pitch  surface.     (Rankix.) 

The  pitch-jMint  of  a  pair  of  wheels  is  the  point  of 
contact  of  their  pitch -lines. 

The  crest  of  a  cog  is  its  exti'eme  outer  surface. 

The  /ace  e  of  a  cog  is  the  acting  surface  beyond 
the  pitch -line.    /  is  the  shoulder. 

The  flank  d  lies  within  the  pitch -surface. 

The  substitution  of  the  iron  for  the  wooden  wheel 
is  originally  due  to  Smeaton,  who  introduced  iron 
wheels  at  Carron,  in  Great  Britain,  in  1754,  and  at 
Belper,  Derbyshire,  shortly  after.  A  cast-iron  bnvel- 
wheel  was  also  used  in  Scotland  about  the  same 
time  by  Mr.  W.  Murdock.  Not  until  1784,  how- 
ever, was  cast-iron  fairly  introduced  in  the  various 
details  of  mill  work,  and  the  credit  of  this  wider 
application  of  the  improvement  belongs  to  John 
^nnie,  an  eminent  and  successful  engineer,  who 
adopted  it  for  bevel  and  spur  wheels  at  lk)ulton  an«l 
Watt's,  at  the  Soho  Rolling  Mill  and  Foundry. 

Cog-wheels  were  formerly  distinguished  from 
toothed' wheels  by  the  former  having  teeth  of  dif- 
ferent materials  from,  and  inserted  into,  the  nm. 

This  distinction  is  not  now  very  usual. 

CoiL  1 .  A  helix  or  spiml ;  the  woni  is  used  to 
indicate  variously  convolved  forms. 

It  seems  proper  that  the  term  **coir'  should  be 
considered  generic,  including  Iwth  the  helical  and 
spiral  forms. 

Helical,  appertaining  to  a  h^^lir,  which  is  a  coil 
decreasing  in  radius  as  it  approaches  the  center ; 
whether  m  the  same  plane  as  a  coil  of  ro}>e,  or  a 
watch-spring,  or  assuming  a  conical  shape,  as  with 
helixes  of  shells. 

Spiral,  shaped  like  a  wire  wound  ujwn  a  cylin- 
der ;  as  the  spring  of  the  chronometer,  the  spiing- 
balance,  etc.     The  coils  have  the  same  diameter. 

2.   {Naudcul.)     Rope  laid  up  n\\^  {■Ashxvtn,  fah'.  on 

«5.     When  laid  up  in  a  Hat  helix,  without  riders, 
nning  in  the  middle,  and  '*  with  the  sun,"  it  is 
said  to  be  a  Flemish  coil. 

Coiled'Hipring.  A  metallic  spring  laid  up  in  a 
spiral  so  as  to  have  a  resiliency  in  tlie  lino  of  its 
axis,  either  by  extension  or  condensation,  as  the 
spring  may  be  arranged.  Fig.  1381  shows  one  mode 
of  coiling  springs  in  which  the  wiijp  is  wound  on  a 
revolving  mandrel,  the  end  being  held  by  a  sliding 
sleeve  and  locking  dog.     The  wire  is  coiled  upon 


Fig.  1381 
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Machine  for  coiling  Sfiringi. 

the  mandrel  /  as  it  rotates,  by  a  spirally  gi"ooved 
cylinder  K.  The  coil  is. stripped  from  the  mandrel 
by  the  longitudinal  movement  of  the  latter. 

The  uses  of  such  springs  are  so  numerous  that  it 
will  be  impos-sible  to  enumerate  a  large  proportion 
of  them.  Springs  for  railway  cars,  spring-balances, 
bed-bottoms,  etc.     See  Fig.  1143,  T»aige  483. 

Coin.  A  piece  of  metal  on  which  certain  char- 
actei*s  are  stamped  by  authority,  giving  the  piece  a 
legal  cunent  value. 

No  coin  has  been  found  of  the  ancient  Egyptians 
or  Assyrians ;  neither  do  the  Phoenicians  appear  to 
have  coined  money. 

The  money  of  ancient  Eg}'pt  was  in  the  form  of 
rings,  which  were  of  gold  and  silver,  abed,  fig. 
1382.  The  same  currency,  we  learn  from  Wilkin- 
son, is  in  use  in  Senaar  and  the  neighboring  coun- 
tries. The  Egyptians  had  no  coin  till  the  time  of 
Alexander,  330  R.  c,  except  a  few  of  the  Persian, 
and  some  made  in  imitation,  which  cost  the  viceroy 
his  life. 

The  Chinese  and  Japanese  have  also  ring-money. 

Money  was  originally  estimated  by  weight,  as  in 
the  case  of  the  sum  paid  for  a  piece  oi  land  by 
Abraham  to  Ephron  the  Hittite,  and  the  money 
**  in  full  weight "  found  in  the  corn-.sacks  of  Joseph  s 
brethren.  In  the  Theban  paintings,  the  puolic 
weigher  is  shown  in  the  act  of  weighing  money. 
See  Balance. 

To  avoid  the  trouble  of  weighing  the  metal  when- 
ever a  purchase  was  made,  or  of  cutting  it  to  make 
fractions,  pieces  of  a  known  weight  were  ready  cut 
and  introduced  into  circulation.  These  were  marked 
with  tlieir  weight  ;  afterwards  devices,  such  as  the 
name  or  figure  of  the  king,  were  placed  U]>on 
them  to  confer  authenticity,  and  thus  coins  were 
established. 

Chinese  bronze  and  copper  money  was  made  as 
early  as  1100  B.  c,  but  none  of  gold  or  silver  till  a 
much  later  period. 

The  brass  money  refeiTed  to  by  Homer  as  existing 
1184  n.  c.  was  bronze,  and  may  have  been  merely 
pieces  of  known  weight.  Hero<iotus  states  that  the 
Lydians  first  coined  monc^  about  1000  B.  c.  This 
was  at  the  jieriod  when  Solomon  paid  Himm  in 
corn,  wine,  and  oil,  for  the  use  of  his  skilled  work- 
men and  his  cedar-wood. 

The  early  coins  of  Lydia  show  a  punch-mark  on 
the  revei-se,  the  quadratum  incifnim,  given  by  a 
l)rotuberanoe  on  the  anvil  upon  which  the  planchet 
of  metal  was  laid  to  receive  the  impression  of  the 
die,  which  was  laid  above  and  struck  by  a  hammer. 
The  punch-mark  on  the  revei-se  was  afterwards  con- 
verted into  a  regular  impression  in  intaglio.  The 
lion  device  of  Lydia  was  probably  adopted  on  coins 
by  Crcesus  ;  other  Lydian  coins  have  the  archer, 
which  was  copied  on  the  Persian  daric. 

The  different  states  of  Greece  adopted  various 
animals  for  emblems. 

The  earliest  representations  of  the  human  form, 


COIN.  5! 

JcMKiirU  us  iKirlniitN,  >r«  the  Mm'tduniaii  wrii'!',  I 
I'oiiiTui'iii^iiig  nitli  vVli'Xaiider,  Uie  «on  of  AiuynUs. 

One  fonii  of  Gri^k  iiioni'y,  bcfort;  llie  iatruduutiaii  i 
v(  vuiD,  was  iti  ikeuxrn,  of  whiili  nix  funiiHil  a 
kaud/al.  I 

All  I'arly  gold  coin  was  lli*  Petsinn  darliu  <,  FIh.  i 
13H^  H'hkli  wviglii-il  ubout  VM  grains  troy.     Silver  i 

ri(.  1332.  j 


'0  COIN. 

iiuirej  ■  I'art  bdiI  two  oxrn  to  dnv  tlic  nail  mn 
uf  lOminK,  iil«ut$2S. 

It  IN  Baid  that  the  coin  of  Philip  of  Uawloa  n» 
thn  lirst  that  was  alloyed  ;  it  wu  dooe  to  hai^  it, 
and  luKkt  it  wvar  better. 

Cuiiicil  monry  wwi  tint  cited  ia  thour  pofttnat  of 
the  Hebrew  tkriptarea  writti:ii  alter  tin-  captiiitt. 
Tlie  Jews  had  no  Coined  money  of  tbrir  OKo  till 
the  time  of  the  Maccabeea,  when  KiuR  AnliuctiB 
gave  leave  t«  Simon  to  "  coin  money  fur  hi>  cuoiitn 
with  his  own  stamp."    (1  Macvaben  iv,  «.) 

The  inonev  m«iitiane<l  by  Em  wn  proWbU  Hr 

IVrsiuii  daric  e,  Fi^.  1382,  etpal  to  aUut  9i  H: 

jiaid  the  Holdienof  ClearchtuidariL'aniucitL 

The  Jewish  silver  shekel  -had  a  wci;>ht  of  aloul 
hulf  an  ounce,  and  value  alnnt  S2  i-ents  of  i^r 
Mioiiey.  To  form  an  idea  of  the  econoniii:  valur  d 
money,  do  not  foifcet  to  consider  the  relative  nlar 

are  the  olivenie  and  n-vcnr  of  the  xhi-krL 
the  obverse  nn<l  reverse  of  the  hnir-shrkel. 
obversi^  with  the  inMription,  "Shekrltf 

t  the  rever»'  of  the  same  coui,  with  "  Jeni>a!-B 
the  Holy,"  and  a  vnse  having  three  flowen. 

The  coins  of  Herod  are  of  i-opiier  or  br>M,  and  tt 
abntiitant,  nuniisniBtieaUy  H|>i«kiiiK.  The  olTini 
/  has  an  iiiscriiition  and  aiiehor ;  the  reverw  la  liat 
two  comucopiie,  within  which  is  a  cadneena. 

Tlie  thriel,  n/alfr,  draehma,  and  iJnuiriiu,  t*fn- 
'  1^  thrre  different  iiationalitka,  were  carrent  ia 

Itarkabnli,  who  raifMl  a  politico-reli|tionB  rrniBilF 
against  the  Itomans  in  the  time  of  Hxlrian,  rlumi 

!  the  series  of  Jewish  eoina  {op),  for  after  ihii  Jen- 
Mili'ni.  as  n  Jewish  city,  diwppon  altocetber,  aid 
under  the  name  of  .filia,  a.  n.  135,  became  a  RaMa 
colony  from  which  Jews  wen  rigoniaaiy  eicladcd. 
Constantine  reston>d  the  Dame  anil  made  it  a  Chiit- 
tian  city  about  a.  ».  326.  Five  centnries  uf  i*m, 
a  long  iieriod  for  Jemiialem,  followed  the  iratoratka 
under  Constantine  anil  Julian.  Then  fdlowni  tk 
Persian,  Chosroea  11. ,  a.  d.  SU  ;  Heiaclins  rrtiiend 
it  in  S'lS  ;  but  Omar  subdued  it,  a.  ■>.  S37.  TW 
('hristians  regained  it  but  for  a  brief  and  hbudr 
i[iterval  of  8/  years,  in  the  eleventh  and  twelftk 
centuries,   when  it  was  conquered  hv  Sahulin,  bt- 

'  ame  nominally  attached  to  the  Kingdom  of  Sidl| 
n  1277.  nnil  in  1517  passed  under  the  awa*  of  tb 

I  Ottoman  Sultan,  Selim  1.,  whow^  imccfaaar  Snlisal 
built  the  present  walls  of  the  city  in  lUL 

The  stamping  of  metal  to  form  odn  w. 
l<erformed  by  a  cammoD  punch,  by  a  a 
blows,  making  a  ntile  imiireHrion,  more  or  um  fn- 
feet,  according  to  the  skill  of  the  workman.     An  is- 

I  stance  of  this  is  an  early  silver  coin  of  ^gina  with 

j  the  emblematical  tortoiae. 

The  ilaltr,  the  i>rincipal  gold  c<nn  «f  •ncnt 
Hreece,  will,  perhaps,  theearlieal  (ttnn,  andthrM^ 

I  of  its  manufaetnre  vaa  chararteriatie  )rf  coinage  far 

I  a  long  jierioil.     The  obverse  has  a  rude  iiiij|,i  tt  a 

I  lion's  head,  and  the  revenie  has  an  indeDtatMB.    A 


- n  imitation  were  struck  bv  Arynnde; 

.if  Ffy\,t  under  the  Persians,  for  wliieh  aet  lie  was 
■■nmiemneil  to  death.  Silver  i*  sliid  to  hiive  bei'n 
coinwl  by  IMiednn  of  Argos,  7."iO  b.  r.  (iold  bv 
Philip  of  Maccdon,  340  B.  <■.  Si-n-ius  Tulliiis  ciiinei'l  ■ 
copper  money,  S78  B.  <■.  Kilver  was  coineil  at 
Athena,  512  B.  r.  ;  at  Itome,  269  n.  i:  Iron  wai . 
itoined  by  I.ycurgus,  8S4  D.  i:     Plutnrcli  says  it  n'-  | 


cing  a  device  oi 

sign  tn  the  reverse  in  lulaglio.  iUawaa  Mt,  mm 
first  place,  similar  to  the  cameo  relief  of  the  abnaM^ 
us  may  U-  seen  in  the  iinarter-atater  of  PiNcr*. 
Then  followed  a  coinage  in  which  the  obrcne  nl 
reverse  showed  the  laiiM  dedgn,  —  one  in  tiUif  aaf 
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in  ittU|c*>i'*     The  nrit  Ktcii  wm  rriilfntlv  of  African  f(uM,  wa«  i«iuf<l  in  ItftfS,  and  KtMnpeil 

two  tlini  with  IntAiclio  f<«i-r«,  lirtwrrn  wliirii  with  an  i*l«*|»hant.     Tli**  UAinr  "Mirnvigii**  ^Cim. 

'   t  or  virrr  iif  HfUl  nai  iiwaKi'«l  ao  afi  to  liitli  |iuiiudHtr'riin|{)  w««  of  Ut«T  dat**,  mKii  of  JaiiMii 

^fvlWJmtgB  in  n*lirf  on  mch  iiiil«*.     Tuthiawf  1.     The    iM.*rrW'|»mM  haa    iuri<m«*«l    hv  iiuchtr,  a 

i$SBmSk0Tt.  Frrnchmau,  in   l^ri.'l.  and  wa.^  t^Uhli<ihr<l  in  tht* 

Int  dnigoa  on  roin  wi*n>  rnildrniatii-al  or  ft«'  KiiKlUh  mint    in  1<M»2.     Tlit*  rd^i*  »i4}i  KniinnI  at 

in*  of  weight,  that  i^  valii«*.     Th«*  fmhli*ni%  tin»t  to  |irrvi>nt  c]ii»{iiug.     A  motto  man  |ilacrd  on 

VBiioaa,  aa  in  th«*  ra^r  of  th«*  ti>rt«iiv  t»f  .Kj^ua,  tht*  nl^*'  in  \fi[t\. 

flrdi^owl  of  Ath«-U4,  and  wr*n*  afifrwaniit  ^uiiplantrd  Th«-  tin»t  (-oin  or  innlal  with  itiilli'*!  f«l|ei*it   \m  Miid 

W  iiniivm  or  hnaiU  of  dfiti«*^  who  i*niii«li*«i  ovit  to  In*  that  of  (H^orgr  Fniifrirk.  Maniui^of  Itrandrn- 

Ikrjiratinii**  of  thf*  rvik|i>s-tirf  <  ituntnr**!  or  eiti«*H.  iHirgh.  l!»bl<. 

ftUvrr  r«»in  of  Alr&antirr  1.,  of  Mai-nlonia.  Thf   **anj{«d,"  vahir  A%.   nI.,  ftmt  <*oin<*il  a.  n. 

v.,  u  aaiti  ti»  havr  U^n  th**  tirnt  whiih  had  a  I  i:M».     Thi*  ohvf*rw»  n'|ir»>rnt«n|  Mi(*ha«*|  tin*  Aivh- 

tati4ifi of  th«*  human  Afpin* ;  and  thf  dnn'hma  aiipd  with  liiit  Ifft  foot  i*n  thr*  dniMeim. 

ArrhrUua.  413  ».  r.,  th**  lintt  ri»in  with  a  \»n-  Thr  tinit  gi'Vi-mmrnt  rop|irr  roinagi*  in  KnffUnd 

TbU  prartii^  wa«  not  ailo|»ir«t  hy  th<*  Kuinan«  waji  in  IdtM.     f\»|»|M*r  tok«*u^  hail  lM!*i*n  iMUrd  prv- 

tW  Uiop  uf  Julius  O^ar,  «li«*n  it  )M*f*aiue  grn*  vioualy  hy  i*orp(»nitionA  and  imiiriduala. 

aad  ia  yrt  |>rai-ti<-isl,  A^   i%   wi*ll   known.     Thf  "At   inv    gritdjunith'a    did    ohnmri*    thf    kinK*ii 

■oteaiBN^Una.  in  thrir  df-tr«tJtioii  of  imafp'%  in-  (rharlfs  iV)  nrw  innUill,  wh«*rr,  in  littli*.  thrrr  in 

Ktitv  tbr  iuun«*  aoil  titlr  of  tin*  ^11'*^,  and  on  thr  Mnt.  Sti*»art*!i  (aftrrwanN   l^uchnai  of   Kii-hm*iiid) 

r>w»iBi'  Ihi-  nanif*  «if  th**  loin  and  th^  y«-ar  of  th«*  fai***,  aa   Wfll   done  aa  rwr  I   aaw  anythiiifC  in  my 

H«|pra.     Til'*  rrv%-ru!,  rtiinil  on   «i»ni«*    Hvzantin**  who!**  lift*,  I  think  ;  and  a  |irvtty  thing  it  ia  that 

'^ina,  «a»a«hi|«tti|  a«  a  «\iiiUiMiv  th«*  Turka.  h**  f»hoiild  rhooar  hrr  fa<'r  to  nr|in*Nriit   Britannia 

**Kitt4  A)*l'rihnian  il't-ti   Moa\ia)  h»l  hia  nka,  )>y."       Pri-vVii  ihnn,,  h-h.  ^Tu  l^»7, 

«r  ken^  for  th**  «itina;^*  of  nionry.  in  ('••nlo«'a;  h**  Thi- alloy  <Knf(lifdit  of  pdd  i%  Mlvt*r  and  coiiiM'r« 

MtfoJut f*!  no  fhauit**  in  tli**  lurrt'ii'-}.  ^itit  n*tainf«l  and  of  luUfr,  ii  «'<»p{«*r.     tlnKliith  atainlanl  leold  i)» 

thf  dtm  n*^\  in  Syria  hv  th*'  <*;ilj|*h%  who  wrrv  hi<«  '2'2  r.iniri  i^ihi  to  2  of  alloy.     Stan«lar«l  i»ilvi*r  ia  11 

|««drrpMora,  an^l  niail«*  Iiia  foiii^  in  all  n*»|M<«-tM  niii|.  oi.  *J  d«t.«.  ailvi-r,  to  IH  dwta.  n>|i|M*r.  Th**  Anirriran 

lltfiotbrin,  .  .   .  rxi**'|iiin}(  what  «ia%  n«^«iiHitat<*<l  ;^i!d  roin   ia  3(S  |iart«  fC*dd,  3  |airta  cvtiiiN-r,  1  |au1 

by  tim^  and  iiUi  ••  "  —  <  '«>M»I..  lilvtT. 

Jnatinian  II.  aa*  th**  tir^i  who  li«il  th<*  inia;:^*  of  TIm*  .\Hii-ri«-.iii  an«l  Frrnch  ailvrr  roin  an*  9  |«rtii 

bni4  atnu*k  on  rtfini.  \.  i>.  71<>.     Th**  ro|M''4  cfflfty  •silver,  1  {art « o|»|irr.     St^  SrJiMunii. 

orrar«  on  a  •*ftin  in  ll'^o.  Th**  |ir<»iH  r  «*'if(ht  of  th**  (louhl«**r«|{lf  i%  514  troy 

Tlw  <ia  ithnt,  in  th*'  lini-  *4  S-rviu^  TnUiu^  (SJiO  >*r.iiti^  and   thr  Mn.-ill«*r  gvdd  vttinn  in  |iroiiortion. 

B.  r.l,  vngWil  a  t»iin*l.  a*  it«  uahw  in<li« -At*^ ;  hy  Th**  I.iw  in-nnita  a  variation   aliovr  or  lirlow  tlw* 

IM  a.  «'.,  it  hail  fallen    to   lulf  an    «iiini  «*.     Silvrr  ^tani lard  of  half  a  grain.     Si*r  RKvr.l»T. 

I  'Ifi'J  H.  r..  wh*-ii  th**  ih-tiarni^  »**i){h*il  {^*  Tli**  M-ri*-^  of  o|N*nition«  in  mininiciaa*  fullowM:  — 


;  in  thr  tina'of  Vi  *|M«i4ti,  %.  i*.  7*K  it  ha«l  full-        1    Th«*  iii;(i»t  i«  aHMty*')!  an*!  alhiyml. 
«•  lo  &3  icraiua.     Th*   aiir<-ii«  ».t«  tint  i>t«ii<-«l  aUHii        "2    A  niiniU'rof  ingotM  ni«*lt*-«l  into  a  htng.  flat  lair. 


a  «'.,  anil  wrighril   1  •'••'•  icnius  hut  hail  falh'U  3.   Thr  lair  i«  r«*iiraitr«lly   ndlnl.  rut  into  fiirm, 

to  9i|Kniina  in  th«*tini''  of  ll<-!io^.iliahis  k.  i>.  2\^  aniwalfd,  mn*\  n*nilinl  until  it  aMumm  thr  khaiir  of 

The  ailrfr  «-tiitiai{»*  of  t'rotona,  «:«Hi  R.  I- ,  %ia4  |Min-,  a  ri^iUin,  a|i|iniviniating  thr  width  and  thi«-Knnai 

•t  «aa  al«»  tin*  ip»M  t-<iina*j[^*  **(  Thilip  **(  M4«'«'«lon.  of  th**  ri**|nirvd  roin. 

SS#  n.  <*.     Tndrr   Vr^jtaitiMti.    ^.    i*.  7*'«  thr  nilvrr  4.  Thr  rihUm  in  f/mma  through  a  gagr  to  hriiig 

■HSry  rontainnl  «»nr  louiih  it*  aright  **(  rop|N'r  it  to  r\a«'t  »ixff*. 

rndvr  AntiHiimu  l*iu«,    \.  i*    i:t**.  nior*'  than  om*>  'i.  Thr  rihlion  i«  rut  into  Manka,  nwh  planrhH 

tkiivL      I'lnlrt   r«iiiinii»lu«.    i.   I*    l*«o,   nt-arly  on**  U-ing  of  thr  aright,  an<l  a|»|ir«»&iniatrly  thr  mk*,  «if 

half.     Tndrr  (tordun.  a    i>.  *JH*i.   uiof   than    two  thr  roin. 

thiMa  of  thr  M>-rallitl  Milvrr  •-•Mil  aa.H  •  niipr.    I'ndrr  «i.  Thr  pUnrh*^  i%  tr«tnl  \ty  an  automatir  wrif^. 

ilnllirnaa,  a.  h.  5«il.  a  roinagr  a«i  i«Mi«-<i,  an  aUoy  ing*iiia<  hinr,   »hi«*h  n*jr«tji  hmry  and  light,   an<l 

^<«M«*r,  tin,  and  •il%rr.  of  ahi<  h  thr  Uttrr  fomi***l  v-l*'*  !<.  thoM*  ni  |in»|irr  aright. 

If«i  than  a  two  h<indrf-«llh  pirt.     Th<-  lC«*|iuhlir  dr-  7    Thr   i-vlgi*  of  thr   iilaiirhH   la   mi/Z/v/,  that  ia, 

kmM  thr  dtin  h\  mim  iii}{  it«  ai-ight.  thr  l-liiiiitrr  mlhil  •tnHioth  aii*l  «-in*u(ar  an«l  alightly  turned  ovrr. 

If  jUli*yiug  it        '  ^.    Thr    yltmrk^     ia     hratrti,     r«Md^l     in     Wat«T, 

*A  i«tp|irr  and  of  tin.  of  known  aright  hut  ilraniwil  in  a<-idulatnl  water,  an«l  thru  dried  in  hot 

•hapr.  a*  r*-  ii^-l  in  Hntain.  till  (  ini<ilirlin.  iaailu*it 

nf  ihr  Tnn«»)«iitf«.  who  ha*!  Uffi  r<li|i  .it*'*l  at  V.  Thr  Mttuk  i«  «tafii|inl    iM-twren    the  die  and 

iha  ounrt  of   Augu^tun.  iiiiltat*'«l   thr    iLmMti    <«iin  ;  *-ouiitrr-ilir,    the  unrlimj    Iving  done    at    the   Mlue 

tlau*!!-!*  thr  Hnii«h  mint  wan  •|r«iniye«l,  oivratiim. 

in  ciiin  introilfi«  i-l,  aiitl  •  tuitinurtl  in  <  in*u-  Coip  M  nort'tf     A  marhine  whirh    ae|«iatea 

till  thr  arri«al  «>f  thr  Sixonii.  (lifTrrrnt  kin*U  of  I'oina  hy  aixe,  «>r  rtano  of  the  ^ame 

■yiftg  in  Kn;rUnd  ori;;iiiat«*  1  with  thr  |ti*>hii|i  kind  hy  a  right. 

«f4aUah«ry.  trra«urrr  to  ll«nry  I  ,  aUiut  113o.     ft  In  onefonnof  the  6r«t  mentionetl,  thermn«are  pot 

VH  pitMwi  hy  thr  |^»mAn«.  MUglv  into  a  hoiifirr  ami   fnl  eilgrwaya  to  the  in- 

la  the  fvign  lif  f^lwaid  1   thr  ftinnv  wan  %o  drt'ply  •  liiir«t  a  ay.  in  wfii«  h  ihry  Ml  iri«m  their  e«lgea  and 

~  with  a  rrvsw  that  it  aa«  « x%\[\  fliviilr«i  iut<»  Iran  towanl  thr  o|vii  Hide  of  thr  way.  au  aa  to  dro|i 

r  anil  fiwrthlingn  (farthings)  «»ut  on  arriving  at  an  a|irrtufr  lar|{e  enoogh  therefor. 

ll«Brf  III.  inmnl  thr  tint  goM  loin  in  Knglaiid.  The  di<itanre  Iwtarrn  the  hoMing  Hpa  of  the  gnidn 

'7.     lUaafil  III.  iMttiril  i^iM  iitin  in   ni4.  aii<l  fimntantly  inrn*a««-«,  «» that  the  mina  will  drop o«t 

time  th« armorial  Ivanngn  a|i|»ar  on  ltriti«li  at  tliffrrrnt  plai-rs  fa«h  into  tia  aiipritpriate  tnhe. 

Thr  tulirii  ftfr  niark*^!  I*y  a  aralr.  to  indiratr  the 

TmmmAm  atetliniE,  rnmns  and  nhillingH  am-  i»«u**il  numlvr  «if  ri»in«  hy  tlir  flr^ith  <if  the  pile. 

b«    He«rT   VIII.,   half-«-ri«an«   and    nitiM-n^^**    hy  In  amrthrr  funn,  the  r«Mn«  paaa  intoafp«d«atct| 

wNaitl  \  I.     Th«  guinea,  mj  called  fnrtti  lM*ing  UMle  aeriea  of  rotary  cylindhval  aiftm  or  aartii^j|*hnn«la. 
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witli  intrmal  »)iirHl  ilivisiiiuB,  I'MUsiiig  t1i>!  coins  to 
Itavr^tliniuxli  iiikI  lietwrcn  ni'b  iipinti  thread  ;  c^ir- 
cular  o|H'nm^  hIIuw  all  the  rnimi  ext'ept  the  Iirfp-at 
to  ilrnp  thniii);h.  Tin-  Inrfcrst  roiim  Hn-  ddivrn-il 
ilitn  H  till,  liut  tlii^  ninniiiilcr  piuM  tliri>i]f;h  ulhiT 
l>am-I»,  until  only  thr  <tDiiill<->it  onps  remain. 

In  [nnc'hiiira  Tor  mrljiift  Riilil  or  silver  ciiin  into 
riil1-w>-i}:Ul»  HUd  li)cht-u'.-iKlitH,  till-  bcbIi-s  Hrp  ar- 
mnK<-J  »o  tliat  tin-  iiiin  of  lull  wi>if[ht  in  n  loner 
IHniliuii  is  pasheil  ott  Iiy  iin  anloniuli<:  iiiulier  into 

( Ihix,  lut  lh>  Ii{^it-wci);ht3  nrr  linwl  a  littli' 

higlliT  liy  tilt:  riiiliK  iiT  tlu!  wall-,  and  an'  brnufcht 
iip|KMlti''tu  aiiiiilii-r  iHiHhvr  whii'h  Hviiilti  tlifin  into  u 
lifflil-wiKht  )«x. 

Coln-oouuf  »r.  An  arnuif^-mi'iit  by  whii'h  lh<- 
|>r<ii.'i.'ii.-<  iif  li]iiiil  counting,  jiu-cf  l>y  jik'cp,  in  dis- 
IH'lia'd  wilh.  A  kIiovi'1  or  tray  hnx  xhallnir  <lenres- 
sioni  of  a  givpn  length,  wiilth,'  and  di-]ilb  to  liotd  so 
many  noinn  of  a  f^viMi  kiml.  Thr  r-niiiH  are  slinvi'tcd 
into  Ihu  tray,  which  ia  tliKii  akillfully  agitati-d  until 
th«  RiiiuH  han-  Hnngly  ni'i'ui4iil  all  tliu  H{iac«t.  The 
n-niainiteT  an-  lirunlnil  olF,  and  ItiR  cniu|>lpte  ciuuta 
is  ilirown  into  a  w-ali!  In  vvrify  thn  ivunC  l>y  wi'igli- 

Coln'iDg-preia.  A  jion-iT  Ifvi-r-M'n-n'  )>r<-HH  by 
nliii'h  thi'  [ilani'h<-t  uf  iiidtal  is  iininviixi^  with  thi 
dcHisn  or  U'Ci-n-l. 

TliK  blaiika  atu  (iWed  in  a  tube  at  the  front  of 
the-  pri'M,  and  at  i-arh  motion  the  Iowpt  blank  in 
thit  JiIIf  ia  wiznl  by  linu<-n  and  drawn  into  a  Lvtlar 
lwtwi«n  thp  u|i|irr  and  Iowit  dirii ;  wb»rc  as  the 
IfTtT  <lt4i;f nds,  tliu  two  atniHof  thf  togglc-juintiturv 


brought  into  lini-  ln'riiiiirlii^nlarlv,  iiiii«r(in^  .. 
I«iwi-rful  |>re«Min'  to  tln-lilank,  ■■auiiiiiR  it  to  lill  out 
till-  iiillarunil  fiirniin;(  at  thi;  I4uni' 'time  the  fan' 
iiiid  otirnw  inipn'wiuui',  at  nvll  a-i  tli>'  flutingx  or 
nurliiiH  on  its  rdnr. 

Tbi-  piPi*  U  tlu-n  ii'l«wil  hv  till-  nlaxniion  of 
tin-  toKKh-.itiint  allimiD);  thr  niiiH-r  die  tn  rin- ;  tli<' 
Inwrr  dii-  riM-4  xuffii-ii-ntly  to  ill-a'liHrKc  Ihn  rinn 
from  the  lollar,  aiid  the  Suifrty,  n-luniin-c  wilh  ii 
■ei'iind  blank.  ihikIi  the  And  out  and  allow  it  tn 
•■lide  into  a  U>x  la-low.  The  .-..ina  an-  then  px- 
aniitiiil  to  dt'ti'i'l  drfii'tive  |iii>n<9.  ;i>  flaw>i  son»'- 
tiuit'a  wnir  from  air-laibhli-s  in  the  original  r'B».t 
iUKotH  :  and.  afliT  li>'iiii:  cniiniiil  by  nii'iiiiH  of  a 
Bpfcial  ap[«nitn.-<  for  the  }.ur])iiw,  an-  yiun-d  in  bags. 


11>e  lower  dir 
and  gives  the  n-* 
the  uiipiT  die. 

The  ]ireii»ure  in  coining  donble-raglea  ii  atuai  7^ 

Coin-walgh'ing  Mtuohlne'.  .  A  niarhia«  [<ir 
writhing  L-oin  and  aworting  them  auuonltng  tu  ihn' 
/hII  or  light  weight. 

The  gold  iroinH  are  placed  in  a  pile,  anil  the  Uit1i«, 
one  is  aiiifled  by  a  ulld*  along  a  chaniiel  jiM  lu^ 
euoiiKh  for  thi:  Ntandard  gobi  roin,  l<ut  too  laip'  f* 
a  imiliterfeit,  and  ia  depoaitail  on  the  avalr  »n|i[Hirlnl 
by  a  knifi'-i'dip'  niion  the  hrain.  The  rorrr|ii^  nki'L 
teinporarilv  detain  (he  weight -Mvle,  arv  tlu>n  trt  pi, 
and  if  the  l-oin  be  light  that  end  of  tlie  )>e>m  aill 
rise  and  the  other  end  leavea  the  agate  lAint  ahkh 
reijtii  U)Hm  it ;  a  bolt  then  advanee*  and  )>u.b-t  i4 
the  I'oin  into  a  light-weight  rei-eiitacle.  If  the  luin 
Ih  fnll  weight,  the  «™le  retmins  down  ;  the  ln»>r 
iHilt  knocks  it  oir  into  a  full-weight  box  at  a  \<*t 
'  level  ;  the  [Kisition  of  the  i'oin  at  a  lower  or  a  hit:lm 
I'lri-ation  deteniiinei  whirh  of  the  Inlts  hhall  ntrikr 
I  it,  and  at  which  eilu<-tion  ajx-ilure  it  i^hall  dv|Hn. 

Coll.  The  prejieml  Ktierof  the  huhk  iir  pertraqi 
'  of  the  co.'oa-nut,  whii'h  w  made  iti{o  rii|n-,  nttttinit 
]  bnislii-B,  etc. 

I  The  nut  ia  pickeil  n  litlle  Irfon-  it  ix  ri|-,  a»il 
the  jn'riuarji  Ktrippeil  fruni  the  iint  liy  fotrini;  it 
upon  an  iron  stake  tixid  in  the  ground.  The  rivl 
is  then  Koaki'd  in  water  for  Beveral  nwnth*  tn  mtln 
the  aubataiu'e  whieh  fills  the  intcrNtien  bftwpwi  tL- 
filicm.  It  in  then  beaten  upon  a  atone  with  a  hearr 
iiieoe  of  wood,  and  then  niblmt  by  the  hand* 
VoKy  caan-nuts  .vield  aix  pouuila  of  mir. 

The  o]H-mtion  of  twiatlng  it  into  yam  ii  ainilat 
to  that  pnniued  with  liemn. 

Coir  conlagv  u  lighter  tlian  hemp,  is  plialde,  airi 
ha«  a  strength,  compared  with  henijirn  r»|ie,  of  ^7  tu 
lOS  with  Ini^  ro]w,  and  60  to  65  with  i-nwll  fHr. 

It  is  wi-11  ada^ited  for  liawsern,  ax  it  U  lifA' 
enough  to  float  in  sea-water,  and  also  forrunniiix- 
rigging,  but  is  not  ao  well  ailapteil  for  irianiliuG' 
rigging,  ouing  to  its  contisrtibilily. 

('oir  is  also  made  from  the  long,  fihrnuH,  \itti. 
cloth-like  I'overing  of  tlie  Bommtut  gounulMj. 

Coka.    (Imtti'iI  pitcoal. 

It  i«  i-arbonized  in  hrapa,  in  oTena,  or  in  ilie  re- 
torts of  the  gaa  nianufai'toty.  It  may  be  remarktd 
that  the  )irodui'tion  of  the  beat  coke  and  (he  tM 
gas  from  the  same  coal  ia  incompatible  :  the  balk 
of  till!  ina«s  ia  invreaM-d  by  coiling,  the  wei^ 
■liniinisbi-d  from  30  to  5.1  |K'r  cent,  ai'rnnling  la  thr 
mode  of  conducting  the  prw-eng. 

As  tile  distillation  of  wood  leaves  a  aolii)  midv 
of  charroal,  so  is  coke  the  residue  of  the  iliatilhtiui 
of  coal.  2,240  pounils,  a  long  ton,  of  UtntniMni 
coal  is  Miid  to  vield  8,000  to  10,000  cabic  leetif 
carlnnvted  hyifrogen  gas,  and  1,100  to  l,tO« 
I  )<i>und4  of  dry,  brittle  coke. 

Sir  .lohn  l)ai:kct  and  Octavius  de  Strada  piiijaf  il 
in  1026  to  convert  coaI  into  coke,  and  thus  makeil 
lis  agni'nbli-  a  fuel  for  chamhrts  a*  wnoil  or  chaicnaL 

In  1<>58  lli»  project  waa  revived  hj  Sir  J<ta 
Winter,  who  i-onslructeil  a  fire-cage  11  tnchea  high, 
nnd  a  liox  )h-Iow  with  an  ash-pit  door,  which  wm 
i)[ii-npd  when  the  fire  was  to  I*  urged. 

The  maniifai'ture  of  coke  id  heapa  ii  thnsBM- 

Au  oblong  sqaate  hearth  ia  prepared  \j  b 
the  i-artb  to  a  firm,  flat  surface,  and  po'" 
i.viT  with  ilay.     The  pieces  of  coal  an  tL 

np  on  this.  Wniuo  against  i«ch  other,  ■ 

with  its  B.HtcBt  angle  resting  on  the  hwtk.  __ 
piles  an'  from  30  to   50  inctmi  hi^  9  to  It  fM 


1  pnddluwil 
n  tbn  pM 
ber,  aad  Mck 


(■C)KR  FURNACK.  51)3  COLLAR. 

,  And  rmiUin  frnm  40  ti>  IW*  toii\  nf  coal.     A    i»liot  it  a  hulli>w  hrminphm*  of  nhivt-iroii,  aboiit  10 

■aaibrr  «if   vrnu    an*  Irft,   r«*a4-hinK    fnttn   inp  to    iiitht^  in  ilumi'trr,  aim  |irrfonit«<«l  «itli  liult^  which 

hoCtuat,  into  whirh  th^  liumiii^  fui*l  in  thMmii,  an<l    an*  fr«i'  fr«Mii  l>urv 

th^v  w  th^ti  rliMnl  With  wiMill  |>i«*ir]i  of  nial  U^atfii        Thi*  holm  luivr  nrarlv  thr   fuHowinf^  diAincierfc 

!•  KanI      Th«-  hn*  •-ri*r|M  al<»ii^  thi*  U>it«>iii,  ri'Xfr%    fur  thi*  aiiiirxttl  aiirs  of  aiiot  :  — 

Itrailaally  aii'l  n|iially.  aimI  lMir^t<»  i»iit  on  f>vry  %i«|f 

jtotfr       If  thr  nial   « iiiitAin    pyrttf^,  thi- i  t*niliiiii. 

fUKi  i«  alliiUrtl  to  |>n»  t-***!  A  •  tiiiM<l*'mM<-  tim*-  aftrr 

fh'   ill«a|>|«*arant «•  of  tip-   ^ni**kr.    !••  i'\tti<.iti*   tin- 

•alphur       If    It    iftutain     no    iiilithur.    tin-   tin-    i- 

ivitrrv*!   ii|i    «»M)    aft'T    tli«*    «Mt«tk*-   t|ivi|t|it  .ir-*,  U  ■ 

flkniit^  At  X\t"  )>itt(rtn  .iifl  |iriMif' liii^  ^i.iiiiiiitly  to 

ibr  tfi|i.      In  triitii  tiltv  ti>  •*••%•  iity  hi*'..r»  th**  h«M|i  in 

«iiTrrv«|  <'iini|i|>t'-ly.  an*!  in  fr»»iu  twflv«»  to  fi»urt«-«*n    in  Mtni**  t<»w«-rs  tin*  i*i|p'  U-iii){  ita'allitiinl  tu  lirrak 

daw  th**  I '•k*'  i«  r*-dil>  t*>r  n-tnovdl.  thi*  ov(-irit»w  into  Mn;tll  Htn-rtin<i. 

tV  •■•k**  iif  i:.i«-«<»rk«  i«  ••>it.uiif«l  from  tti«*  Coraii-der-«liOT'eL  <  Mir  of  uirv  o|H>n-«ork. 
rhftrrv^l  •<•»!.  wit)ili.tun  from  thf  rt'tortM  ami  for  Nhov«lin^  stilt  trvttaN  4»iit  of  thi*  rva|M>rBtiiiK- 
^•rn«hr.l  «i*}|  wat'-r  |iiin. 


No.  0 

r^.i  of  an  inch. 
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.      .S 

)>y  graiUtion« 

to  No.  1».  whirh  i»  jin           ** 

InMi'A'l  of  a 

et^UiHiUr,  till 

til'Ioii^  I.-i«ni*  i«*  now  nv<i| 

.\  funu  •  Ml  «tii«h  thi*  volitili-        Corar-in.    \Arrk\Ueturf.\    Thf  niufi*,  fpfiucntly 
itrr«  Art-  «-\iB  ll-t|  fitiiii  pit  •ii<l.  lia\iii:;  a  n'Miluiil    oniiiiiit'iit)-*!,  lH*t«i-«-n  tlir  (iHtnipil  aiiii  thi*  annulrtA 
Um  «hi<  h  1x11114  «itli<i  It  liiriH-  aiitl  nmk«<a  an  in*     of  thi-  rn|iit.il  of  th**  TiiM'aii  or  Koniaii  ilorir  4-uhuiin. 
trti«r  \\'a:       a  .' .i.  ..,r',i.  Corco-thar.     A  it*<l  oxide  i*f  iron,  olitiunrtl  hy 

Oolia  OW'en.     An<>%'-n   in   «hi«h  thrgaaiarx-    th !•  iii.itii»n  of   »iulphat»*  of    inm,  and  iim-vI   fur 

|i*Ilnl  fnMii>'».il.  Ir.i\i!t^  th k'    wr  •JiiUuiai-i'oti-     |Mili<.)iiiiL'.     Sn'CKiHt''*;  (i  i:iM»lMi  MAlt.kl  il>. 

|a»r1i"n  Cold-blast.     iAfrhtfiun/tf.\     Air  foM-d   into    a 

A  h'Ap  "f  <-itl  «-ii<  ]>i<w><l  witli  '-art)!  Ml  a«  to  limit  Htii«*ltink;-tiiniMi'**,  at  a  iiatuml  ti-in|M*nitim',  in  «'oii* 
tb^  *••■  »i  of  air.  .in  I  prii^id'  I  with  iIiiaII  hoh't  to  tt'.iih'^tiiii  tiuii  tu  a  )i«-at*-il  Mant,  i^hiih  i«  luorr 
alUf*  tti«  «w.t|«-iit  ^.iv-%  III  i\  )•-  hi*-d  and  will  |>ri>-  •■^'oiiuiiiitMl.  hut  pio<}iii  •'**  an  infrrior  i|nality  of  iron. 
d»v  '••k* .  <  "V'  i.wiii  iir*'  "iiiiilir  in  piimip!*-.  Cold-chia'eL  A  t^i»-*'\  ti«d  hmiI  for  <-uttinx 
Ainl  bavv  ii|«i-iiin.'«  .il.ivf  f..r  •  h.tr;;iii;;  with  <  •■.!!,  iiiftaN,  :iii<l  drivt-n  hy  thi-  hli>«<«  of  a  lininmrr. 
opmimrv  )■!•»«  f->r  witli'l'.twiii);  th*-  <-i»k*%  and  Cold-dranrn.  (>il  rxpn-wil  from  mi^U  or  nuta 
nnant  for  isradtutiiit;  tli<-  a  l'iii<k«i<in  nf  air.  without  |»r«'ti<Mi^  h«-afiii|:  i>f  thi-  latti'r,  is  -giid  to  In* 

Wbrn  nM^l'-  lOi  a  larp*  h  ah-.  .«  nuniU  r  of  Ur^o'    ''"'''  drawn  ;    un>l     i-  ••(    ••'t|ii'rior  ipiality   to   lliat 
•rr   |d»  rd   in   a   hiw,  and   a   railway  in  laid    yi*-ldi''l  hv  pri'virMmlN  h*-a:*d  wf<l%  or  nntH. 

Cold-barn'mar-liig.  Th«*  hamint-tiiii;  i»f  a  nirtftl, 
nc   tail  .,  without  hn*difat,  to  in^''  hard ii«-«t  and  t«in|N'r. 

n  '  Cold-ahoft.    i/'i'iiH//iii'/  I     A  \*»id  or  •••-aiii  in  a 

1 1  I  i'.istin^  Of  ra^ii>n**«l  hy  t)ir  t<Mt  rapid  •-••n;^Ution  of 

I  1  ■'   I  thf  iiH-tal  whit  h  faili'd  to  till  tlir  niold  |wrfftly. 

•.^  ^  n    ,      ,<^^^     ^         •'    Cold-ahort  Iron.  Inm '••nLmnintc  ph«Mphon»UK, 
J^o'CJ    *J'*J"^Q'    r\  whii-h  niJiy  U«  for^ttl  an<i  wt-Mt-il  wlulr  hot.  hut  i% 

hritth-  whni  •-••111. 
Cold-ahut     .V  ti-nn    nn-aninK    that  a  link    i« 


•^;tri|f^>U« 


^ 


•  •--•••  r^'Jjiri  i|iH-'i|  whii'-  •••Id.  witlniut  ««-Miii)(. 


.  '     '     '    J  H^  Cold-ira'tar  Pumpi    \Sf-ft.,i'*rtiftHf.\    A  pump 

^    ■•- — - — ,-4-,-*.-fc-,,--.„-4.,-fc_— k^  E-3  \,y  ,j|„,  I,  jIj,.  ,„|„i..|ivi  •  i«t<-rn  i"*  supplitil  with  iidil 

ri4^>or««  waii-r 

Col'lar.     1.  xMorKtnrr^i  •     .\     rin}{     or     round 

•InBK  the  top  for  thr  •-•»al<ar«.  whi^h  •lump  thfir  tUn^*   i)|-on  or  apiin»t  an  •ihj«-«  t.     Itx  {HirjiuM*  inay 

rnfiirii!*  intii  th*-  •ftrii%       \  luwi-r  rmlway  alhtnlH  a  U-  : 

irw.  k  f>'r  th*- «-an  whi  h  rui-ivf  th<-  •-■•ki*  fp>ni  tin'        J      To  p'^tmin  a  nNiti«iii  within  ^ivrn  limitB. 

••vrfe*  a^ 

Thr  c*ikr  orv-hk  tif  tip*  I>*fphin  •'iii*l   llirmjii;;ham        «i    Th*-  nJlnr  or  f»uifi.i'j'nnp  on  an  aile.  whirh 

RailriaafI  ar^  ri^ht«-^n  in  a  •M-tii  •«.  with  tlui-^  at   th*-  hniit>»  tin  ni«>ti^in  inwanl  id  th'-  huh  on  th*-  axh*. 
iMrk  l«v  liirj;  to  a  •  liiiiiii<->   II  f'-<-t  iiit>  nial  iii.uiit-t*-r,         h.  Th«*  nun  ••hniiik  ufain.  ^ir  an  annuUr  pngrr* 

wall  3  f*« !  thi<  k  «*.  :).»  Ki*»\  II.'i  (i  •■:  lu^h.  tii*n  <»r  riiUt^t-nii-nt  of  a  ^h^ft  or  roil  whnh  k«-i-|i«  it 

|ji^  h '•«•  n  i«  t-llipt:- il,   I'^^.i!  II    •    rj  f«ft      Til*"  from  ^lippiiiK ''"dwiir 
'kar|t^  la  •t.7J*i  |>>iiii  |«       Fmty  ho-.ii<  «i.iiti-  ••  fur  th**        '*.    .\  ohort  n1n-Vf  on  a  *haf\ 
««ikinx       It    ii  th'-ii  wifh-iiawii   and   w  it<  ?«-•!.      Thr         tt    Tin' li^ik  t»f  «  Imlt 
Iww  in  wt-i^ftt.  'J«»  |w-r  «i-nt       It  ^'^iim  ••n*-  •|nartrr  in        /•'.  To  hold  an  ol'jri-t  in  pi***  ;  a<  :  -  ■ 
l^lk.  ft.   Th«*   pUtts  uf  iiiftal   «r««*-d   d^>wn  iipr^n   th** 

Ool'aB-daf.     .\    %traiio-r    fiiriio--l    of    |M-rforHt«*«l  Mufling-Uix  of  a  •ktrani  ••r  pun>p  Mlindtr.  and  hav- 

Birfal  1  lift  a  hi>lt'  through  whi>h  th<   pi*Ton  |«ik«-« 
TW  rtJm'H  or  •o!and«>r  nf  tin-  (tr»-«k4  and  liotiuii«        /«.   Th<*  lifi^  iii**-rtt-«l  in  a  Uth«-  pnpi**t  Tir  hohlinK 

■■  aard  for  atraininfc  th<-  fiiu«t   fpiin  th<    pulp  ainl  tin*  i'lul  <>f  th**  inaiidiin  nrkt  tip-  iliU' V,  in  orilrr  tu 

•if  th"  icra|v-«  ;  tl il  ff.iii.  tip-  'innif'.t  .  .iiid  iiiakr  th**  «pin<ll«>  run  trnl>. 

for  dumr^ti-    |iur|«nr!i      Thi-y  w^t-   ina^h   of   |a*r-        *i    {iCMffiH^^rtmf.\     Tlf  i-nrh  or  at^ininff  *toaiii| 

faf»U«J  )ir««t«fr  or  m!«<-i  ;  **i  hair.  l'i<M»ni  •  •y-ir^i/»i»,  th«*  ti»p  tif  a  shaft  to  nMniin   thr  friahh-  Mi|irrfiriAl 

«r  r«ahr«  ^trwt;i  .iml  to  krrp  loow  nuttrr%  fmni  fallintr  in. 
Mrrrrwl  «*T*>  fvfind  at  I'omii*-ti  :t.  i.V.ni/i.ii/  »     An  t-yr  forin*^!  in  a   hii;ht  of  a 

A   l^autifnl   )in«u/r  ridamlrr   wa^  f-ihnnii-tl  ip-ar  «hroi|f|  or  ro|v.  ti*  |ka««  ovrr  a  nia^t-hroil.  ti*  hold  • 

H»lto|*dia.   and   i«   in   th«*  Ahlaitt   •olh-<tnin       Tin-  «li'ail-«>'' or  a  hlmk,  oi  for  oth^r  ana|o|{t>uii  t*nr] 


dnlM  in  atuall  j«tt«-ni«.      It  hn  a  haiplh-.        4.   (//'ira/tt. »     A    ndl    of    l^athrr   atiilfr«|    with 
TW  rvlUndrr  fur  iioanng  lrw<l  in  th*- mikiiij^  i>f,strnw,  rtc.p  and  having  twu  crr«ara  to   bold    iW 


COLLAR  AND  CLAMP.  5! 

tumt*.  1 1  In  pUi!«<l  nround  the  itecV  nf  tb*  faone, 
All  a^nit  IliH  nhimUm,  iind  foniu  thn  hetriaa 
■gunat  which  thr  b<iiw  gitvurx  in  linwtng  tlif  load! 

The  t«rt»  of  Ihr  oilUr  «pp  :  — 

The  vnMfn ;  th*  fipptt  bow  rottini;  on  the  npck 
of  the  faonr. 

The  a/ttr-uaU.   body-tidt. 


OOiLUUTOK 


m  UM. 


Bhm-CUv. 


or  pad ;   thii  portion 
bttiind  tbe  hoinai. 

Thn  fort-ieaU,  or 
$maUna. 

Tb«  Aoiwutff;  a 
coverinjc  b>  ehnl  nin 
from  the  coUar  and 

The  eofiiir-jCrap ; 
■t  the  upper  end. 

Th«  Vnatl-mlUtT, 
■o  ualled,  ii  a  breant- 
Htiap,  fonning  ■  nib- 
Htitnte  for  a  collar. 

5.  {AnKiUeluTt. ) 
a.  AringorcinetQn. 
An  aitrvgal. 

b.  A  bEam  ataring 
two  oppoaite  lahen 
at «  point  between  the  comb  and  the  pUM.     See 

6.  {CoiKitg.)  A  iteel  ring  which  uonftoe*  a 
plaitrhet  and  preTenta  lateral  apniading  nuder 
the  prminre  or  blowa  of  the  aiiainff-preaa.  Who) 
the  nlge  of  the  coin  ii  to  be  lettered,  the  letten  an 
mink  in  the  collar,  which  is  in  thme  piecea,  confined 
by  au  outer  HnR. 

7.  iCiolhittg,)  A  hand  aronod  the  neck,  or  the 
neck  portion  of  a  body  gannent.  Shirt-oollan,  or 
what  an  made  to  appear  aa  anch,  ara  made  of  paper, 

?iper  and  cloth  combined,  cloth,  leather,  metal. 
Dey  are  made  rerenible,  are  emboawd  in  imitatioD 
of  lace,  linen,  atituhin); ;  printed  in  imitation  of 
variou*  kinds  of  figured  goods  ;  atained  to  reaeroble 
certain   kintla  of  fabrics.     Paper  collars  are  made 


Their  mannfactnre  inTolrei  marhinea  for  cntting, 
puDchiiiR,  folding,  molding,  nhapinft  emboaaing, 
planishing,  bnmishing,  anil  boiius. 

The  procen  of  making  paiier  collars  is  briefty  as 
folloca :  —  Sheets  of  paper,  preferably  16  x  36  inches 
and  wrighing  125  pounds  to  tbe  mm,  ate  cnam- 
eW.  drird,  rmboased  to  imitate  cloth  by  roller  preas- 
nre  between  platen  on  which  cloth  has  been  tightly 
strrU-'hed  and  pasted.  Tbe  iiheeta  are  polish«l  1^ 
revolving  brushes ;  cut  in  heaps  of  eighty  thicknenea 
by  stert  clies  of  the  iihape  required  ;  reinforceil  bj 

Cstchea  of  fabric  at  the  bnttnn-bolca  ;  the  button- 
ales  cut,  iititchea  impressed  on  the  border,  and  the 
size  •tamped  on  them.  The  collar  in  molded  to  fit 
the  neck,  rolled  up  in  doiens,  so  uallcd,  but  more 
often  only  ten  ;  put  in  ■  box,  labeled  and  cased. 

Collar    Mid    ClMnp. 

The  ordinary  form  of  dock - 
gate  binge.  Also  known 
as  aniAor  ami  eoUar.  The 
anchor  c  is  let  into  the 
masonry,  and  the  collar  is 
formed  by  a  clevis  b,  whose 
legs  are  secured  by  fore- 
locks in  the  clamp,  a  ii 
-  the  hole  for  the  pintle  of 
the  leaf. 

Col'l«r-*wL  (Sad- 
dlay.)  A  form  in  wbicfa 
the  eye-pointed  needl< 


[■UT  of  nfleri  (  h, 
!•>  krep  them  fnan 
sagging  or  spr-»ding. 
It  acta  aa  a  atrul,  a 
ind    often    aa   ■ 


ceiling  Joiat  rorapkr-    "^^ 

Gol'lu-bloek.  iT 

[AulMrn-.i    Thrbar- 


nc.ins. 


ihich     a     collar 

ilar-tdiaak.    A  hMTj  wookn  goaii  ■ 

saddlery  purposes. 

\l\mr.Itmrlnmm 

tradiitinction  ti 
CaI1«r.~pl«te.    An  attxilkiyn 
st  in  a  latbe  for  turning  long  m 
OolOw-tiML    (/b>Ti>V-) 


'TEST**'"'*" 


^f. 


>'!(  ISV 


<JK. 


the  formation  of  colUn  nr  BaDffs  «t  foAt  hgr  ■ 

proccMoliwnciiii;, 

a  repP-'TLi.  i),<.   }..w..r  half  of  th*  bnl  ia  ll« 
kanfy-koJ.  .■]  I)»  Hiivil. 

fr  ia  the  iipjM'i  itr  fHUerimJ  liml. 

e  shon-  i!><'   <-t'llar  and  rod  in  tbe  frip  «r  Ik* 

Col-toot'lng-bot'tl*.    A  mlcrasca|dal'*lBMk  tm 
coUectine  ami  rplaininit  objects 

dipped  n-'ini  [wndi.     The  ftin-  Hf  l^ 
nel  c  fits   in  the  lube  a  nhell 

the  cover  cf   tbr    latlrr  U  rr-  Va 

moved.     Th^  tul«-6has»™nr  W^^     C~^ 

of  fine  miiHliu.  /C3%    T — * 

■mall  baT>.l  nf   tF».I,)l  :   a<   the  |        ■        V 

ring  whii  li  f....lin'  thr  parkloj  I'  >      I  B 

of  a  piston.  V-  --V 

!(/«..',„  I     .,    Tl.»l«rt<.f  ' ' 


I 


which  tb 

*.  The 

lower  fac 

.e  fifth  - 


H-i"' 


T  table  or  ciliet.  nd  fc 


CoUIgi 

Col-U-ma'to[.  A  telescope  ama^  nA  avt 
todetem.n  m.,.  ,>r  cntlimatiim,  both  mtfa^  sal 
horiionti  '-.  '  >i  <i.  i  \  r.)1Umai)iig  tTe.|Mf«kas 
a  diagoni  :  <  i  f  .r  illttmi nation.  BHi(  la  ^kA  !■ 

determlni    '        <  .i  .A  ,  niliniatl-JU  lea  tranrdl  IMIII- 
ment,  b] 

fleeted  f^    

the  Held  hiiIi  that  oT  iIw  « 


■    <  1  ■. 


•        I     .       •  I         I 


■  I 


<n|.|J>H.  ;"♦!»"»  M»|.-KAKK 
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•  *■•.•.         •  f   I    II    Ki.  t       ••'."I"!-    •■:    .1    Tt  !•  t<    •    .ili'i  •■li:il>l«    It  In  IimIiI  thi    I  ••l>>I  liixfi    I  r!>  ■  ^i;.ijl\  . 

•  I-  .  *  •     I  •   .'■  ..«.»■' .*iv  •  I'l  iti  ?!•  1  1    \\]i\  'i         '■    A  *h.i»]i  ♦•li:«  •!  riilt-r  oi  ;:!iiin.«  !.i!  !•••  ^  ii«f|  .m 
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:r-  •    •'  -iV    J    ■•.    I  ••!  !  I        -l     I:.    '    'iv.    .   .■!     i'     t!\^l  j^ruiTui^   iii  !•  )ii;i<        Tlif   ./,..'..■     ,i.  •*    .i..    .i    mi)-i    ••■ 
IT',    t               »  f  •  I'll' .    I*  ^li-     i    .»•  :    |i  !    ■•!    uh^h    i-  liol.j  i.i   k  '•t:|- '!li.'ip|i  i  iili-i.  .iii<t  li.i«   .i    ol:^'!.!    !•    ip- 
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Colt'er.  A  knife  or  8harp-e<lge<l  bar,  usually  se- 
«;ured  to  the  beam,  and  proje<!ting  downwaixl  in  front 
of  the  breast  of  a  plow.  Its  duty  is  to  make  the 
incision  in  the  soil  in  advance  of  the  share,  making 
H  vertical  cut  the  width  of  the  furrow-slice  which  is 
to  \^  cut  IhjIow  by  the  share  and  turned  over  by  the 
mold-board.  In  the  West  it  is  usually  termed  a  cut- 
ter, the  term  "colter"  being  applied  to  those  which 
extend  dow^n  in  front  of  the  share  and  liave  a  depres- 
sion in  the  rear  to  receive  a  lug  on  the  point  or  the 
share,  the  colter  being  continued  on  in  iront  to  form 
the  entering- i)oint.  The  colter,  in  this  ciise,  is  sup- 
porter! in  the  rear  by  the  point  of  the  share  ;  in  the 
ordinary  mode  the  point  of  the  colter  projects  into 
a  notch  on  the  upper  edge  of  the  share,  and  is  sup- 

porte<l    thereby.      Some- 
Fig  ISao.  times,  instead  of  passing 

through  a  slot  in  the 
beam  and  being  secured 
by  a  wedge,  or  being  se- 
cured to  the  l)eam  by  a 
sliackle,  the  colter  is  bent 
at  right  angles,  and  its 
shank  slips  into  staples  on 
the  slieth,  resting  parallel 
with  the  up|>cr  eugc  of  the 
land-side. 

The  ancient  plow  con- 
sisted of  a  beam  and  a 
CoUrr.  colter,    the    latter  doing 

all  the  work,  instead  of 
being  merely  subsidiary  to  the  main  working  }>arts. 
The  colter  is  not  now  considered  a  necessary  part  of 
most  ]»lows,  except  for  plowing  sod,  when  it  is  use- 
ful in  cutting  the  roots  and  enables  the  plow  ta  do 
clean  work. 
The  word  is  from  the  Latin  culler ^  a  knife.     Not 

all  knives  were 
Kg- 1»1.  known  by  that 

name,  but  a 
heavy  descrip- 
tion with  a 
straight  edge, 
curved  back, 
and  sharp 
ix>int. 

In  Fig.  1390 
the  colter  is 
shown  as  se-  \ 
cured  by  a  side- 
bar and  shackle. 
The  wheel- 
colter  in  Fig. 
1891  is  mount- 
ed as  a  caster- 
wheel.  It  has 
long  been  employed  in  the  fen  lands  of  England. 

Coitus  Pis'toL  A  revolving  pistol  first  ))atented 
by  Colt  in  1835,  and  perferte<l  in  1845.  See 
Revolver. 

Corum-ba'rl-um.  1.  A  hole  left  in  a  wall  for 
the  insertion  of  the  ends  of  a  timber ;  named  from 
its  resemblance  to  a  niche  in  a  pigeon-house. 

2.  A  niche  in  a  mausoleum  for  a  funereal  urn 
was  also  so  called. 

Co-lmn'bi-ad.  An  improved  gun  introduced  by 
Colonel  Bomford,  of  the  Onlnance  Cor|)s,  United 
States  army,  about  1812.  It  was  made  proportion- 
ately thicker  at  the  breech  and  smaller  at  the  nmzzle 
than  the  guns  theretofore  in  use,  and  was  the  pre- 
cursor of  the  Paixhan  gun  of  the  French  army 
(introdaced  in  1822),  the  Dahlgren,  and  the  Rod- 
man. 
Co-luml>i*er.    A  size  of  drawing-paper  nieasur- 


Whtl- Colter. 


ing  34}  X  23  inches,  and  weighing  100  poii«ditot^ 
ream. 

Co-lum'bi-imL  A  rare  metal,  ao  named  friai 
having  lieen  first  disroveml  in  Amefica.  Km 
called  nitthium.     Once  called  toiUa/Km. 

Corumn.  1.  {ArchiUdnre.)  A  Trrtiral  safipnri 
of  the  nature  of  a  pillar. 

i      It  usually  has  thri'e  members,  —  the  mpUal,  Anjt, 
;  and   base.     The    capital    has  an  abucuM^  the  W 
fn*nuently  a  plinth, 

'  Early  Egyptian  columns  were  fluted.  The  lonir 
'  volute  was  from  Persepolis.  The  Doric  is  EgypUia. 
I  The  Corinthian  is  an  improvement  on  the  EgriKiui. 
The  |)ediment  is  Grecian,  aa  are  alao  all  the  tinr  aifi 
skillful  proix)rtions  of  iiarts.  Omaroentpd  an!hitimT-i 
are  from  the  land  of  the  Nile.  Figurea  forcntomn»» 
resembling  the  Atlantea  and  Caryatides  of  th^ 
Greeks,  are  found  in  old  Egypt. 

2.  (I*rinting,)     A  perpendicular   set  of  type  or 
printed  lines ;  usually 
said  of   matter  sepa-  FIs  lass. 
rated  from  another  set 
or  bounded  by  a  ver- 
tical rule  or  line. 

3.  (Distilh'wj.)  A 
vessel  containing  a 
vertical  series  of  cham- 
bers used  in  stills  for 
continuous  distilla* 
tion  ;  such  as  Coffey's, 
in  which  the  two  col- 
umns are  known  as 
the  analyzer  and  the 
rectifier.  In  Fig.  1892, 
it  consists  of  a  series 
of  chambers  placed 
one  above  the  other, 
the  lower  one  commu- 
nicating with  the  ves- 
sel. Steam  isadmitted, 
and  passes  up  through 
the  pi|)es  into  the 
chambers,  being  com-  23ma. 
pelled,  by  means  o(  f*^ 
floods,  to  descend  in 
its  passage,  and  enter 

the  chamoers  beneath  the  surface  of  tlie  liqnkl 
toined  therein.  The  cham- 
bers are  partially  filled  V^  UBi, 
from  al>ove  with  the  liouid 
to  be  distilled,  the  pipes 
distributing  the  liquid 
from  the  tx>p  to  the  bottom 
chamber  of  the  series. 

4.  (Cal ico-prinUnq,) 
The  name  of  a  certain  de- 
scription of  steam  appara- 
tus by  which  steam  is 
applied  to  cloths  topically 
treated  with  a  mixture  of 
dye-extracts  and  mor- 
dants, in  Older  to  fix  Uie 
colors. 

The  column  is  a  copper 
cylinder  44  inches  long 
and  5  inches  diameter, 
iierforated  with  -j^th  inch 
noles,  at  distances  of  i 
inch.  Round  it  are  lapped 
a  few  folds  of  blanket, 
then  of  white  calico  ;  the 
gooils  are  then  wound  on, 
the  pieces  being  stitched 
together ;  over  all  ara  a 


OOLUMN-LATHE.  oi 

taw  thicknenn  of  white  calico.  The  column  is  thep 
placed  verticaUy,  and  the  steam  admitted  to  its 
inalde  ii  emitted  through  the  liales,  Mtiirating  the 
olaib  and  tiling  the  colon.  The  provcsa  takes 
tw«nW  or  thirty  ininnlea. 

Ool'nnm-latlM.  A  dentist's  or  vatcli- maker's 
latha  on  a  vertical  rxtensibte  post  to  occomnioilate 
•a  opentor  in  a  sitting  or  standing  i>osture. 

Ool'ninn-nila.  {PrintiKg.)  A  brass  slip  to 
nparate  i»lumDB  of  type. 

Ootnb.  1.  {TaiUl.)  An  inBtramciit  with  a  row 
of  teeth  for  diAoiug,  straighten uig,  and  adjusting 

ng.  13H. 
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The  combs  of  ancient  ^rpt  were  made  of  wood 
or  i*orr,  and  generally  double,  one  side  having  finer 
teeth  than  the  other. 

The  Ureeks  hsd  also  combs  with  two  i-ons  of  teeth 
like  our  tine-tooth  comba.  Such  have  lieen  found 
in  Pompeii.  Tht>y  and  the  Roinans  used  conibu 
(pedal)  of  boiwooil  from  the  shores  of  the  Euxine. 

The  women  of  China  wore  ivory  voinbs  in  the 
ninth  century  A.  D.  The  comb  of  the  Patagonians 
aodFaegiansis  the  jaw  of  a  porpoise. 

n — 1.    J. .:_-  .L —  naniea  from  purpose,  fotm,  or 


Honi'Comb. 

India-rubber  comb. 
Jvory  eomb. 
Metal- backed  comb. 
Uound-comb. 
Tortoise-shell  comb. 


Combs  di 

Back-comb. 

Child's  round- comb. 

Dreas.rfM>mb, 

Fine- tooth  comb. 

Foldiug-comb. 

Ontta-percha  comb. 

Hair-comb. 
A  comb  was  formerly  naed  to  drive  up  the  woof- 

thfcad  to  compact  the  Jabric  in  weaving.     It  remains 

in  the  modem  reed.     Combs  are  used  jti  the  same 

manner  by  the  moilem  Hindoos. 

Couibs  for  removing  (lie  grain  from  the  straw 
(wheat  or  Hax)  weie  used  jn  Egypt  and  in  Kouie. 
See  Ripple. 

2.  A  rake-shaped  implement  coDsiating  of  a  hood 
with  two  or  three  rows  of  tapering  stuet  teeth,  the 
rows  being  of  dilTeivnt  lengths. 

The  tool  is  uaed  in  eotnbinff  long-stapled  wool  for 
wotatedgoods.  The  combi  are  used  in  pairs.  Short- 
stapled  wool  is  carded, 

Th?  combs  or  cards  for  wool-carding  nm  shown  in 
the  illuminated  manuscripts  and  missals  of  the 
Middle  Ages,  so  called.  {See  Fig.  1395.)  A  pair  of 
cards  wore  as  necessary  an  article  of  Tumiture  in  a 
bonae  as  a  distaC  It  is  more  truly  a  |>air  of  cniabi 
than  of  eardt,  and  the  wool  is  evidently  long- 
stapled.  This  would  be  indicateil  by  the  pot  of 
hot  water  in  which  the  combs  are  placed. 

8.  The  serrated  doffing-knife  which  [■emoves  the 
Seece  from  the  dolfiiig-ey Under  of  a  vardjng-iua- 


1.  (Sat'jnating.)  The  former  on  which  a  Jlteet 
of  Gber  is  taken  up  and  hardened  into  a  bat.  Prob- 
ably from  coiu,  the  usual  shape. 

6.  A  steel  tool  with  teeth  corresponding  to  thoH; 
of  a  screw,  and  used  for  chssing  screws  on  work 
which  is  rotated  in  a  lathe.     See  Chabeb. 

fl.  The  prajection  on  the  top  of  the  hammer  of  a 
gun-lock. 

7.  The  notched  scale  of'a  wire -micrometer. 
Comb-broaoh.    The  tooth  of  a  wool-comb. 
Comb-brush.    A  brush  to  clean  combs. 
Comb-ouftei'a  Bair.    This  is  usually  a  doobte 

saw,  in  which  two  blades  are  aflixe<t  to  one  stock, 
one  pi'ojei' ling  beyond  the  other,  and  the  less  salient 
acting  IIS  a  spacer  to  start  the  next  kerf. 

Another  comb-cuttrr's  saw  has  an  adjustable  slip, 
which  acta  as  a  gage  for  depth  of  kerf.    See  CoMB- 


_  id  waves  wliieh  "  coinb  "  over  the  deck. 

Comb-fntue.  A  four-sciuare  removable  tnme 
like  H  slate-frame,  placed  in  a  hive  to  be  tilled  with 

Combl-na'tlon-at-taoh'niciit.  [Setcing-ma- 
chint.)  A  device  to  lie  attached  to  the  sewing-ma. 
chine  proper,  and  by  which  two  or  more  distinct 
classes  of  work  may  be  performed,  such  aa  marking, 
folding,  and  erenaiiig  a  tuck  ;  a  guide,  hemnier,  corder, 
ani\  quilUr.  See  "  Sewing- Machine  Attachments," 
published  by  (ieoiye  W.  Gregory,  Washington,  D.  C. 

Comlil-Da'tioD-faae.    A   fusi-   combining  the 

Erinciplesof  time  and  iiercuBsion.  so  that  if  thetime- 
ise  fails  to  explode  tne  shell  after  the  proper  in- 
terval, the  percussion  device  will  produce  this  eHect 
when  the  shell  strikes. 

Comb'lng.  An  operation  in  the  woisted,  or 
long-wool  manufacture.  The  operation  of  straight- 
ening and  disentangling  wool  ;  corresponding  in 
purjiose  with  carding  of  short  wool. 

In  hand-combing,  the  work  is  done  between  two 
combs,  one  held  stationary  and  the  other  drawn 
over  it,  to  comb  out  the  lock  of  wool  placed  between 
them.  The  combs  have  a  number  of  steel  stiikes 
fixed  into  a  1>ack,  and  are  occasionally  healed  iu  a 
comb-pol.  The  short  fibers  which  are  combed  out 
UK  called  nm/ls.     See  Fig.  13S5. 

In  niachiiiK-comiing,  the  locks  are  fastened  to  two 
tootheil  cylinilei's  which  revolve  in  apposition  t» 
each  other,  and  are  heateil  by  steam  within.  The 
teeth  of  one  cylinder  comb  the  fibers  on  the  other 

Comb-ma-ohlme'.  Bnndy's  English  patent, 
October,  1797,  is  the  first  cotnb-making  machine  on 
record.  It  consisted  of  a  numhi^r  of  circular  saws 
on  a  mandrel.  The  conib-blank  is  mounted  on  a 
carriage  and  advanced  by  a  screw. 


A  nioalr  (if  iiwkins  couiIm  with  wuiiutiiy  of  ma- 
IrrUI  wan  iuvcutKir  by  Kicki-ttn,  i/imloti,  suuh- 
VMini  siQiv,  Hiiil  liin  iHi-niiiv  romnion.  A  hIiji,  a 
liltli'  wider  thui  it  i»>uil>,  U  jiIbcciI  iii  a  rnxJiiiK- 
U'Uich  buH  a  dn»'*'nilii)|;  itutttrr  or  ]in.'uliur  i:iinfiiniui- 
lioii  ailiiiitci)  tu  vul  throii)tU  tli<-  turliiJNv-idicll  ur  bum 
liy  a  w-rii-H  of  tHjii-riii;;  iuIh  wbjuli  Tunn  the  OHtlimii 
»r  tW  Iii4b  of  ■  jiuir  ol  giniilM,  nH  in  the  Haan:  (tr),  thi- 
lii'lh  iifoiiiTmiili  wvU]>yili(;  tkv  iiitrnli'iiui  H{iiu:t»t 
of  t1 tlllT. 

KFlly'H  "  MucliiiK.'  fur  makiiiD  I'artol  Coinba  "  biu 
II  Iml-lilMc  p  wbiirb  w  «i:urwi  by  jn'ivws  to  a  bench  ; 
fnini  llir  lmU)>lii(v  riw  HlimiUrOa  u  wbivb  supfKirt 
uu  axlir  a  tunied  by  n  triiKb  h.  Ilu  thv  axle  ih  a 
tniuk  trUicli  commuiiiuateH  motion  bv  the  uolbir  c  ti> 


the  arm  b,  to  wbosc  lowi'r  Mr  tin-  cuttiT  is  attnchod. 
As  till-  Iwr  works  iij>  anil  down  in  the  f^ide  ',  the 
mtti-r  muki's  its  inniiiions  in  tin-  turtoisi'-slirll  r. 
wbii:h  iH  inl<-nratliiiKty  nii>visl  ho  hs  tn  W  adTaiicrd 
oiii-  nntrh  liPtwini  taob  diinTnt  of  thp  i-uttrr. 

The  I'nltiT  conidstH  of  twn  thii<r\i  bWb-s  of  itt«l. 
divprjdiii;  from  iiu;li  oAt  mi  an  to  give  tin-  TiH|Uireil 
U)ii<r  to  tlir  tofllb.  Kwb  blow  mtit  oiii-  tooth,  and 
by  spTi'rani'e  IraTiv  a  tooth  on  thn  tnrln  coiiih,  ihi' 
ri-H)<n'livi>  itiiniM  iH-iutc  p-trini  by  a  sliglit  [iitU  wlien 
thi-  cnlH  arv  nil  tmile. 

In  till-  sliditiK  IhiI  tbi-n-  i»  an  o|H'nin{;  into  whiuli 
u  bniti'i)  linr  is  jHit  to  k<-c|i  tbi-  l<iHuist--shc'11  wanii 
mill  {nrviiit  its  H|ilittinK- 

Tlic  U-<1  i>  wh-ani'iHl  Iif1w.i>ii  i-ui-h  ]iid' 
Kitiini  of  thi-  i-ult.T  by  a  fi-nl-s.-ri'W  ojirr- 
atnl  br  a  Biiur-wlii-<>l  and  >  iiiutitatol  pfar 
m  thr  irini'll-sliaft. 

(I  HI  an'  liniKli-maki-rs'  I'ombs.  Spp  n.  5lt'. 


a  the  intfTval.     The  amnjtaiiail  of  tbii 


.  the  ivguUritjr  of  (be  inlrmli,  u  -Jk 
sbidlow  tooth  kvTM  in  advance  and  ank*  iit  w^ 
lialf-way,  while  the  deeper  tool  complem  the  linri 
kerf.     The  form  and  mode  of  action  an  An  an  u  a, 


\i 


Ounk-Jfakri-  Snnnrf  FRu. 
tiamm,  inoatly  drriveil  from  the  Freoeb,  a*  lie  lb- 
operationii.     Thi^-  are,  — 

/,  the  fioal ;  g,  the  gntillt ;  A,  tlie  /auad ;  i,  li' 
carM  :  J,  the  liipprr. 

Thr  hlea  an-  of  thr  ilt^-ription  calbM  jfoofi :  iLi- 
in,  thry  hnvp  liut  a  iinf;Ie  coutne  of  Iwth,  aixi  in- 
cline forwani  at  aliont  li°.  The  tn-Ih  aie  nuy 
W  a  Rle,  HS  the  iihapf  is  not  readily  obtajj^d  I'l 
chiiiel  and  liammer. 

The  floats  t  I  m  H  are  lutn)  by  iTory-faTTTi  for 
the  bandies  i>f  knirmand  in  the  preparation  nf  vud- 
whii'h  are  i'oiu)>h'ted  by  )i<iir]iers  and  gniTera. 

a  anil  p  are  luinl  ax  iiilayitig  tool*. 

Ill  the  I'limli-nairinfc  nia'i'liine  {Fif;-  13M)  th»  ni- 
riiT,  with  thv  stoek  fmm  which  the  comb  is  prodorr-L 
ni^i'ivea  a  aueei-Haiuii  of  niovrnMrnta,  ewh  adTunK 
the  rniiib  the  distance  of  a  tooth's  width.    The  ■■■ 

Tlt.mS. 


Contb-pOt  A  stove  It  whii'h  tlie 
coiidis  ar.'  waiin<'<)  in  tin-  <>|ierHtion  of  [inr- 
I'UiinK  1<ilif.'-s)a|il»l  wool  for  u-undeil. 

Comb->iair.  Ttiehand-anwoftbei-onib-   ~i 
eiittrr  U <'all»l a  Vix/i/x.and  liiis  two libidis,      H 
one  det-in-r  than  tlie  other  ;  a  pice  -m  tin"   -P! 
.yiwblade   delennini-s    tlie   depth   of   ciil. 


one  de.-1-r 
>yiwblade   delemi 

Some  nf  the  HawH  are  serrateil  on  eai'h  eilui-. 
The  blailes  <m-  made  of  thi.k  sl»-l,  ;<iiil  ai>^ 
KTOunil  awav  on  thi>  eilp-s  as  tliin  as  tin- 
iiot<'h<-4  of  tlu'  roniK  They  have  nlnxtt 
twi-uty  p>ints  to  t)ie  inch.  "  Bi-twiTii  tli.- 
bliid'ii  i>  a  thin  Klii>  or  toiiKili'  of  iin'tul. 
rill'il    a    t-ng«et,    which    deteniiini-s   an'l 
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Fig.  1899. 


and  the  pointem  cut  uicks  as  staiting-i^oints  for  the 
aaws,  which  act  sabsetjueutly. 

Com'et-seek'er.  A  cheap  equatorial,  with 
ooaraely  divided  circles,  and  a  large  field  in  com- 
|iarisou  to  its  aperture.  Its  name  suggests  its  use, 
and  the  resultant  "  find  "  is  subjected  to  the  more 
accurately  graduated  and  more  powei-ful  instruments 
of  comparatively  limited  fields. 

The  comet-seeker  of  tlie  Washington  Observatory 
was  made  by  Merz  and  Malder,  of  Munich.  It  has 
an  object-glass  of  about  4  inches  in  diameter  and  a 
focal  length  of  32  inches.  Low  powers  are  used, 
that  it  may  embitKu;  a  large  field  and  collect  the 
greatest  possible  quantity  of  light.     It  cost  $  280. 

Conr-mand'er.  1.  {Nautical.)  A  large  wooden 
mallet,  used  in  the  sail  and  rigging  lofts  in  driving  the 
splicing-fid. 

2.  (ncU'Vuiking.)  A  string  on  the  outside  of  the 
conical  hat-body,  pivssed  \\\*o\\  it  down  the  sides  of 
the  block,  to  biing  the  body  to  the  cylindrical  form. 
Com-menc'ing-ham'iner.  The  hammer  of  the 
gold-beater  which  he  first  uses  after  the  q^uarliers&re 
placed  in  a  packet  with  interleaves  of  vellum.  It 
weighs  6  or  7  pounds,  and  has  a  slightly  convex  face 
4  inches  in  diameter. 

Com'mis-aare.  (McLsonry.)  The  joint  between 
two  coui-ses. 

Corn-mode'.  A  night  closet  containing  a  cham- 
ber vessel  or  urinal, 
with  a  lid  and  means 
for  preventing  exha- 
lations of  fetid  odoi-s. 
The  comm^xle  has 
usually  a  seat,  lid, 
and  stench-tight 
joint.  In  the  illus- 
tration, the  covered 
]>ail  has  a  pan  fur 
feces,  and  one  for  a 
disinfectant  which 
deodorizes  the  me- 
phitic    vapors.      See 

EaKTII -CLOSET. 

Com'mon    Raf^- 

ters.  The  upper  raf- 
ters, holding  tlie  cov- 
ering ;  in  contradis- 
tinction to  the  prin- 
cipcU  rafters. 
C  o  xn-mu'n  i-c  a'- 
tion-valve.  {SUam,)  The  valve  in  the  steam-pipe 
leading  from  the  boiler  to  the  cylinder  of  a  steam-engine. 

Coxn'xnu-ta'tor.    ( Teler/raphij. )    An  instrument 
which  periodically  interrupts  an  electric  current. 
.   The  word  is  generally  used  as  a  synonyme   of 
Jtheolrope. 

Sometunes  u.sed  (in  England  especially)  as  a  name 
for  a  device  for  throwing  into  a  circuit  a  greater  or 
less  amount  of  the  force  of  a  battery. 

Occasionally  used  to  dt'signate  a  device  for  direct- 
ing a  current  into  several  circuits  in  succession  ;  the 
current  being  through  only  one  circuit  at  a  time. 

It  seems  to  be  u.sed  in  the  above  senses  by  various 
standard  electricians,  but  they  all  agree  in  one  point 
in  their  use  of  it ;  i.  e.  that  there  is  cJuin/je^  either 
of  <lirection,  strength,  or  circuit  of  tlie  current. 

Com-pan'ion.  A  wooden  covering  over  the  stair- 
case to  a  ship's  cabin.  A  coynjxuiioH'hifch.  The 
staircase  Ls  the  companion-hidfcr  or  componhn-watj. 

Com-par'a-teiir.  A  Prussian  instrument  for 
accurately  acertaining  the  length  of  measures  after 
Basel's  mode.  The  mierometei's  are  ]>la(?ed  on  a 
Ktroug  mahogany  beam ;  and  the  slide,  which  carries 
the  two  measures  to  be  compared,  is  so  arranged 


that  it  moves  them  exactly  behind  one  another  in 
the  micrometer  line,  and  there  retains  them. 

Com'pasa.  1 .  A  circumscribing  instrument,  or 
one  for  describing  arcs  or  measurer  s  lines. 

2.  An  instrument  for  determining  horizontal  direc- 
tion by  reference  to  a  i>oiscd  magnetized  needle. 
See  — 


Am  plitude-compass. 

Azinmth-compass. 

Beam -com  pass. 

Bisecting-dividers. 

Bow-compass. 

Bow-pen. 

Bow-pencil. 

Bullet-compass. 

Calipers. 

Circumferentor. 

Circumventor. 

Club-compass. 

Compass-board. 

Com  pass- brick. 

Compass-card. 

Compass-joint. 

Com  pass-needle. 

Com  pass- plane. 

Compass-roof. 

Compass-saw. 

Com  pass- timber. 

Com  pass- window. 

Cone-comimss. 

Cutting-comjMSs. 


Fluid-com{)ass. 
Hair-dividers. 
Hanging-comnass. 
Lengthening-bar. 
Magnetometer. 
Mariner's  comimss. 
Millwright's  com]mss. 
Musical  compass. 
Napier's  compass. 
Oval  compass. 
PencU-comiiass. 
Pillar-compass. 
Plain  compass. 
Planchet. 

Proportional  compass. 
Quadrant-compass. 
Rack-compass. 
Scribiu^-compass. 
Self-i-egistering  compass. 
Sui-veyor's  compass. 
Tell-tale  compa!ss. 
Tmnsit. 


Commode. 


Ti-iangular  compass. 
„         ^  Tube-compass. 

Diamond-cutter'scomjmss. Universal  compass. 
Dipping-needle.  Variation  compass. 

Dividers.  Volute  compass. 

Double  compass.  Whole-and-half  com])ass. 

Dmwing-compass.  Wing-compass. 

Coxn'pasB-bar.  A  fixed  iron  ring  in  the  silver - 
from-latd-exlracting  furnace^  which  supports  the 
test  or  cupcl-hcarth  in  place  in  the  reverberator}', 
where  the  process  is  earned  on.     See  Silvek-from- 

LEAD-KXTUAOTINO    FUIINACE. 

Com^paaa-board.  The  hole-board  of  the  loom 
for  fancy  weaving.  It  is  an  upright  board  of  the 
loom  through  which  pass  the  neck-twines. 

Com^paaa-brick.  A  brick  with  a  curved  face, 
suitable  for  wells  and  other  circular  work. 

Coxn'paas-card.  The  card  of  a  mariner's  com- 
pass on  whi<!h  the  i)oints  ai-e  drawn.  It  is  usually 
attached  to  the  needle,  and  is  read  with  reference  to 
a  mark  which  represents  the  ship's  head. 

Com'paaa-es.  A  two-legged  instrument  fdr 
measuring  distances,  or  for  describing  arcs  or  circles. 

The  compa.ss  was  a  common  im-         „.    .^^ 
plement  among  the  carpentei-s  and  ^' 

masons  of  ancient  times.     The  non- 


sense al)out  its  invention   by  Per-    I    A**^ 
dix,  the  nephew  of  Dtedalus,  and    '  jUA 
the  consequent   hurling  from  the    ul^ 


?quent 
temple  of  Athena  by  his  envious 
uncle,  is  rather  absurd,  considering 
the  condition  of  austnil  and  orient- 
al architecture  for  several  thousand 
yeare  then  j>ast.  Nejwticide  was 
common  enough,  however. 

The  cut  is  from  a  Roman  tomb, 
and  shows  the  conqmss,  calijwrs, 
plumb,    rule,    s(iuare,    mallet   and   chisel. 

That  the  compass  was  known  to  the  Egyptians 
cannot  be  doubted.  It  cannot  l)e  neces.sary  to  cite 
particular  instances  of  its  evident  use  in  architectun* 
and  <li-awing.  The  tombs  of  Beni  Hassan,  about 
1706  B.  c,  and  Thebe-s,  about  1500  b.  c,  are  fiill 
of  illustrations,  lK)th  iu  their  own  construction  and 


Roman  TooU. 
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thiar  mural  oruaiiH>ntA,  of  the  uses  of  the  cotnTtass. 
While  the  dates  of  the  Egyptian  monuments  nave 
not  heen  ascertained  boyond  2100  B.  c,  or  therea- 
l>outs  all  will  admit  that  the  monuments  of  Osy- 
nirindyas  were  made  by  a  nation  that  had  been  in 
I>ro(.'(»8s  of  development  for  many  centuries.  So  the 
conii»ass  was  in  u^*  in  I*40'{>t  many  hundre<l  years 
before  (.Vcro|>s  and  his  brother  Ep^yptiuus  left  their 
native  country  and  gave  the  first  taste  of  arts  to 
ancient  Attica, 

Several  comuasscs  were  discovered  at  Hercula- 
neuu)  (overwhelmed,  A.  n.  79),  and  among  the  num- 
ber was  a  jwir  of  reducing-comi>Hsses.  See  Bow- 
PRN  ;  DiviDKRH  ;  also  list  under  Comi'AAS. 

Com'paas-joint  A  form  of  joint  usual  in  com- 
imsses  in  which  one  leg  hns  a  circular  disk  or  two, 
clam})ed  between  other  disks  belonging  to  the  fel- 
low leg. 

Coxn'pass-nee'dle.  The  polarized  bar  which  is 
suspended  so  as  to  assume  a  direction  resulting  from 
the  earth's  magnetism.  There  are  several  ways  of 
suspending  the  needle.     See  Mauineu'b  Compass  ; 

DlF-COMPAKS  ;    MAONETnMKTKU. 

Com'paBS  of  the  Fig'ure  8.    A  double  cali- 
|)<*rs,  measuring  with  one  (mir  of  branches  and  giving 
the  measure  with  the  other.    See  Calipkiis. 
Com'pass-plane.    A  plane  with  a  curve<l  face, 

used  to  work  on  concave  sur- 
faces. The  illusti-ation  shows 
several  fonns,  and  also  some 
hollows  and  rounds  also  com- 
pass-sha])ed.  An  ordinary 
smoothing- plane  is  also 
bhown,  whose  sole  is  non-cx)n- 
formable  to  the  surface  under 
treatment. 

Com'paas-rooC    A  bent 
rafter  or  curb  roof. 

Com'paas-saw.  A  saw 
with  a  narrow  blade,  adapted 
to  run  in  a  circle  of  moderate  radius.  Hy  a  rotation 
of  the  hand  it  is  constantly  swerviMl,  and  its  A'cr/*  al- 
lows it  some  play,  so  that  it  cuts  in  a  curve.  It  is 
usually  thick  enough  on  the  cutting-edge  to  run 
without  any  set.  The  blade  is  an  inch  wi«le  next  to 
the  handle,  tapers  to  one  quarter  inch  at  the  point, 

Fig.  1402. 


Fl?.  ItOl. 


Cdmpass-  Pianet. 


*" «■■—»»-.—  .■.      ^^-,  ,  .^  L  _|.|■»v■»l->l-^nll^«v^.nJ^J^ 


Compftss-Saw 

and  has  five  teeth  to  the  inch.  Otherwise  known  as 
a  Fu»n-sAW  ;  I^ick-maw  ;  Key-hole  Saw. 

Com'paBS-tiin'ber.  Naturally  crotkni,  curved, 
or  anrhed  timlK*r  for  shiiw'  frames,  to  secure  deck- 
bcams  to  the  fnimes,  etc. 

Com'pasa-iKrin'do'w^.  {Carpentry.)  A  circular, 
bay,  or  oriel  wiutiow. 

Com'pen-«a'tion  BaVanoe.  A  balance-wheel 
for  a  watch  or  chronometer,  .so  constnictwl  as  to 
make  isochronal  Ix^ats,  notwithstanding  changes  of 
tem|>erature. 

It  was  invented  bv  Harrison,  of  Foulby,  England, 
who  devottnl  himseff  for  a  long  series  of  yeai-s  — 
1728-17C1  —  to  the  dis<*overy  of  a  nio<le  of  overcom- 
ing the  change  of  rate  due  to  the  ex^iansion  and 
contraction  of  the  balance. 

The  (VHijtrnsit/ion  ftendulum  requin'S  but  one  ad- 
justment, to  maintain  the  center  of  gravity  at  an 
equal  distance  at  all  times,  from  the  axis  of  oscilla- 
tion. Thi*  ctnn}Knsntion  hulanet  is  subject  to  two 
variations,  —  one  owing  to  the  ex[Hinsi<»n  and  con- 
traction, by  variations  of  heat,  of  the  balancre  itself, 
trauHiDg  it  to  go  slower  or  faster  as  the  case  may  be  ; 


the  other  owing  to  the  expaniioii  and  contnctlaa  of 
the  bttldiux  spring,  which  in  rpii(l«i«<l  hmmv  ri|^  \k 
coKl  and  less  rigid  when  expanded  bj  hmt,  tbainnt 
ing  a  variable  effect  under  TariatioDt  of  teinpmtm. 

llarrison  was  the  inventor  of  the  ^tiduwik  eon* 
|>enMation  pendulum  for  clocks,  which  dmndii  for 
its  action  u|>on  the  unei{ual  expaniion  and  coatnr> 
tion  of  diffen>nt  metals  by  given  degrm  of  hnt 
In  the  S4>arch  of  a  noode  of  giving  an  even  ntc  to 
the  balance-wheel  of  a  watch,  he  first  applied  bit 
combined  steel  and  brass  to  the  cnrb  of  tne  ivfcaU- 
tor,  so  that  the  spring  became  lengthened  or 
shortened  in  a  degree  snfficient  to  comnensate  for 
its  own  change  of  tension,  and  alto  for  tne  chaB|Enl 
diametiT  of  the  balance. 

The  curb  of  the  regulator  haa  two  pins  which  em- 
brace the  hair -Sirring  or  recoil -spring  of  the  haUnce, 
and  determine  the  length  of  the  spring  inTolvmi  in 
the  action.  When  a  longer  jiortion  is  allowed  to 
play,  the  beat  is  slower,  and  converMlr. 

the  English  government  in  1714  oAeml  a  mranl 
of  £20,000  for  the  discovery  of  a  correct  inoile  of 
ascertaining  the  longitude  at  nea.  Harri>on  made 
four  time-pieces  within  the  years  aliove  rite<l,  and 
in  1764  and  following  vears  received  £24,000  for 
his  improvements.  (See  Ciironomrtrk.)  Theapetial 
ix)int  of  novelty  was  the  coni]iensation  halaDcr, 
which  was  constructed  to  run  at  an  ennal  rate  under 
changes  of  tem])erature..  It  is  formed  of  two  metaU, 
in  the  following  manner  :  —  (For  illustration,  ice 

ClIUONOMKTER.) 

A  ring  of  steel  is  made  with  a  bar  across  the 
middle  ;  outside  this  ring  b  a  ring  of  hrasii,  firmly 
brazed  to  it ;  lH)th  rings  arc  cut  through  at  pointi 
diagonally  o])posite  eai*h  other  on  opposite  aiuea  of 
the  cross-bar,  and  a  few  screws  with  heavy  heads 
are  set  in  various  placet  near  the  end  of  taich  portico 
of  the  cut  ring ;  consequently,  as  the  elaBtii!itT  of 
the  chnmometer  spring  is  diminished,  and  theuze 
of  the  balance  iiaAf  is  increased,  hy  an  increaM*  of 
temperature,  the  outer  brass  ring  of  the  balance  i>i 
ex])anded  more  than  the  inner,  tteel  one,  bending 
the  ends  of  the  two  combined  ringa,  with  their  at- 
tached screws,  inward,  toward  the  center  of  gravity 
of  the  balance,  and  causing  it  to  make  an  eqnal  nom- 
btT  of  pulsations  with  a  lesaer  force ;  tne  object 
being  to  so  compensate  the  decreased  force  of  the 
spring  by  the  decreased  inertia  of  tlie  balance,  that 
tne  numbi*rof  its  vibrations  shall  be  equal  under  all 
variations  of  temjierature  ;  the  balance  compentatiag 
for  its  own  contraction  and  expansion,  and  foria- 
equalities  in  the  effectiveness  of  the  baUnoe-spring: 
The  peripheral  contraction  or  expandon  under  in- 
crement or  decrement  of  temperature,  reapectivelj, 
is  due  to  the  unequal  expansion  or  contnictiOB  of 
tint  metals,  sU>el  and  brass,  under  clianget  of  tem- 
perature ;  the  same  differential  expansion  or  con- 
traction that  would  cause  them,  if  brazeil  togethfr 
so  iLs  to  be  straight  at  a  given  temperature,  to  bend 
in  one  direction  or  the  other  when  expoaed  to  an  at- 
mosithere  alx>ve  or  below  that  temperature. 

Tne  ]>roper  adjustment  of  the  acrewt  it  a  natter 
of  gnsit  im|>ortance,  reijuiring  much  nieety  ;  it  be- 
ing necessary  to  make  repeated  trialt  at  difleicnt 
t(>inperatures,  and  can  therefore  only  be  doae  in 
winter  or  by  means  of  freezing  mixtures  ;  thw  m- 
dering  this  compnsation  a  tedious  as  well  a*  expen- 
sive o]K.Yration.  The  ultimate  tetts  and  nihig  ait 
usually  i)«*rfonne<l  at  government  nhtfrrttoriM. 

Compan-na'tionPend'a^limL  Apendalaniit 
arrange<l  as  to  preser\'e  the  center  of  graTity  «f  titt 
bf^b  at  a  constant  distance  from  the  axis  oif  m 
sion,  notwitlistanding  changes  of  temptnitnra. 

Ttic  principal  compensating  pendali 
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I'-mlrul  itHniMuuil  I'liginfv,  the  vylindcn  nral  not 
w  imr,  Biul  tlir  [liituiia  urnl  nut  —  oruimlly  (li> ' 
nut  —  w«tf  tlitir  ■iniki-ii  t<i){i'tliKr ;  tlieirilintini'tiiv  ! 
fiiturr  Ixian  that  tin'  ulniin  {nN-Mi  fruni  oup  ryliO' 
tier  tu  ■  m:r[ili>i'lr  wliii-h  niay  Iv  ax  lurK^  >•  I'un- 
rpDiruI,  ■ml  that  rnmi  tliis  tliv  Ltr)(i-  (yliiHlcr  takii 
itH  Ktniu.  Tu  tliii  <-1hvi  Ih'Iuux  nuiny  i-uinlFiuing 
luiiil  rii]ciiii'».  TumiHhi'il  with  BUiiliary  liif(b-iiniiiiurr 
cyliiiili'm,  anil  tint  c<>iu]iiiUnil  liiarinr  ruximii  with 


nilh  ■  itrokc  of  >  iMt ;  it  U«M  IM 

uiuJeuMnB  ■iT-[>un)iiai'P  which  wwk  altMMfe^i 
one  uD  Mi:h  Hide  of  the  beam  oMtar,  iMI^mIm  Bi 
uir  iutn  the  (xDter  feaenoir  JV  A',  boa  wwcfc  k 
liaiuMii  into  the  niahi  [M|ieJf.  ThaboaHbeiaMelil 
at  iLc  uthrr  end  to  ■  cnnk  utd  ly-whnl  #*,  far  tW 
uunxMe  ur  iiiuiluins  the  motioa. 

Tlie  air.|.uniiM  /'  />  u«  21  Inebs  Ih  "'T  — . 
withiHtnikeuf  ISincbm;  they  are  plaotl  tetMlid, 
with  thr  |>iiiton-nxla  [aMing  out  belmr,  vIIh*  lb 
■tuHiUK-biuuH  are  not  expoanl  to  the  prcaaan  of  Ik 


niilati 


ir  for  iM 


r  j«ir|K» 


2.    A  iiuu'liiiii-  f.ii'  rr-)iniiMnK  ivtlun  lulea. 

Com-piaHad'-Blr  Bn'gliM.  One  driviii  l>y 
the  ehutic  Simr  i>r  coluiimiard  air.  iLncoiiHlnivtiiin 
in  uaually  like  that  or  a  xli-ain-rnftiiie,  the  fon-e  of 
the  exiianJiuK  air  being  exerted  HgaUiHt  ■  \iuU>n  in 

An  air-eomjiivaHiuK  machine  for  tbi'  nrrrice  of 
Bucb  au  engiiiu  wiu  built,  pn^viuuily  to  ISSlI,  by 


FlI.lWi; 


anjmiiaed  air,  ani)  an  vuriced  wilb  OMB-ha4k 
sliding  iu  vertical  gnidet  bj  mtiani  of  ade  n4*  btm 
the  beam.  The  air-imrapa  are  flttod  with  hd- 
ralvn,  of  whiirh  there  are  tbrre  teta  ta  each  l»h 
>'acli  K't  cuiuiUliiu  of  44  br>H  balli^  1  inclt*  la 
dianii^tvr,  arranipilin  three  uoDccntric  rino.  TW 
ballii  ore  routiiii'd  by  H-jiaTBte  'Vf  to  •  Uft  of  1 
iiii-h.  A  Htratuui  of  water  MiMrtM  hj  ft  {"tap  w 
rovers  the  |>Uluu  valrea,  aud  the  delivny  ud  UM 
Talvea,  througb  whii-b  all  the  air  hai  to  pa^  TW 
watiT  Bowi  frvtn  the  i-eutral  rvanroir  throa^  Ik 
■niall  jiipea  0  0  Into  each  rf 
thr  air-paui}*  doriag  iW 
[■riiida  td  Ibrir  iluwaaMJ 
■Irokea.  The  wrplM  water  fi 
iliiKbai]te<l  at  ^A  wimmt 
Htroke  thraaf(fa  tha  iAnfj 
valre*,  kBe|iUig  th^  IM 
■red  with  water. 


Anlalrr 


CalUeiT.  I 


>m|itiwe*  air  to  •  pnMsnrf 
am  U  ta  60  [iiiaafc  k  At 
w)uarr  inch,  and  llw  rir.h 
conveyed  bjr  metallk  tahM  1* 
tliF  bottom  of  tha  ^om,  mI 
1iy  a  i-aonlrhom:  tafa*  la  Ih* 
engine.  It  nndemrta  1  W 
<:>^'t>  ■ihI  150  lect  k^  fa  • 

llw    of  the   HMBt    Cta^ 

Tunnel  air-nnniiirwiK  b- 
rented  and  roMtnctid  If 
Hammeillmr,  aad   placad  A 


Kjnd.>1|ih,  Klt.it,  k  Co.,  of  tiliuKow.  .Siyitland.  for 
tJuvan  lollirrv.  ii-«r  thai  .ilv.  and  wi«  d««rilK-.l  in 
111..  |>n>iT.-.iiii«H  i.f  th.-  liMliliilion  of  MiKhauiLvd 
KiiKLii.'fn  Hi  <Ibv''>w-  It  wa:t  uH'.l  Iu  .'imilenUe  air 
Iu  wiirk  an  onlinarv  hiKb-hniMin'  enifiue  at  the 
luwer  Hhaft  i>f  Ih.'  mine.  It  wi»  held  by  th.*a'  who 
w.'re  fuidliar  wifh  Ihi-  iiin.ttnii'ti'Hi  and  workint;  nf 
the  enein''s  tiiat  a  IWin-  i-alnal.le  elf.n'l  w.hiM  have 
mnlie.1  fioni  wurkini;  the  air  exiatnuvi-lv,  i-nltiux 
..If  at  line  thinl  atnik.-  an.l  e!i|uudiit|C  .town  to  the 
atiu'.'fbertr  |iivHMire.  A  valnnlih'  reiilnn-ih'v<'lu|nl 
ill  thi>  .'Minri'tioii  w.ui  the  luw  t.tn)«'iiitun-  nf  Ilu> 
■■>i-ii|iiu){  and  <'X)Hindini;  air.  wliMh  wiia  v.ry  sahi- 

to  mi'  P.  Tlie  a|>]ianitnK  bail  )■■.'■■  in  u-m'  aix  y-ttn 
■rithout  re<|iiirini(  any  r<'|wit  b  'vuinl  the  n'lilaivnirnt 
of  Slime  of  the  valve.i-aicra. 

The  air-main  wasuf  theanii.ir  thewiiikiiif;  lyl- 
ilnlrr.  and  (he  ililfrn-iio-  in  {imwuri-  iil  the  Ikii  ru- 
Kini'-i  WX1  only  uni-  pi>imd  iii  fuvur  of  thi-  U|i)ii'r  one. 

Kilt-  14iW  is  II  veriiial  liei'tinii  <>f  Ih-  <'<ini|in-3sinx 
eu)^ni-,  in  whiuh  thr  strani.uyliiidi'r  C  U  15  iuchcH 


tnni  on  thr  ] 
Th«  dracriiitina  U  con.lnuinl  froa  the 
V.  \.  V.  Ilamard,  L'nitrd  Htatca  Ua 
the  I'aria  Kx|iii«itioD- 

The  eonijiiniMnii  uprnte  bj  apj 
fuKe  of  a  Ui)[r  I'ulumii  of  Water  di>Li. 
elineil  tuW  A,  tu  drive  a  body  of  •» 
reo-iver  fi,  within  wbieh  thera  ta 


diaalie  hi'a.l.    Kai-b  ix    , 
ed  iiiphuii,  liavinfi  the  bras  am  ^  « 
alnirt  arm  C  vertii'*!.     The  pnpnct- 
Ibe  purfawr  of  reipila         ht  at 
rest  lif  Ihr  ooiitaiDrd  -_       n 

Thr  .hurt  anu  C  of  the  •«  ■■ 

which  ia  inttnlurrd  the  ■»  lO  bt  ' 
itH  apiier  extremity  it  coaamakaU 

ia  ke|>t  1-luaed  by  the  p(M         dl 
eeiver.  HoloiiKuthcpr  1 

when  the  air  brneath  . 
aaine  trnaiun  aa  that 
valve  oiiena  auJ  the  n«~  »a 
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COMPRESSED-AIR  ENGINE. 


Tlie  oompression-chamber  C  receives  its  successive 
ehftiges  of  air  from  the  atmosphere  by  valves  F 
opening  inward.  It  is  freed  from  water  after  each 
polaation  or  act  of  compression,  by  means  of  another 
vmlTe  O,  which  opens  at  a  level  somewhat  above  the 
bend  of  the  siphon,  so  that  the  bend  itself  and  the 
kmff  arm  remain  always  full  of  water,  the  overflow 
ftt  F  being  discharged  through  the  canal  H. 

The  action  of  the  machine  is  as  follows  :  —  The 
air-chamber  C  being  full  of  air  at  the  ordinary 
density  of  the  atmosphere,  the  great  valve  D  in  the 
inclined  pipe  A  is  opened,  and  the  water  rushes 
through  the  short  bend  into  the  chamber  C,  com- 
pressing  the  air  before  it,  and  finally  driving  it 
throngh  pipe  «S^  into  the  receiver  B,  The  water  ttien 
comes  to  rest,  the  supply  valve  D  closes,  the  dis- 
duurge  valve  O  opens,  the  water  escapes  at  JT*,  and 
ft  new  charge  of  air  enters  at  F, 

L  is  the  motive  lever  of  the  feed-valve,  M  the 
motive  lever  of  the  dischaigiiig-valve.  P  is  the 
gearing  by  which  the  proper  correspondence  of 
motion  between  the  respective  valves  is  secured.  R 
is  the  engine  which  operates  the  gearing  P,  and  in- 
termediately the  valves  D  O. 

The  difference  of  level  between  the  head  of  the 
driving  column  of  water  and  the  point  of  discharge 
is  85.25  feet.  The  diameter  of  the  tube  is  23.56 
inches,  and  the  liight  of  the  air-chamber,  measured 
from  the  level  of  discharge  at  Iwttom  to  the  valve 
onening  into  the  recipient  at  top,  is  47.12  inches. 
TlufiBe   measurements  would  give  for  the  total  ca- 

rity  of  the  air-chamber  39.9  cubic  feet ;  and  this 
the  maximum  charge  which  the  machine  is 
capable  of  compressing  at  a  single  imi>u1se.  The 
charge  actually  compressed,  however,  is  less  than 
this,  and  is  determined  by  the  condition  that  the 
resistance  which  it  opposes  to  the  diiving  foi'ce, 
during  its  compression  and  subset |uent  passage  into 
the  recipient,  snail  exhaust  this  force  exactly,  with- 
out excess  or  deficiency.  In  case  the  resistance  is 
in  excess,  a  portion  of  the  air  will  fail  to  pass  into 
the  receiver  and  so  be  lost.  In  case  it  is  in  defi- 
ciency, a  portion  of  the  motive-power  will  be  use- 
lessly expended,  and,  moreover,  the  column  of  water 
will  strike  the  top  of  the  air-chamber  with  violence, 
and  may  damage  the  machine.  The  practical  ad- 
justment of  the  bulk  of  the  charge  to  the  power  of 
the  engine  is  attained  by  a  tentative  i>i-ocess,  a  series 
of  small  valves  /  being  adapted  to  the  side  of  the 
air-chamber  in  a  vertical  row,  through  which  the 
air  can  escape,  but  which  the  air  by  its  inertia  closes 
successively  as  it  rises.  If,  in  a  series  of  experi- 
ments, these  valves  be  secured  one  after  another, 
beginning  at  the  top,  the  charge  of  air  will  be 
gradually  increased,  until  at  length  it  is  found  to 
have  the  volume  renuired. 

There  were  at  Bardonneche  ten  of  theses  compressors 
constantly  at  work,  each  one  making  three  impulses 
per  minute,  or  4,320  per  day.  If  the  charge  at  each 
impulse  were  equal  to  the  capacity  of  the  air-cham- 
ber, the  total  volume  of  air  compressed  daily  would 
be  1,723,204  cubic  feet.  It  api>ears  that  the  volume 
actually  compressed  amounted  to  only  826,020  cubic 
feet,  so  that  the  charge  in  the  compressor  was  but 
about  19  cubic  feet  at  each  impulse. 

The  power  of  such  a  comiiression  machine  is  equiv- 
alent to  that  which  would  he  generated  by  the 
descent  of  a  vertical  column  of  water  85.25  feet  in 
length  and  23.56  inches  in  diameter  through  a 
space  of  47.12  inches  three  times  per  minute  through 
tne  day.  The  calculation  shows  that  this  would  a 
little  exceed  IS-horse  power.  The  whole  ten  of 
the  compressors  furnished,  accordingly,  180-horse 
jjower. 


The  power  employed  is  actually  capable  of  com- 
pressing 1,195,258  cubic  feet  daily,  to  a  bulk  under 
the  pressure  of  six  atmospheres  of  305,350  cubic 
feet,  becoming  by  subsequent  contraction  201,210 
cubic  feet.  But  the  amount  actually  compressed  was 
only  826,020  cubic  feet  daily,  giving  ultimately 
137,670  cubic  feet  of  compressed  air  at  the  normal 
temperature.  This  represtmts  a  compressing  force 
of  only  125- horse  jiower,  being  less  by  55  tlutn  the 
theoretic  force  of  the  compressors. 

The  137,670  cubic  feet  at  the  pressure  of  six  at- 
mospheres are  capable  of  producing  an  amount  of 
work  hardly  equivalent  to  76-horse  power.  There 
was  therefore  a  loss  at  Bardonneche,  from  causes 
known  and  unknown,  eaual  to  seven  twelfths  of  the 
hydraulic  force  employea. 

The  same  hydraulic  power,  or  an  equivalent  steam 
]X)wer,  would  probably  be  applied  more  effectually 
m  compressing  air  by  means  of  pumps,  than  in  the 
method  above  described.  This  the  engineers  them- 
selves appear  to  have  tacitly  admitted,  by  intro- 
ducing pumps  at  the  northern  entrance  of  the 
tunnel. 

The  success  of  the  Mont  Cenis  tunnel  and  the 
progress  of  the  Hoosac  have  settletl  the  question  of 
the  availability  and  e<!onomy  of  the  system  of  trans- 
mission of  compressed  air  by  pities.  The  cooling 
and  ventilation,  as  has  been  already  remarked,  are 
important  auxiliaries.  The  Hoosac  Mountain  is 
being  daily  pierced  at  either  end  about  five  feet,  by 
means  of  rock  driUs,  using  compressed  air  as  a  pio- 
tor.  The  jiractice  at  Mont  Cenis  carried  air  at  50, 
60,  and  70  pounds  to  the  square  inch  4  miles  in 
pipes  of  8  and  10  inches  diameter,  and  at  Hoosac 
tunnel,  Massachusetts,  air  was  carried  at  60  and  65 
pounds  to  the  scjuare  inch  1 J  miles  with  little  or 
no  lo.ss.  There  are  other  instances  of  long  con- 
ducts, in  pines  from  1  inch  to  8,  9,  and  10  mches. 
Near  Mauch  Chunk,  Pennsylvania,  a  railroad  tun- 
nel is  being  driven,  or  has  been  completed,  under 
a  mountain  by  the  same  agency. 

The  piers  for  Roebling's  East  River  Bridge,  and 
those  for  Eads's  Illinois  and  St.  Louis,  are  sunk 
by  the  aid  of  compressed  air  conveyed  in  tubes. 

Locomotives  have  been  driven  by  means  of  air 
compressed  into  reservoirs,  and  ai-e  briefly  referred 
to  in  the  article  on  Aiu-engine.  One  of  these  was 
invented  by  Bompas  (English  patent,  1828).  On 
the  frame  of  the  locomotive  were  two  tanks  which 
were  chaiged  with  compi'essed  air  by  stationary  en- 
gines at  the  de]K>ts  and  way- stations.  The  air  oper- 
ation was  substantially  similar  to  that  of  a  st^un- 
engine,  the  air  being  admitted  from  alternate  reser* 
voirs  to  the  side^  of  the  pistons  with  which  the  said 
reservoirs  resiwctively  communicate.  The  piston- 
rod  is  connected  in  the  usual  manner  with  the  crank 
and  driving-shaft.  An  engine,  similar  in  most  ma- 
terial respects  to  the  above,  was  made  by  Baron  von 
Rathlen,  in  1848,  and  was  driven  by  its  air  motor 
from  Putney  to  Wandsworth  (England),  at  the  rate 
of  ten  or  twelve  miles  i>er  hour. 

Parsey,  in  1847,  invented  an  engine  of  this  char- 
acter in  which  a  large  reservoir  A  was  secured  to  a 
frame  mounted  on  wheels.  In  this  reservoir  the  air 
was  compressed  to  as  great  an  extent  as  was  com|)at- 
ible  with  safety,  and  was  emitted  ^idually  into  the 
chaml)er  B,  where  it  expanded  to  its  working  press- 
ure. This  emission  is  I'egulated  automatictuly  by  a 
])lunger  in  a  tube  jiassing  through  the  roof  of  the 
cliaml>er  B.  AIk)vc  the  plunger  is  a  spring  which 
yields  to  the  normal  or  working  pressure  of  the  air 
in  the  fihambt»r  B ;  but  when,  owing  to  the  iiithdraw- 
al  of  air  to  the  working  cylinder,  the  pressure  in  the 
I  chamber  is  relaxed,  the  spring  depresses  the  plunger 
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C0NCE5TEAT0R. 

b.  A  dcTicc  for  coMpw^rii^  h  pa-eu. 
riige  to  in  ilide  or  plktronn  during  ircol; 
the  Mnuge  U  ■gun  art  (ice  Ibr  numiag 


PBrvi/'i  Compreutd-Air  Bitfine- 

and  the  ronnections  of  the  latter  tum  ■  faucet- 
valve  in  the  pipe  C,  and  allow  the  jnssage  of  aii 
from  the  re>ervoir  A  tu  the  chamber  B,  to  restore 
the  vorkinft  pmwure  in  titc  latter.  The  colunr«ued 
air  puueaby  the  jiipe  />  to  the  cylinder  E,  where  it 
acts  ill  thi'  mainiEr  imual  with  the  doutile-ueting 
Htrun-eiifiiiie,  niid  exhuuslx  into  the  atmiMjihere. 
J^  is  the  Kii|>[ily  ii|H'rtiirG  thrauf{li  which  the  reser- 
voir is  elinraeit,  and  O  the  narety-valve.  The  piston- 
rod,  crowi-head,  and  pitmnn  connect  ill  the  usoal 
way  with  the  crank  and  driving-shafE. 

The  jiroject  liHS  lately  bei-n  rerivBil  for  irn|)elltng 
street-cani. 

Under  "Air  as  a  Means  of  Transiiitting  Power," 
has  been  noticiil  the  attempt  of  Ur.  I*aj>in  of  Bloin 
to  run  a  punii>ing-cn(pne  by  eompn-Ased  air  con- 
ducted by  [riiirs  from  s  eonileiisiriK  engine  sitiiatcd 
at  the  dutanee  of  a  mile  and  driven  liy  a  fall  of 
water.  For  some  reaMon,  friction  and  leakage 
prohablj,  the  doctor  failed. 

For  the  a|>|ili['Mtiun  of  comiiressed  air  as  a  water 
elevator,  nee  "  Air  aa  Water  ^levator,  (.'omjiressed." 

In  the  city  of  Sew  York,  in  1858  or  1859,  Cap. 
tain  Erii'iMoii  arrunged  a  power  to  mn  Bewing*lna- 
chines  for  »  clothing  firm  in  that  city.  A  caloric 
engine  in  the  cellar  compressiil  the  air  ;  it  was  i-ar- 
rieil  to  the  upjKT  nton  in  pi[iva,  and  there  ntoved 
tittle  engini's,  which.  III  tuni,  operated  Miwing-ma- 
chiiK's  to  the  nnmlHT  of  some  eighty.  The  act  of 
compreiuing  air  thniws  olf  its  lieat,  and  then  when 
it  ii  again  exhausted,  it  tabes  up  that  heat  *g*ili 
fnim  the  surrounding  atillOHphen^  doing  two  things, 
I'onili'nsing  and  pni'ipilating  the  vitiated  iiir,  and 
furnishing  one  of  the  ln-st  jiosnihle  means  of  ven- 
tilation.    These  tnauhini'K  worked   suecesafully  for 

H.  H.  Day  now  proposes  (o  transfer  the  power  of 
the  NiiiKara 'Falls  (o  Ihitfulo,  minus  certain  adcnitted 
lossi's  in  workinj;,  which  woulil  leave  a  handsome 
surplus.     Also  the  Iiiwit  falls  at  Rochester,  N.  \'., 


to  that  citv. 
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_  nachineforniak. 

iU|I  ciimi^-SKi'd  liutletx. 

Com-prea'Blon-cut^lDg.  A  mode  of  casting 
bronzes.  v\x:.,  in  niuhls  of  ] utters'  clay  iiiidiT  a  press- 
tin-  whieh  causes  the  tiH-tal  to  How  into  the  delicate 
tracery-  h-fl  by  the  iwltem.  Tlie  Wfirk  apjiiuachea 
lli>arlv  the  work  of  thi'  graver  and  chisel.      It  is  es- 

K'iaily  nsi-d  in  ca.sting  lionM-.l.uilders'   hardware, 
li'n  and  niimlHTS  for  liouses,  KtanijM,  etc. 
Com-praa'alott-COCk.  I)ne<-<>iiliiininganindia- 
nihlier  tubi-  wbii'h  iH  collajisiNl  by  the  pressure  of 
the  i-nd  of  a  s<Ti'w-plug  tume.i  liy  the  kc-y. 

Com-prasa'or.  1,  {Siirgim},)  An  iuHtrunient  to 
iimi]ii'<-ss  the  femoral  artery  ;  a  Biilulitutc  fur  a  tour- 

2.  {S'n«linl1^  a.  A  leviT  unn  to  pri'ss  on  the 
chain-cable  and  ki-ep  it  from  veering  away  ton  fast. 


in  order  to  mske  out 

ring  r  and  the  bue- 

[liece  beneath  it  are  glued,  and,  while  not  abatmct- 
ing  the  light,  form  sarfiiees  between  which  the  ob- 
ject is  flattened,  or  merely  held,  A  contpRuorian. 
Comjiressoni  for  the  microacope  are  of  viriou 
kinds  ;  as,  lerce,  rcnnible  cell,  parullel  plait,  Wn- 


.    E.MIOBI    All- 

Ccrn'rada  batter-y.    One  of  m  pair  of  Joiiil 


slat  rests  upon  a  spring,  and  the  grain  eieapeathrog^ 
the  inlervenina  spei**. 

Con'oava  Biick.  Abrickusedintamii^aichM 
or  turves.     A  iijin/io*!- brick. 

Con'0«v«  Plan*.    A  compaxa-plane  for  anwitk- 

Con-0«'TO-oatl'T«x  Hie;    A  file  with  mrni 

faces,  n-HlH-e lively  concave  and  convex,  made  hj 
cutting  a  Hat  tile  and  then  liending  it  into  ahapr  be- 
tween dies.  The  mode  is  the  invention  of  Sir  Johi 
Itoliison,  President  of  the  Si-ottish  Society  of  Ailk 
and  is  ileeiinied  to  enable  the  convex  side  to  be  ent 
liki-  a  flat  file  hy  a  eliise]  which  rMchen  acroM  tk 
edge,  instead  of  by  cutting  numerous  courKS,  wUA 
usnnlly  cover  the  convei  surfaem  of  flW, 

Con-ca'vo-coii'Tex  Lena.  A  ten*  wixm  lUm 
are  resjieclively  concave  and  convex,  the  latter  fiwr 
luvviiiga  curve  of  the  greater  radiita,  m  thuthelH* 
is  thicker  at  the  margin  than  elwwhen. 

It  ililTcrs  from  a  ineiiucui  in  that  the  eoncBTi  fttt 
of  the  latter  lias  the  larger  miliua,  and  the  wml^ 
is  nil  wigi'  nhere  (he  two  facea  ma  toaetber. 
I     CoD'oen-tra'tor.    An  appannu  lor  ths  iqa» 
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T^f*"    V. ».}.!•. r    \.x»     I    Ti-illff      //     t-i     li-.'i  I     tlii-      pul- 

i»f:*»-i    •■•■         •:      .<•!    '■   [     *»    'iti    wi.i'li    !lii     •■fr    1^ 

k  T*-!    ■)•''.    '-''■     *i«'' '  ''    '♦     -••    ?••.•'■•••    •!••   *••'**  •'! 
■f»  '••  »i  'I-'    fr--- ii«  r  .iTi  I  -Itp??.   "f  ■-:•    -n   tli»    «irr 

}m^\   .     ;«*-j|^>r    '*(••!    til'-   ••!•        .ili'l     I     i.i  r     /;     t->    I'lTi  •  t 

\\i^    :.■•  '.«rp:«   i-l  till-  %«ii.i  .  I"  !'i  M  •  A  'n  ;:'.\i-  titi- 

l^ffi      '  .».*   .    A  trip  »li«vl  All  1  •priii^'    !•<  ••!"  Mtr    tin* 


Coii-c«n'trio  Bn'gine.    mii«-  ri.iiii>-  Tor  tin-  lotn- 

r\  *  i.fc'iT.i    ■  »  lit>  Ii  Mt  •. 
Ck>n cer-tl'ua.     An  iiititriiiin-nt  with  .i  l« !!•>«« 

i:.l    !:••     i«'iU,  nil    til'-    pun- ip'«-   i-l    thi-    .i<    iti-hnn. 
I*   1*  .:r  i«|"-l  ^'\    l->tli  liii-l".  .Ill']  till-  ki  \  ^  all-  mi 

•  .1  Ii   it    III'     Ih.i'Ih.      All    II. 'trull. « lit    nt    *wiii:n-«, 
j-'»'r,  .ii.'l  ■-•III)'.*'-     iiiM-iiti'l  \'\   I'li-fi-wii  Wli'ul 
»r,.ii.. 

Con'cha.      ./  -hit 'fun  I    Tli»'  'nii..i\f,  rililf«« 

«  r  I  I  •   ••!    I  I  I  ii' 

Con-chom'e-ter.     .Vn  iu^trufiH-nt  fur  niij^nrinfc 
Con-clud'ing  Z4n«.     (.V-nf/i.  i/i      <r    A    ^ntiill 

till'      1. 1'     I.<    i     !••     till-     Ilil'l-lli-     nf     til*'     4t*-)>«     nf     nt'TII' 

i.il  ji  r^ 

'     A  !i'  •   It  I  l:'u'  thrnn;:h  tin-  iiml'lli-  nf  th«*  >!•  |i* 

•  •'  ,1  .1.1    ■'■  -»  !  I  t'lt  r 

Con-CreUl'.       \    iiii\*!ir*     of    iii>-l«-r.  «?iiii«>  rlnf*. 
It'i;;-.  »:!i^'I  "r  'r..ktii  «»r..i,«-,  with  I;!iit  .n-iw^itir 
It  I-  i.-t  !  Ill  t<-ir.>t  iriniio  ar.'l   in   f.liirii;  iii   U-t«ti-n 
III «*••!. I '.  f-«  iii«*«  if  w.i!]«       It  iIifFff^  finfii  piiii-  Ilia, 
ft  imI  i!i  li.i^  :ii«;  IiriH   {*.'**•  i>l  nf  •  i.i%  •.•  t>>riii  .t  l»>iiil 

|.tT    til*    ••ulii*         >••     I'l'.'     l\ii|.K    .     ISM'-N 

Tl."  .%i»  !■  lit*  ii»'i|  .-■  't!*  \ir\  l.iii:i]\  III  w.iji 
It'.iil'liii.:.  It  1^  uttii.il  \  riii'lt'  |i\  iliifiipiii;;  the  iii4- 
!•  ii.il- iv*' rl.t  tr- r.  J.  .1  1^'  Inr  tin-  |niiii>lii(iiin.  tlir 
fc:r.»Ti!.  -IT.  I.  l.:».-.  .Ill  I  wirtr  Umn  thr-mn  in.   :n 

pii.|i.  •  .,';k;.f!\  .  ..•  tl.i  'ii-irtfuU  .111  rti'M<>iir>-<l  llifii 
I  i.iir-'W.  inT'.  Mk\,\-  Ii  u.i*.  r  i<  i-'UP  •!,  aikI  ll.r  wlmli* 

•  i".M:i|-'l  ■.•.••!li'   !i-'l«  i-r  *r«t,  (4  wlpifii  1*  rf'|iiiiri|. 

Ilif   pr*-)"   ''l"l:«  nl     vIImI   .1:1  i     il'i.i    ATv   tlltiM-   Hlli'.iliir 

for  I'lrTii.iii;  fiixftiT  Tin  in  rt  ir  tMiiit*  4  l>>iiil  fnr 
til-  Ii:*''»  *'••.■.  nr.-.!:t'i'r  fc*  4  lujtnx  nf  Ii\.ir4t*-<1 
«llu.i!<      !  iJllt<- 

'I'li  •:-.  >i'\  Ai:.\\:.*\  !li>   t.'«l:n^»  v\*  nf  tlit-  S41  I  fn<|  nf 

tin-  .*»!!•.•  •  .lllil  \\  tl.*'  tlf|«„il,,,f  \],,.  \i!t,  ^'r**Mt 
|.|.»  k«    Wi  i^'liji.^*   tUiiiTy    t<  Ii*  *-».!,,    •■!   .\   ..,••,{. ...irr 

•  Siiii .  l-ifiii'-i  I'll!  nf  li\  ir.i:i!i-  !:rii'  }:ti<i:i-1  t>t  liu** 
},\  |«>-,»i>rf<il  iiiilU.  4Ti-l  iiiM«-|  wi!|i  H.|t,.i,  ,iri  -tii.k 
■iNtl  piti'l  Ml  till'  li.i:^««r.  Mli'i  pi' r«  •  •itt«Trii>  :it| 
tli'T'tt:!  1i.r>i-  l.;iilrtil  tl.>i  i*4ii  I  tni.*  i.f  {|ii«r 
I'l'"  k»  \t.i\'-  \m  .  ii  ii«iil  11!  I'ltr!  .-^.i;  1  al-iiH-,   .**•*  Ill  i-iN. 

Till  w.i'.U  i-f  tl.i*  f"itr«>«*  I'f  (  Mtii'i  Ki-lri^*ii,  III 
SiMMi.  ari    ••(   iiticriti-      Tl.«    ii.4rk*  nf  t!ii-   l>i«nU 

« 111-  il   r<  !:illii 'I    tl.'-    *■  Ihl   r!il  I    ri.4Tttr    11.    tl:rir    tnlf 

*!r:i.  tl' n  4ri-  t-^irxwl.':'  |-rft.  •»%  \i«il.i'  ,  ahiI  I*-* 
«i'i*-*  ^tti  1  .iii'i  ^'r.i\'!.  ^Iiir*  «rr  Iadti'  iiUAiititiir^ 
"I  r>t  iii-l  )«>A|4i  t  ttnii'-*  Ml  tilt-  W4ll%.  frnrii  4  U»  H 
Ml'  lit  «  111  ill  I'm  !'-r,  pr<»  ir*-  i  frwn  tlii-  ^i>utiil  ari»uii«l 
titriitv,  Yiliiri   ihi-t  4)BiUiii| 
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St-hnxleT's  cement  :   coal-axhi'v,   IDU ;   hydraulic  I 
cenii'iit,  16;  I'urtlHiitl  oeniviit,  1  i«rt      Kurk  in  n| 
[lug-niill  and  mold.     Cooley'H  ;  coarm;  pebbles,  8(i 
ruugU  saud,  25  ;  liiiie,  15.     Seniple  :  ]Kbblea,  Sti 
mngli     mil  I 

Ilg.UlI.  ■"      ■--     ' 


xtidi'  n  and  the  low^r  &lide     ...  .        , 

into  the  box,  wbich  hu  divisional  ignitions  k  k 
und  a  bottom  i.  The  slide  is  reptocnl  by  the  motion 
til  the  lector  ic,  which  movea  thv  nuk  x.  The  press- 
lire  U  then  brought  beneath  the  follower  d  by 
means  of  the  lever  A,  cam  g,  and  toggl™  c  c.  The 
lid  of  the  press-box  is  then  withilraivD,  and  the 
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I  box  by  the  sector  and  rack  i  I'flVot 
Con-ont'er.    A  form  of  apparatus  for  conccn- 1 


by  the  force  of   the   blow.     The   fignrt 
.iphrricnl  and  an  elongated  projectile  prorided  witk 
a  fuse  wbii'h  ik  eiplode.1  by  the  jar  of  iDijiact. 

Con-dansed'-lattsT.  {Prinling.]  One  with 
a  narrowii'  face  than  usuaE  with  the  giTeii  hi)iht. 

Cou-dena'er.  An  apparatna  for  m-iliag  bntfd 
ranors  to  a  temperatore  at  which  they  liecoine  bi|- 
uia  ;  or,  fumes  to  a  temperature  at  which  they  are 
preciuilatt'd  ;  or,  impure  and  heated  Kaimi  to  a  more 
cleanly  and  coot  condition  ;  or,  ■  heated  vrgrtabk 
extract  or  jnice  to  a  lewi  fluid  condition. 

Or  by  prcniirv,  bringing  a  aliver  or  fihn  of  fiber 
to  a  slightly  felted  and  more  solid  condition  ;  or,  • 
foil  to  a  more  coiii|iact  state ;  or,  an  elastic  fluid  inta 
a  smaller  bulk.  . 

Or,  by  coDvetiKnce  concentrating  the  heat  and 
light  of  a  pencil  of  rays  upon  a  rrlatirrlj  small  a>>«. 
Or,  a  means  of  atworbing  tiiinate  electrical  eHrcli. 
1.    iSieaiA-atgint.)      A  means  of  rrdncing  lo  i 
liquid  form  the  slcnm  in  front  of  the  piaton  ao  ai  U 
obtain  a  partial  vai'uuni  at  that  jioint,  and  thus  util- 
ize the  natural  pressure  of  the  atmosphere. 
Steam-engine  condensers  are  of  Berrral  forms  :  — 
The  ii\jection  eotuiaatr  «aa  ia- 
venteil  by  Watt ,  who  was  a  phili>- 
soiihical-instnunent  maker  in  Glas- 
gnw,  when,  in  17(li,  a  mode]  of  la 
atmospheric  engine  (Newcomen't), 
twlonginglothr  [JmTemtyof(:lis- 
gpw,  was  brought  to  him  tn  lepair ; 
the  cylinder  n  this  model  ww  S 
inches  in  diameter,  and  0  inches '» 
length.   Having  lepaired  damage^ 
wfaateTtT  they  were,  the  little  na- 
cbiae  was  pat  to  the    pnwC  bit 
failed  to  work  satiafactonljr. 

He  made  a  working  machine  m 
•  larger  scale,  the  nnoder  btiag  4 
inches  diameter,  l!-ineh  stroke,  and 
waa  made  of  wood  hoiled  in  liniiid 
oil.     Still  the  little  maehine  »w 
obdurate,  and  he  failed  to  mlin 
the  results  be  suppoaBd  attabaatde. 
The  engine  woAing  on  the  at- 
mospheric principle,  the  TiluaUe 
w  in  jiroportion  to  the  jieiifectioa  of  the 
obtainable   below  the   putou.      Bat  hn* 
troubk-   met   hitn.      If  he   ilgected   ao   I 


.itiditinn  or 
Mubj»-cting  it  to  the  heat  of  a 
volrlng  over  a  fire,  and   having  a 

hlant.     The  iinip  in  a  concentrated   condition  is    who  had  probably  obtained  the  heat  r ^  ._ 

ilischarged  at  the  lower  end.  <  this  time,  rarely  cooled  the  contcnti  of  the  eytiadir 

Con-ona'aloD-loH.    A   fnw  which   is  ignited    brlow  160',  at  which  tempnatnre  the  stravi  ^  a 
und  eKploilifl  thr  shi-U  at  the  moment^f  impact,  by    presiiiire  equal  to  a  column  of  IS  iaehca  of  n 
the  breakage  of  a  c-ajKule  nr  othpr  iiimilar  ioteraal  i  Thus  he  lost  half  the  atnioiiiAelic  pr 
arrangement,   containing  chrmicals  which   explode  |  sake  of  avoiding  the  gnat  wMte  of  li 


.      .  .jjirei.   .  , ^ 

\  cop|ier  cylincler  re-    lost  a  great  quantity  of  ateam  in  waitning  it  a|^  tad 
ing  an  inteninl  hot-   it  became  necemaiy  tn  strike  a  ir —       " * — 


Bi«  fcr  IB* 


CONDENSER. 


1  againit  the  nidrB  of- the  cylinder 
the  Litter  acquired  the  hi^t  of  the  sUatii,  all 
I  waa  anxstar/  heron:  the  engine  could  make 

.tt  inatituted  a  series  ot  very  careful  experi- 
I  on  the  relation  between  temperatures  anil 
in  of  ateam,  aad  brousht  to  brar  upon  ihe  eub- 
auefnt  uiatygU  aa  well  as  genius.  The  result 
hn  tnamfe  emtdtntcr.  Instead  of  cooling  the 
ler,  be  connected  it  with  another  vessel  in 
1  ths  refrigerAtian  was  accoiiipIUhed ,  a  valved 
innication  being  provided  between  the  two. 
B  engine  waa  thus  the  atniohpberic  engine  with 
mta  condenser,  securing  economy  of  fuel  and 
with  increase  of  power. 

ite  inventor  had  atoppei}  at  this  {Mint  he  would 
have      found 
n«  1«*.  that  the  eon- 

densetB  would 
after  a   white 


II  CONDENSER. 

I  The  »ur/o«-condcnaer  has  a  series  of  flat  chambers 
or  tubea,  usually  the  latter,  in  which  the  steam  is 
cooled  by  a  body  of  water  suirounding  the  tuhea. 
The  most  secure  way  of  fBatening  the  tubes  in  the 
heads  is  Horatio  Allen's  woodeu  thimble,  which 
swells  after  placing  in  poaitioa,  and  makes  a  tight 
joint.  Distilled  water 
fur  ships'  use  is  ob- 
tained by  the  condeii- 

hurtaoe  condenser.  To 
render  it  more  palat- 
able it  is  artilicially 
aerated  and  then  fil- 
tered through  animal 
charcoal. 
2.  (Diitilliiig.) 


constant  aecesdon  of  cold  water,  con- 
densing the  vapor  in  the  coil.  The  liquid  i-scape« 
nt  a  ctwk  below. 
In  the  example.  Fig.  UIT. 

denseil  in    each 
coil  may  be  si 


,  ,e  ^into  the  cistern   O.  ,.._.__ 

that  the  weight  of  the  column  of  water  makes 
neat  perfect  vacuum,  and  thus  dispenses  with 
■•pnmp  for  discharging  the  heated  water.  The 
»ualao  used  in  vacuum-pans,  etc.  The  pipo 
ibown  with  a  break  and  gap  to  indicate  that 
<B  poTtioD  is  removed  to  bring  the  device  with- 
iportions  convenient  for  display  upon  the  page. 
.ariKATon;  Air-pump  (Fig.  115). 

Pig.  HIS.  'i*-\- 


1      Liebig's, 
the  neck  of  the 

still  b  pat^  throogh  a  water-jacket  e  ..  

h.     The  jacket  is  fumiabcd  with  a  constant  a 

of  water  from  cistern  c,  by  pipe  d,  nnd  exit  /,  tf 

waste-cup  g.     a  is  the  lamp. 

Tn  Fig.  1418  is  shown  an  apparatus  for  nreparini 
purified  ammonia,  from  the  ammoniacal  liijut 


,  Fig.  1419  is  an  apparatus  in  which  a  condenser  C 
is  placed  between  trie  vacuum-pan  A,  and  the  air- 

I  pump  (7,  so  as  to  condense  any  alcoholic  spirit 
which  may  have  formed  in  ihe  sugar  or  molaaaes 

I  under  treatment. 

I  3,  {MetalluTpij.)  An  apartment  in  which  metal- 
lic or  deleterious  gaseous  fnniea  are  condensed  to 
prevent  their  escape  into,  and  contamination  of,  the 
atmosphere. 

These  have  been  tried  with  more  or  less  suecea* 
in  the  copper-works  of  Swansea,  the  lead-works  of 

;  England,  and  in  various  other  raanu  factories.     The 


COXDKN8EK. 


gi>Dpra1  fpHtUFK  19  a  prolonged  duct  for  the  fumea, 
with  showera  of  wBinr  to  rondcuw  the  mrsenical, 
HiiljihurDUii,  tind  other  fugitiiH  ToUtile  mutters. 
ThK  Mine  devices  serTe  nn  ecaiioniical  purpose  inxav. 
JDg  fugitive  fumes  of  leuil,  zinc,  mercury,  sulphur. 
mitimoiiy,  etc.     See  ABaEN-ic-FUii>ACE. 


a  moderate  heat.     The  brokei 


ore  in  fcd  from  the  bopprr  C  into  the  TevolTing-iinia 
A,  whifh  is  heated  by  the  furnace  B  and  *a].y]H 
with  air  under  pressure  by  the  |iipe  E  from  Ih'  nif' 
pump.  The  healinlorE  isgrounil  br  the  tolling  laU* 
O,  and  the  fames  eacape  by  the  bent  pipe  Jj  tbrm([k 
the  succession  of  sealed  water-chainbrrs  N  H'  H'lai 
pipes  1/  If  IT  to  the  partitioned  chamlier  J  u4 
the  coneladlng  vessel  K  which  contuiu  arm 
What    remains   volmtile  after  thia  e 


■  at  Oe 


chimney  £.  The  post  Jfaupports  one  trunnion  of 
the  drum,  and  the  other  tnmiiion  is  a  sleeve  carry- 
ing the  cog-wheel. 

4.  [Oat-i'i'itiiig.)  An  apparatus  in  which  the  crude 
KAS  from  the  retort  is  cooled,  and  the  ammoniacal  liquor 
and  tar  exliactej  th«^^^^om.     See  fljiJi-cc)SDKSnBR, 

6.  [Suifir  .V'inufacturc.)  Tbe  Degraiid  (Deroane) 
con  Jensrr  is  in  the  train  of  sugur  ii|>paratn9.  and  con- 
Hisls  of  a  vertical  series  of  convoluted  steam-pipes  C, 
over  which  trickles  the  sugar-caue  juice  from  the 
defecator.     See  Fig.  1421. 
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e.  ( ICooJ  ifanH/adurt.)  A  device  tued  In  mi 
manufacture  to  compact  the  narrow  sliveis  fniB  a 
carding- machine  so  as  to  brins  tbem  ii 


pair  of  tnnsrrm  n>(1n»  am- 
'       ■  -  •■    -nV 

i*" 
from   the  canl-ringi  of  the  Mid  cylinder  bj  tke 
Aa    the    allvcia    pua    frwo    iW 
iTolTer  thej  nu  be- 
neath an  D[mr  idH- 
'-r,  whieh,  U  tddi- 


portiug  a  belt  as  wide  as  the  doSnu-cyUiHlcT  Is 
long,  and  receiving  the  alivera  which  -~"  -■---'-' 
from   the  canl-ringi  of  the  Mid  cyl 


0r*  DiMittaliim  fVmvi  and 


CONDENSER-GAGE. 
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CONDUCTOR. 


Fig.  1421. 


Fig  1422. 


Deroane  Condenter. 

rounded  and  coin])acted,  the  fibers  becoming  some- 
wliat  interlaced  and  closely  a.ssociate(l,  the  nature  of 
the  wool  tending  materially  to  assist  the  operation. 
The  endways  motion  of  tlie  roller  is  given  by  an 
eooentric  at  one  end.  The  slubbings,  as  they  are 
formed,  are  carried  forward  by  tne  apron  and 
wound  upon  a  revolving  bar  ;  when  filled,  this  is 
removed  and  placed  in  the  mule,  which  draws  from 
it  as  it  would  from  bobbins  ])laccd  on  skewers  on  a 
creel. 

7.  A  dentist's  tool  for  packing  foil  for  plugging 
teeth. 

8.  An  air-pump  for  filling  a  chamber  with  air  or 

SB8  at  a  pressure  alK)ve  the  atmospheric.     The  con- 
enaing  air-pump  was  known  to  Ctx'sibuH,  and  fig- 
ures largely  in  the  "  Spiritalia  "  of  Hero. 

9.  {Optics.)  A  lens  to  gather  and  concentrate  the 
rays  collected  by  the  miiTor  and  direct  them  ujiou 
the  object.  There  are  several  varieties,  known  as  the 
achromatic  condoiser,  etc.     See  Condensino-lens. 

10.  (Electricity.)  a.  An  instrument  for  concen- 
trating electricity  by  the  effect  of  induction.  It 
usually  consists  of  a  con  folded  sheet  of  tin-foil,  whose 
layers  are  separated  by  a  thin  sheet  having  a  non- 
condncting  surface. 

Volta's  electrical  condenser  is  attached  to  a  gold- 
leaf  electrometer,  and  consists  of  two  brass  plates, 
one  connected  to  the  cap  of  the  electrometer,  the 
otiier  supported  on  a  brass  pillar.  The  use  of  the 
instrament  is  to  render  apparent  s\ich  portions  of 
electricity  as  are  too  weak  to  be  indicated  by  the 
electrometer  only. 

h.  With  induction  apparatus,  it  is  a  device  for 
absorption  or  suppression  of  the  extra  current,  in- 
duce by  the  rapid  breaks  in  the  main  current. 

c.  An  instrument  in  which  an  electric  spark  passes 
between  the  poles  in  a  closed  glass  cylinder,  .so  as 
tb  be  employed  in  burning  metals  in  an  atmosphei^ 
of  any  given  tenuity  or  specific  chemical  character, 
to  obtain  the  spectra  of  metals  or  gases  free  from  ac- 
cidental characteristics  of  the  general  atmosphere  for 
the  time  being.     A  spark-conaeiiser. 

Con-deDB'er-gage.  A  tube  of  glass,  thirty-two 
inches  Ions,  open  at  both  ends,  the  upper  end  being 
fixed  to  the  condenser,  the  lower  end  dipping  into 
mercury.  It  is  to  ascertain  the  degree  of  exhaustion 
IB  the  steam-condenser. 

Con-deiUl'ine-leilS-  A  plano-convex  (bulVs  eye) 
or  double  convex  lens,  to  concentrate  rays  upon  an 
opaque  microscopic  object. 

Ckm-dODS'illg-en'gine.     (Steam-engine.)     One 


Condt  tuing'JLens* 


in  which  the  steam  below  or 
in  advance  of  the  piston  is  con- 
densed, in  order  that  a  power 
equal  to  the  cumulative  force 
of  steam  and  atmospheric  press- 
ure may. act  upon  the  eft'ective 
side. 

In  contradistinction  to  the 
non  -  condensing  engine,  in 
which  no  provision  is  made  for 
a  partial  vacuum  in  advance 
of  the  piston. 

The  object  of  condensation 
is  twofold  :  — 

To  avail  the  atmospheric 
pressure. 

To  economize  the  fuel  by 
making  effective  a  part  of  the 
other>vise  escaping  beat. 

Among  the  condensing-en- 
gines   may    be    cited  :  —  The 
Cornish  and  marine    engines 
of  various  kinds.     Pumping  khH  factory  engines  of 
lai^e  size  are  usually  condensing. 

The  engines  of  the  Elastem  rivers  and  Northern 
lakes  are  usually  condensing.  Those  of  the  Western 
and  Southern  rivers  are  usually  high-pressure  and 
uon-condensing.  The  latter  of  a  given  power  arc 
lighter  than  the  condensing,  and  the  depth  of  water 
often  determines  the  (question,  which  kind  of  engine 
shall  be  adopted  in  a  country  or-district. 

l-iocomotives  belong  to  the  non -condensing  class, 
securing  compactness  and  power  >vithin  moderate 
limits  as  to  weight. 

Con-dens'ing-Byr'inge.  A  syringe  whose  valves 
arc  so  arranged  as  to  take  air  above  and  condense  it 
below  the  piston,  so  as  to  condense  air  into  any 
chamber  to  which  the  foot  of  the  syringe  is  se- 
cured. 

Con-duct'or.  1.  (Electricity.)  A  term  applied 
to  a  body  capable  of  transmitting  an  electric  current. 
Strictly  speaking,  all  Ixxiies  are  conductors  of  elec- 
tricity, but  those  of  relatively  very  small  conduc- 
tivity are  known  as  non-conductors  ;  for  instance  :  — 

The  conductivity  of  copper  being  estimated  at 
40,000,000, 

That  of  water  is  as  1 . 

Becquerel's  table  is  as  follows  :  — 


Pure  copper  wire     . 

•                 • 

.  100 

Gold  .... 

• 

98.6 

Silver     . 

•                 • 

.     78.6 

Zinc    .         .         .         . 

• 

28.5 

Platinum 

•                 • 

.     16.4 

Iron    .... 

• 

15.6 

Lead 

•                 • 

.       8.8 

In  practice :  A  prime  conductor  collects  and 
transmits  the  frictional  electricity  of  the  electrical 
machine.     It  was  introduced  bv  Bose  in  1741. 

A  /i^A/n  tn^r-conductor,  for  conducting  the  «to<i(:  or 
tension  electricity  of  the  atmosphere  harmlessly  to 
the  earth.  It  consists  of  a  wire,  rod,  or  slip  of 
metal  from  the  top  of  a  house,  tower,  steeple,  or 
mast,  to  the  ground,  or,  better  still,  a  ground-plate 
or  system  of  Duried  iron  pipes. 

Gray  and  Wheler,  in  1720-1786,  made  experiments 
to  ascertain  the  distance  through  which  electric  force 
could  be  transmitted,  using  insulated  metals. 

Gray,  in  1729,  discovered  the  properties  of  electric 
conductors.  "  He  found  that  tne  attraction  and  re- 
pulsion which  appear  in  electric  bodies  are  ex- 
liibited  also  by  other  bodies  in  contact  with  the 
electric."  —  Whewkll. 

Dr.  Watson,  in  1747,  (mssed  transmitted  electricity 
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lliiDiigh  2,800  frrt  of  wire  and  8,000  frel  of  water, 
iihiiiK  till!  earth  I'iruiiit. 

Ilrnjamin  Fniiikliii,  in  1748.  jirrfomiril  hU  i-xpiri- 
taeiito  on  thn  bankHuf  tht^  Soli  uj' I  kill,  "  uuhcIiiiIh) 
liy  a  iwcnic  whtn  Kinriu  werv  fired  Ijj-  an  electtic 
sptrk  wilt  thmu^'li  tlir  riviT,  and  a  turkey  was  killt^ 
liy  the  rlwstriu  iiti<H-k,  aiid  nnHtnl  l>y  the  clwtrit' 
jack,  liefore  a  fire  kindlr-il  Uy  lli«  i-ln^iilied  Imttle." 
Thv  latlrr  mu  the  l>ey.leii  jar,  tliu  iiiveutiun  of 
MiiHvliPiibrofk  and  Kleiat,  three  veun  previous. 

Franklin  Hew  hia  kite  in  I'liiladeliihia  in  1752, 
Mild  proved  tlie  xubstBiir  Jul  idrntiCy  of  lishtiiiiis  iiid 
rriL-tJoiml  eleolririlv.  He  tlieii  invented  the  ilftht' 
iiiigf-rud  for  the  Kamilvsi  [Wisuge  of  the  vlei'tri- 

l)'Alibant   erected  a  lightning- rod   in  the  name 

Kiuhinann  of  St.  PetrnhurK,  the  followins  year, 
in  reneatiiig  Franklin's  Mjiennicnt,  was  killBd  by 
HHtroVeof  lightiiinK. 

CharleK  JtUrslialK  in  I7&3,  i>Ki|>aseit  Insulated 
Mires,  i<iui[iendeil  liy  l>ole«,  an  eleutriual  I'onducton 
for  tranHinitting  ineB!«|^>ii. 

Lemiraf,  in  1771,  uited  twetity-four  electriied  wires 
and  a  inth-liall  eleulronieti'riu  a  mode  of  signaling. 
I/Hnond,  in  1787,  useil  one  wiiv  and  a  pith-ball. 

Krizeii,  ill  1794,  hsd  tweniy-^ii  line  wif*j  and 
letters  in  tin-foil  which  wire  reiiden'i  visihle  by 
I'lectrieity. 

<.:avatlo,  in  1795,  lind  one  wire,  and  talked  hy 
sjiarki.     He  had  aii  exploaioii  of  gas  for  an  alarm; 

2.  [Surgiail .)  A  grooved  statf  for  ilireuting  a 
|«-netratinj:;  iuMruincnt  in  aurgical  opvrationB  ;  «uch 
lit  the  fon-ept  in  extrai'ting  Ixillii ;  lithoutriptic  in- 
Htm  men  ts,  eli:. 

Con'dolt    {Hijdrau'u  Engitmriag.)    A  i>ipe  or 

pawage.  usually  cov- 

Fl(  1438.  ered,  for  i-oiiduetmg 

Con*.  Tlie  vent- 
plug  which  is  screwed 
into  the  barrel  of  " 


rig. 


H24).      Thi- 


a,  nipidc 

r,  shoulder. 
tl.  sorew-thread. 

Con«-blt   Abor- 


of 


Ctmlml  nflKt  Pont  iIm  Ottrd.        lllg  - 

Cono-oom'paaa-oa.  A  (uir  of  comiia.sscs  with 
II  eone  or  bulk-t  on  one  ti'g,  lo  x't  in  a  hole.  A  b<U- 
let-eanpaaea. 

Cotu-gear.  A  mmle  uf  traimmitting  motion. 
I'oiisiKting  ol'  two  conei  rolling  togi'ther. 

Cons-Joint.  A  joint  (5,  Fig.  1424)  formei)  by 
a  double  eone  iif  iron  inwrted  into  the  ends  uf  the 
pijies  lo  be  joined,  ami  tigliteiiei)  hy  scTi-w-lxjlts,  in 
shown  in  the  figure. 

Thin  joint  is  i|uiekly  muile  and  \n  very  strong. 

Cono-f>Ut«.  The  eoniral  eollar-phi'te  of  a  lallf- 
heul. 

CoiM-pnl'toy.  1.  An  nmingement  for  varying 
the  Npeed  of  the  bidiliin  in  ■jHnning-inadiines,  giving 
them  a  gradnuUy  deereasing  velwity  ns  the  roving 
U  wound  thereon,  no  as  to  ki-ep  an  eijnal  Htraiii 
on  the  roving  ((.",  Fi-(.  1424i.  Tin-  lower  pulley 
is  driven  with  a  uiiifnnn  sjieed,  uiid  eoiuniuiiiratit 
intition  to  the  iitliiT  by  n  band  whivh  is  sUpjied  to- 


C-ONFECTION-PAN. 


wanls  the  larger  end  of  the 
up|ier  roller  ax  the  raring 
gradnnlly  lilU  the  bobbin. 
See  Fig.  751.  The  object  U 
tiiobtain  an  eiinal  pull  on  the 
roving,  notwithstanding 
changes  ill  tbr  iliami-teror  the 
mji  as  the  winding  proreeda. 

3.  {Miieiiintrji.)  A  pulley 
with  several  faces  of  varying 
iliniiieter,  so  *s  to  nblain  va- 
rying siH-eils  of  the  mmndieL 
A  svovf- pulley.  ~ 

Con«-TMlT«.  A  hollow  ^ 
valve  Iiiiving  a  conical,  per- 
forated faw,  through  Which 
water  it  discharged  when 
the  valve  rises,  Hithont  im- 
pinging directly  u|>on  the  ^ 
vslve-fece  or  seat. 

Cone-Tlsa   Coupling. 

A  nioile  of  eonnecting  the 

L'niU  of  shafting,  consisting 


wbael.    The 

cone-wheel  has  several  applicmtiiHIB  :  — 

1.  Two  frustums 
are    in    apposition,  If  Ul 

one  havinjr  teeth  on 
its  fare  and  the  other 
a  spimlly  arranged 
of  studs.     The 


mother  while  being  dried  t^  hcmt.     I*  thi  «■ 


(BNKORHATOH.  b- 

37.  glaring,   and    curries    the 

Shaft  around  with  it,  giv- 
ing a  wabbling  inotian  to 
the  pan.  The  shaft  de- 
■uribea  twu  cones  connected 
at  their  common  vertex, 
wUicli  ill  at  the  center  of 
oscillation  iu  the  universal 
joint.  A  rolling 
■■mparteJ  to  the  ]j 
I  heated  by  steam 
sirpipes  benesth,  commu- 
nicating by  flexible  |>ipcs 
with  a  fiirnafe  or  boiler 
and  an  escape-pipe. 
Coa-form'B-tor.  1.  A 
.  akeletuD  frame  of  alata  and 
':  h/  braces,  adaptable  to  the 
person,  and  then,  after  ad- 
justment, removable,  so  aa 
to  be  laid  npon  cloth  and 
allow  the  pattern  to  be 
marked  thereon.     Or  an  elastic  jacket  with  points 


am-WlfOt. 


rtf.  112& 


Ml  the  leanis,  npon  which  a 
paper  may  be  impaled,  and, 
wban    withdrawn,   answer 

2.  Aheaii-meaflurrr  used 
by  hatters. 

Con'ge.    A  small 
Ur  molding  occurring  at 
the  JQDVtion  of  the  sh^  of 
■   column 

The  tchinia,  or  [[nnrter- 
nnnd,  is  a  ftctltiiig  conge ; 
the  eavtOo  is  a  kollirui  conge, 

Con'Bi«T«.      A    phoa- 

C'   irous  nintch  ignited  by 
tion.       See    LlOHTING- 


Con'srar^^rook'st.  The  Asiatic  rocket  im- 
proved  and  employed  aa  a  formidable  instrument  of 
w«r  by  Sir  Wilriam  Congreve,  1801.     See  Rocket  ; 

OttNFOWDEH- 

CSonl-Ol-^ar'lng.  An  arrangement  of  Rearing 
Id  which  a  pair  of  cogged  cones  transmit  through 
interpoaed  pinions  molion  of  the  reijuired  speed. 

Conl-eal-pand'n-lnii).  A  pendulum  of  a  con- 
ical ahape  suapended  by  a  wire  and  moving  in  a 
drcoUr  path  in  a  horizontal  plane.  See  Pkndd- 
Lt;H. 

applied  to  the  rotating  hall 


a  gradually  increasing  or 

e  for  '«-^ter 
and  ateam  enginea.  a  ii  the  valre-seat,  made  taper- 
ing ao  aa  to  fit  into  the  valve-chamber  of  a  pump. 
Upon  the  rim  of  this  is  filed  the  bridge  ft,  serving 
both  oa  a  guide  and  a  stop  for  the  valve  r,  whose 
lower  stem  enters  the  sleeve  d. 

3  diowa  a  conical  fnutum  c  having  ■  stem  in  the 
bndge-pieee  e  and  a  neat  a. 

3  abows  Watt's  conical  valve  g  h,  with  a  stem  in 
the  bridge/,  and  operated  by  a  lever  aud  cord. 


Coo'l-oal-«rh«eL 

A  wheel  sliaped  like 
a  frustum  of  a  cone, 
and  used  in  iitony 
ways :  as  a  roller 
for  turning  curies  in 
moving  heavy  bodiea, 
the  cone-pulleys  are 
fonus  of  wheels  for 
changing;  sjieed,  used 
in  spinning-nia(,hmes 
and  lathe-heads ,  the 
fusee  is  a  con  lull 
wheel  with  a  spiral 
tmi'k  for  tlie  chain. 
Co-nli'al-net-  The 
stone  which  crowns  a 
pier,  or  that  lies  im- 
mediately over  the 
capital  of  the  impost, 
and  under  the  sweep. 

Con-nect'lnK- 
linlt.    A  link  which 


has  a  movable  nection  by  which  it  may 
be  made  an  intermediate  connection  be- 
tween two  links  of  a  broken  chain.  The 
open-ring  or  lap-riog  is  a,  farm  of  con- 
necting-link used  in  attaching  a  single- 
tree to  a  double-tree,  and  the  latter  to 
the  plow-clevis. 

Con-naat'iiiK-^od.  (JfocAitury.)  a. 
The  rod  connecting  the  piaton-rod  or 
croas-head  of  a  locomotive  engine  with 
the  crank  of  the  driving-wheel  axle- 

b.  The  coupling-rod  which  connects 
driving-wheels  on  the  same  side  of  a  lo- 
comotive. By  coupling  other  pairs  nf 
driving-wheels  to  the  pair  which  is  im- 
mediately actuated  by  the  engines,  slip 
is  avoided,  as  a  greater  number  have  a  tractive  ad- 
herence to  the  wilsand  are  not  mere  bearera. 

e.  The  rod  connecting  the  croas-head  of  a  beam- 
engine  with  that  eii<l  of  the  working  beam  which 
piajVB  over  the  cylinder. 

The  rod  depending  from  the  other  enil  of  the 
beam  is  the  pitman  or  pump-rod,  as  the  case  may  be. 
Con-neot'Ot.     1-    {Eleetrieiiy.)    A    device    for 
holding  two  parts  of  a 
conductor,    as    the    two  Flff-  H80- 

timate  coDlact.  A  bind- 
ing-tcrtvi ;  a  clamp. 

2.  The  English   ■ 
for  a  car-coupling. 

Con'aal«no«.     A 

Slate  resting  wainst  the 
rill -head  and  enabling 
the  pressure  of  the  breast 
or  hand  to  be  brought 
oiMin  the  drill,     A  pal- 


Coa'sola.  (BwUding.) 

A  bracket  whose  iBit  or 
shelf  is  supported  by  a 
pair  of  flowing  scrolU. 


COSSTANT  BATTEBV.  6, 

Ooa'atant  BafWr^r.    A  nunc  airplinl  to  the 

VnltMIc   baltrr;  of  ProfMwir  l>BDirn.  in  nhich  thr 
line  li  KcpanlMl  [rani  tlf  ropptr  hy  *  pomu>  diii- 

Shngni,  Micfa  u  bliililcr  or  iinglanid  porcsUin,  two 
taUnet  llqiU*  Mng  ninL  Tm  ran  of  Ihr  hatlivrv 
TOntiining  Um  tine  lit  chirHfd  wftii  rfllnlH  uiiliihurli.- 
ftrid,  Mn4  tlw  put  ounUininB  thn  iwppvr  t*  cnaTjc-d 
wlUi  mlpluitc  of  Fopprr     8m  Halvanii^  Battkrv. 

Oon-Mmotloa-way.  (Bailmadiiig.)  Asilii- 
l'in^iiili«l  fratn  thv  finUhed  or  prrmantiU  waj  <i(  ■ 
rftilroail.  It  b  >  taopotir^  way  b>h1  In  tratutuit- 
Lag  thp  gntTrl,  rtc.,  of  tlir  cMUln^j  to  Uw  /^?>  or 
plHcwa  vbcn  tb(  nrnbitakniMilii  at*  to  b*  made. 
AUa  In  obtaining  gnrri  from  otlwr  point*  whrre 
tliv  onttit^pi  for  ill*  tnck  do  iwt  furtiidi  (t. 

AIn  iuhI  in  UMUporting  inatfrial  and  mm  to  th« 
|Munt  at  wlikh  tfan  work  is  pregnwung  and  in  oar- 
rfitig  ballaat  for  tba  tnck. 

OdOtaet-teVal.  A  valmble  adaptation  of  ttin 
■pirit-UTcliUFdhy  certain  inntninMinl-niakrni  for  thn 
pTiiductlnn  of  rxact  dlrUlntui  of  aralm,  and  ijani^ly 
rot  Ihn  drtnimi nation  of  ^^■l>  minul*'  dlfltimnrnt  of 
tvnKth. 

Thw  di-tiM  WW  tnvnntnl  aUmt  the  yrur  IS30,  l>y 
ItrpaoM,  a  tvkbnitpd  i natru men t- maker  of  Ilunbur)ti 
tthoH  uwchuiral  grniui  brsl  iuanif«tpd  llarit  in 
tlic  rrpkiringof  chnmoniFten  vhilr  Ut  wan  maf  of 

a  VMMll  *t  •«). 

tiiiilill*  and  „  ^ 

at  onv  mil,  whidi  tip*  alway*  in   one   direction. 
Ftdri  thp  i-i-ntrr  uf  thr  Ivrrl  ilownwanl,  n  thort  rigid 


The  CBtrler  of  ihi*  amiugnnitnt 
>r  mountad  on  a  alid*,  gnvernnl  by 
row.  If  now  Ihf  nnd  of  ■  rod  l»r. 
ndnatiiig  in  a  bantsnnl  aUvl  (loint  Iw  adrinm]  hor- 
iiODtally  UU  il  bnra  agaliut  tin  roatar;t-anD.  thr 
Ivvel  wUI  gradnally  aHnmr  the  horizontal  pontion, 
Mtd  the  moiTBlllMlt  of  the  bobble  aa  iudicalril  by  tho 
mmlt  upon  ihc  glua  irill  duprnd  upon  the  relation 
fwlvrrrii  IbendiiuW  which  the  IcvoVtube  in  grouuil, 
■ad  th-  Uurlli  of  th«  onnta<1-lrT*r.  If  the  lattur 
ia  J  an  Inch  lung,  and  th>  laditw  of  Ibe  g!a>a  tube 
in  ino   Irrt   il'""!*  for  axtniniiminil   pnrpows  nm 

Cod  lo  a  Kwnp  of  800  and  1.000  fwt  ndiiu),  wr 
the  rrUtion  Vtweeu  the  IsTcr  and  radios  at  1 
ia  to  0.400,  inJ  ifyot  11  inch  can  nadily  be  read 
from  the  lecel-ivate,  ,-.i^Bn  of  an  Uirh  |9,S0O  ■  fiO) 
will  hn  the  dilTirence  in  length  whurh  each  diTtaion 
on  «uoh  a  ni'aln  indiiwlm. 

When  il  i"  r»'ii'riilirre.i  lliat  ■ric'b  a  Jetenninalian 
(iT  t'ngthrnn  1k>  rvginttnl  ■mMniti'ly.  and  (bat  thn 
rndingn  are  luadr  without  thf  aid  of  a  magnirying- 
eiaia  or  artificial  illumination,  the  perbnion  and 
beauty  of  th«  method  will  be  >p|ireciated. 

Coo-tln'o-oiw  Rail.  A  ml  made  in  tectioiu 
■rllh  a  longitudinal  Tertical  joint,  and  the  aectioaii 
laid  tf^ethrr,  breaking  joinl- 

Th«  roDtinnous  nil  bu  been  tested  on  the  Kew 
York  Centnl  Railroad  and  on  other  American  linn- 
lU  imoothnrM  of  action  left  but  little  to  be  drrired 
while  it  *■*  new,  but  It  noon  detrtioratrd.  The 
nil  in  nude  in  aectionA  which  hav«  a  longitudinal 
TtTtical  joint ;  the  iiartii  being  united  by  Iiolla  and 
ftuta,  with  ihtf  ailditiun  of  JUi~platrt  at  th«  IrBiw- 
v«m  joints.  Th"  «ecti<niB  bnakjoial,  that  ii^  tlir 
Janctuin  of  two  |nr«n  on  one  Mde  uamrn  oppoMte  to 
■n  unbroken  mimce  of  the  tiUl  on  the  other  lidD, 
Be«i  FlMllHn. 

Coot^V.  Tbf  i>|MCP  letwrrn  the  ittnnda  on 
the  ontnde  of  a  n)p.i.  In  tramiiag,  ihi*  apmw  i* 
filed  np  with  ipun  yam  or  nnall  nijas  which  btinpi 


the  ropo  >o  treated  to  a  arulf 
either  to  itrengtheu    il    or    fa 
■mooth  and  hir  for  lervifu/  or 
Coii'toni'.     {Forl^fijatuiu. 
the  fonn  uf  the  gpnilid  aurface  wilh 
undulation*. 

l.iKf  of  nnilour:  a  horlroiilal  pi 
*  |>orliun  uf  Kroiind. 

Contn-bu'M).  (Jfunr  )  i')' 
dpepevl-toned  of  the  anriea  nf 
played  with  the  bow.  A  rfu"' 
Coii-ti»0'tlon-«ul«.  A  II 
ard  mnuurrini-iil  iwd  by  |<iii; 
for  tlic  contraction  of  tha  ca»i  ti 
Conttm-mim.  An  oui-» 
nail  of  a  cilv  or  foitiUntioli, 

Cou1nt0-wbo^  Am.ir.< 
in  a  WBicb.  AIm  knmrn  A  i)i' 
coga  project  pcrpradimlarlv  i< 
wWr  It  i^vt  a  nam*  to  ll>.-  - 
moTfrnent,  in  clock*  and  •">''  I 
wheel  ia  plicnl  in  raga^rmri 
the  arbor  of  (be  r*raiir-<  ' 
hoiifontal  pontion  in  i 
except  the  evi^- wheel. 
the  rant  rate-wheel  ont  c 
and  Ibe  Wer  and  nthrr 
tbr  old  rrrtint/  innvemM 
CoDtra-Tol-UttolL 
Tani-ed  ofieusive  woA 
pamjfl  1"  ■■l"-"k  rwHtea 
Con'trii-va'poiir.  A 
■nbetitii'.      '  I:    . 

Coti-tiaHv.     <.%'itiJuW, 

baring  dri'ieation* 
lit  the  link*  of  the 

ly 

Contrull>-r»  air   U.linl  lo  t^ 
point*  in  ihi-  line  Uafiwil  by  iW 
ter  Ieud»  to  drop ' 
then  amsta  ihe  m^i 
out  of  the  lioUow.  I- 
n*rH  from  the  Iwlloi 

Con.wer'alon. 

—  uiually  with  tli' 

pieces  nearly  of  tb' 

Con         ""■" 


.:!r,r 


niD  ih*  lidlMr 


CONVERTING-FITBNACE.  6 

behM  of  the  tNUTcl  an  cut  awav  at  the  breecb,  and 

■  •olid  breech -atopuer  A,  working  aiilewaya  on  a 
kiage,  U  placed  in  tbe  openiiig  thus  iiiaili.'.  Through 
^ii  itopper  paaws  a  piston,  one  end  of  which,  B, 
when  the  breecb  U  closed,  rvceivet  the  blow  from 
the  hammer,  while  the  other  conimunicittea  it  to 
the  center  of  the  cartridge,  thus  Rrinu  tiiu  latter. 
The  empty  cartridge-' '<Lie  u  retracted  niter  each  dis- 
ehaive  by  meaiu  oi  sliding  back  the  stopper  on  its 
piutU,  when  the  tilting  of  the  piece  tips  out  the  shell 
■nd  another  can  be  inserted.  It  wui^lia  9  |MmidH 
5i  ounces,  and  has  been  lir«d  liftcun  times  in  a  min- 
ute. 

The  Springheld  (IT.  S.)  rifle  is  also  coavciicd  into 

■  breech -loader.     See  FtKE-AUU. 

2.  Ruing,  or  rcJucmg  a  ship  by  a  deck  ;  or 
otherwise  changing  or  de^jraJinj;  it  into  a  battery- 
TOiael,  or  a  receiving  or  prison  hulk. 

9.  Decarhaiiizing,  or  chan^ng  i^ost-irou  into 
tleel.     See  Convgrtor  ;  Uksskmeu  pROCEsa. 

Con-Tert'liig-fiU''iiaaa.  One  for  converting 
wTonght-iron  into  steitl.  Wrniight-iroii  is  iron  in 
iti  greatest  purity,  though  it  is  netdorn  that  all  the 
iupurities  are  perfectly  eliTuiitateil.  Sbiel  contaiu:! 
a  portion  of  carbon,  more  or  li'ss,  ami  iij  a  (wliuivt 
oTintn.  Cast-iron  uontiuns  a  inu>^h  lurg;;r  amount 
of  carbim.  Qualitiasof  eaclidejienil  ujion  the  quan- 
tity and  nature  of  other  matters  which  an  combined 
with  the  iron,  some  being  undesirable  but  diSi^'ult 
of  riiiuoval,  and  others  bcin;;  purposely  added  to 
confer  a  quality  or  to  neutralize  extraneous  matters 
which  are  present. 

The  bars  of  iron  are  cut  by  sheara  to  the  required 
length  and  are  pUeed  in  layers  in  a  flat,  narrow  fur- 
nace, with  intervening  layers  of  poniided  charcoal. 
Above  the  alternate  strata  of  iron  mid  chsivoal  iit  a 
eoTering  of  ferruginous  earth.  The  mass  being 
heated,  the  carbon  is  in  some  way  ahdorbud  by  tbe 
innl,  which  is  converteil  into  stisel.  This  is  known  as 
CEMRNTaTivN  (which  sei^). 

Tbe  resulting  btiMer  steel,  ho  called  from  the 
blisters  formed  by  bubbles  of  ^pis  uhii'h  was  elimi- 
DBt*d  dnring  the  iirocesa  of  conversion,  is  then 
eat  np,  reheated  and  hammereil,  and  becomes  ihtar 
■teel. 

Bluler  steel,  cnt  up,  heated  in  c'rucil)l«s,  poured 
into  molds,  and  the  ingots  hammered  into  shape, 
becoinefl  au(-steel. 

Con-vert'or.    An  iron  retoit  in  which  molten 


3  CONVERTOE. 

iron  is  exposed  to  a  blast  of  air,  the  oxygen  ot  which 
bums  out  tbe  carbon  auci  some  other  impurities  of 
the  iron ;  a  subsei|uent  additiou  to  tbe  cluuf[e 
makes  a  further  chemical  change,  and  the  tesult  la 
a  grade  of  stecL     It  is  used  in  the  BesBemer  proceaa. 

Condensing,  from  a  brilliant  dcsvriiition  by  Hr. 
K.  W.  Kaymoud  of  the  process  as  conducted  l^  Mr. 
Ilultey,  it  may  be  briffly  di'suribed  as  foHows  :  — 

The  live-ton  convertor  is  an  iron  vessel  14^  fei4 
high  and  9  feet  in  iliameter  externally,  of  a  bulbous 


feet  iu  diameter.  THe  upjwr  hemisphere  tertninatm 
in  a  large  neck  iucliuecl  sidewise,  so  that  a  tiame 
i^>9uing  under  pressure  from  the  inuuth  of  the  up- 
right convertor  is  oblinuely  dire<:ted  into  a  chimney, 
guanleil  by  a  hood.  The  whole  vessel  haa  a  rude 
resemblance  to  a  pear.  It  is  supported  by  heavy 
trimniuns  on  each  side  of  the  center,  and  revolved 
upon  these  by  hydraulic  power. 

This  huge  iron  bottle,  with  it ,  _  . 

with  a  foot  of  refractory  silii^us  material,  linov 
i/aiiiitcr,  to  pieserre  the  iron  shell.  The  trunnioB 
is  hollow,  and  a  posaage  fiom  it  mm  down  the  out- 
side, looking  like  a  strong  rib  in  the  iron  siirfiice,  to 
the  bottom,  where  it  comoiutiicates  with  the  tuyeres. 
The  bottom  of  the  HoUey  convertor  is  movable,  and 
when  taken  out  looks  like  a  great  plug  of  lire-brick, 
two  feet  high,  resliug  iiiion  a  cast-iron  disk.  The 
tuyeres,  or  nozzles  for  the  blast,  are  imbedded  ver- 
tically in  the  Itiiing,  and  present  ten  groups,  each 
containing  a  do2i'[i  tliree-eighths  inch  lioles.  The 
aggregate  area  of  these  openuigs  is  equal  to  that  of 
u  single  tuyere  1.1  inches  in  diameler,  but  tlie 
thorough  agitation  produceil  by  diviiliug  the  blaiit 
securi-M  mudi  greater  useful  eHeil.  The  pressure  of 
the  blast  is  twenty-live  jiounds  {ler  i>(|uare  inch. 

The  convi'rtor  in  its  uiiriaht  position,  beiiiif  heateil 
by  a  char^  of  coids  and  the  blajit,  is  tumeiV  mouth 
downward  to  vomit  out  the  glowing  coals,  then 
upon  its  side  to  receive  its  charge,  which  runa  from 
the  cupola  furnace  above,  along  a  trough,  and 
plunges  into  the  nioutli  of  the  converter.  The 
positron  of  the  retort  at  this  time  prevents  the 
chat^  from  running  into  the  tuyeres  before  the  blast 
begins.  Afterwards  the  pressure  uf  the  air  itself 
keeps  the  pogsages  clear.  Then  the  blast  is  let  on, 
and  the  convertor  swung  Iwck  to  a  vertical  positioit 
A  tongue  of  while  Home  comes  roaring  out  of  tbe 


mouth.     The  silicon  of  the  jiig  oxidirjrs  first, 
out  very  intense  flame  ;  but  as  Ihe  graiihiti 

eapecially  tha  cr~'-' '  — ' —  ' — '"  •-  ' 

the  heat  risea  to 
brilliant  as  to  ci 
In  fifteen  or  twenty  in 


suddenly  than  it  began. 
Tlie  volume  and  brilliancy  of  the  flames  diminish 
together  with  startling  rapiility.  This  change  of  the 
Bi'Bsemer  flame  marks  the  elimination  of  moat  of  the 
carbon,  and  indicates  the  critical  moment.  Whra 
it  arrives,  the  blast  is  stopped,  the  convertor  is 


fOXVERTOR. 


G14 


COOKINOKANGE. 


tunifHl  ufK)!!  its  hUU\  and  600  {wunds  of  melted  i  by  tongs  attached  to  the  Mine  machinery,  aad  ur 
spiegeleisen  Rrt*  turned  into  it,  as  the  pig  was  pre- 1  cartetl  away,  all  red-hnt,  to  the  liaminer-ahtc^  vbrfv 


viously  chai-ged.  Thtt  reliction  is  instant  and  vio- 
lent. The  manganese  uf  the  spiegeleisen  combines 
with  any  sulphur  that  may  remain  in  the  bath, 
forming  com|>ounds  which  i>as8  into  the  slag.  It 
also  decoroi>oses  in  the  slag  silicates  of  iron,  taking 


HoUftf's  Convtrtor. 

the  place  of  the  iriMi  and  n»tuniing  it  to  the  bath. 
Finally,  the  carl>on  and  matiganesi*  together  n'duce 
the  oxide  of  iron  fomuHl  during  blowing,  which  would 
destroy  the  malleability  of  the  in>n.    This  is  iniicklv    stnicture,  as  shown  in  the  full-jiagi*  cut  opiJUNitr  tu 


they  are  thunipetl  and  rolled  or  othenriiie  tortnnd 
into  their  re«iiiired  fomis  of  imila,  tim,  and  platet. 

Con'vez  Mns.   One  having  a  protuberant  fbnn 

A  plano-coHvex  lens  has  one  flat  and  one  balgiuK 
side. 

A  CimcavO'Cotivr-jr  or  eonvexo-ameave  haa  one  |in»- 
tulwmnt  and  one  depresseil  side. 

A  cimvexo-convcx  or  doubU-conrex  liaA  two  conm 
surfaces,  not  necessarily  of  the  aanie  railii.  .Sr« 
Lenk. 

Con-vey'or.  A  mechanical  means  of  carr}-iii^' 
objetrts.      A 

tenn  applied  Fig.  I4M. 

usually  to 
those  adapta- 
tion s  of 
band-buck- 
ets or  Hpirals 
which  con- 
vey grain, 
chaff,  Hour, 
bran,  etc., 
in  thrasheni, 
elevators,  or 
grin  ding- 
mills  ;  or  nia- 
terials  to 
upper  stories 
of  w  a  r  e- 
houses  or 
shons,  or 
buildings  in 
course      of  Hay 

erec  t  ion. 

(See  Klkvatok.  )  Also  applied  to  thtme  arraiifip- 
ments  of  carriages  traveling  on  roites,  bv  which  hs> 
lifted  by  the  horse-fork  is  conrojed  to  ifisitant  i«rt« 
of  a  l>am  or  mow  (Fig.  1434) ;  or  nmteriaU  to  • 


accom]>lishe<l,  and  now  the  gigantic  converter,  like 
a  monster  weary  of  drinking  iMjiling  ii-on  and  snort- 
ing Hn>,  turns  its  mouth  downwanl,  and  discharges 
its  contents  into  a  vast  kettle  or  ladle,  brought  un- 
derneath for  the  purpose  by  one  of  those  intelligent 
cranes  that  stan<l  around  so  silent  and  so  helpful. 
The  ladle  is  swung  over  the  molds  ninged  round  the 
side  of  the  semicinnilar  pit  below,  like  a  row  of  Ali 
Raba's  oil-jars,  <!ach  ca|>able 
of  containing  a  Imndit.  The 
white,  one  would  almost  say 
trans] larent,  metal  is  drawn 
off  into  these  through  a  tap- 
hole  in  the  bottom  of  the 
la<lle,  retaining  the  slagwhich 
floats  on  the  surfa<;e  till  the 
last.  When  the  first  mold  is 
filleil,  the  plug  is  cloiMNl,  the 
ladle  Hwung  round  to  the  sec- 
ond mold,  and  so  on  till  all 
the  ste«'l  is  thus  ciist  into  ingots,  the 
siz4^  of  which  varies  with  the  kind  of 
work  for  whii'h  the  steel  is  n'tpiiriMl. 
A  thin  st«H*l  ]»late  is  pla<>ed  on  the 
top  of  each  casting  inunedintely  the 
mold  is  filleil,  and  over  this  a  be<l 
of  san<l  is  ]>lactMl,  and  s]>eedily  and 
finnly  press«»d  down. 

As  wMMi  as  the  ingots  have  solidi- 
tit'd,  and  while  tliev  are  still  glowing, 
the  molds  are  lifted  off  them  by 
means  of  an  liy<lniulie  crane,  and  af- 
terwards the  ingots  are  picked  up 


{mge  49. 

Con'voy.  One  name  of  a  friction  brake  for  tar- 
riages. 

Cook'ing -range.  A  cooking  arrangement  in 
which  the  deviccj*  —  grate,  oven,  boilet,  etc.  - 
are  placed  in  a  row  (ranged),  and  set  in  brickwork 
within  the  fireplace,  so  calhsl.  Portable  rangrt  an 
not  so  built  in,  but  are  cooking-atorea.     One  of  tbr 


14a5. 


r.trrr.'T, 


Cbokittg-Rttrnft. 


Mh- 


UWKIMl-iITUVIC. 

1  yw,  U  abiMrn  in        Fix.  '  M*  rritmcnU  aii  unlinarr  run 

*  ■  ■  ■  -  jontibrinitalK-iiFd  nuitliilaoirti 

-  -  .  ^  _  y'lg    IW  "  ■"  •Itinl*  to  •• 

to  akJ  aa  rwl,  ••>  Ihat  ■ItrBiluiU  I'an  bavr  nwlj  by  nwuui  oT  ilim-i  railulioM  rran  Uw  Ahr-bra  iatn 

^naa  to  dl   tans  of  the  niixp.      Ttir  ikuIuiU  ik  thr  uirrii   ihnMi)[fa   (br  )«rk  fiT»-|ilalr  aail   tbe  fnntl 

i»»tii»liiiii  aiv  ■ttltvJ  IB  hratttgt  rliMti  Ik-Uiw  ihc  D>yn-|iUli-  for  nmtiuq  or  bniiliBK ;  Ixtl  tbUdilwil  ra- 

«fr«*  for  wusiuK  )ilat'a  aii'l   krr|itnK   Ihr   (Miila  ilialtna  In  iliMt  _ 

vans,   aad   throrr   ilirr   inlu   tlir   tuh-lliiar   Hor   ',  iilf     wbrii     ibr 

«Urh  niiio'i  u  ailh  thr  rhini(t>'t  <>f  Ihr  huililinK-  nrrn  !■  u*nl  fiir 

A  ■tniktur-',  unuallv  ••!  inio.  tukinft. 

r  H»hu 


rcHM 


.U«fl 


Kw.  H»ha< 
a  .-C-ralrU  ov 


j<>««ribrlt 
UlTtlillK  twill! 
'Uilln-o     ' 


«lll''r    N    •lliiau    ill 
Th.-   fiMil    ..r    llir 


lfrt<r.-ii   Dh-  Gn-.lM.-k'an.l  lL'.\.'ii 

aii-lor.     A  iMtt  .iT  III-  rtoTii  may  Iv  ■••■•■ir.l, 

>•■  in  4uttnl  hurt,  lu  (onu  ri  (li-U  fiir  uti-iriiiK. 


laiX'  vBl,  rrUtivrlv  bniwl  anil  ahallMt,  t« 
)■'»  U  <'»nlnl.  lli;-)!^!.*]  ■)>>>lianm  ar> 
u«sl  111  rx|inlitr  Ihr  pnmM.     tin   Ll(|iri[M:(K>LI 

•i.   tlMimiitit.i    a.   Ab  irr-chrat  or  aafa  for  rfauMla 

Imt  ■ralbrr      )W  KF.rMKlMATIIR. 

~  >ith  lid.  b 
kM.  fiir  •imlainiiiK  •■▼■■'■t'r. 
Sugif.)     A  Ifiaif^  in  vbicb  eondrMnIn 
rniiu    krtlln  at    ruiiUM    |iatn   U   placnl    t 


■kalkm  Unk  in  mUrlt 

for  raaiinK  ■  rir- 

>n-   nllnl  JfiyiUan. 

K    in   ninUrl   «Mh 

irfarn     arr      Kitraiit 

I  a|i]>linl  In  ntuar  aaltna,  aack  la 
kI    I"    kti*    uH.  HiKikr.Ma-'k.  rnaJ-Hail.  ihp  nuibl   »hkh  la 
•'     --Ifm    <i{    11(1  .laBF  l)<|ili-l*.  tbr  >lrip  i^  ji>Bnul-)ia«r^  pfp, 
ulinjtrathrr         Oaop'w<lB(,     Tbr  art  ufmak 
thau  baklMK-       trb. 


CO()l>li:i{'»  HAHUElt. 


(ilfi 


COPE. 


Th«  iiivxntion  fa  ucritKi)  by  I'lhiy  tii  the  prople  '  Doweling-machtnr.  Jif^r. 

nlutlivnl  nt  the  foot  uf  the  aIjh.     It  m-oiiih  l4>  huvi;  |  I )ra wing' knife.  Jointer, 

■ttaiiivil  gKtX  i'xi'Klti'[i(T  ut  ail  iiirl.v  iIhv.  Orivi^r,  OvmhaTc. 

The  buHintaiH  iH  iliviileil  iiilu  Mi-vi'nil  kiniU,  which  ,  KliKKifK'iron-  I'ack. 

inay  or  may  uut  bi-  CHmiil  on  toKi'thi-r.  ^  Flue-hanimrr.  l>ail-inarbi)K. 

/frycau|>criiifc<'>>U>fatitor  lUiikitig  bam'ts  furflour,     Fruw.  KafaiiiK-kiiifr. 

lianiK,  I'tttrs  Brain,  mifpir,  tti;.  (iathcring-hmip.  UuuniliiiK-in*''!>fTir. 

If'rt  or  li'ihl  axi\irnng  it  fur  whLiki'y,  niolaium,    Hcailiiig-ctrcliT.  i4ellirig-ii|i  nuithinr. 

|.i.-kl,'il  iii.'iit,  <'i<l('r,  viiifKiii-,  ctr'.  .  Kradiiig-knifr.  ^hook. 

Il'hilc  i'iiu|H-riug  (-otiaiiits  uf  liui'ki-ts,  tulH,  L'hiinia,    Hi-aJiiig-iiJui;hine.  t? poke- aim vc. 

i-ti'.  I  llalluwiiig  and  backing-  Stjire. 

BaeLvf-iHuiiiiij  mid  barrrl-,n,iki,iii  iin-  gi'iiirally         iiiai'liiiif.  StRiv.hriiiler. 

fanicil  on  ill  fac'tiirii'S  s|K;i;iiil  iiiiuliiiK-ry  ln-iiig  nii-  :  Hooji.  St&vc-cuttcr. 

jiliiyiil.  II IK) [J- blinding  luachiiic,  Stave-ilrnuwr. 

Tlie  aci«>iii[>Hiiyiiig  cut  givi'a  an  ini invasion  tlint  i  Hi>u[>.eultiT.  Ktavr-joiiiti-r. 

iLt-  buainvsB  of  cooiKiiiig  fa  conducted  un  (-iiHrgvtiu  |  iloi){>-iln')<siiig  niachini'.  t^tavr-miK-hini'. 

HDo|i-drivi'r.  StMVv-Miiiiiig  luu'hini 
<  il«o]i-jiuiii'hiiig  nuphinii.  Stavr-i>rtter. 

I  II  ui)|i- living  iiinrhiiiR.  Ta|i-U>nT. 

I  ll(H>|>.Khaviiig  uiui-liiui-.  TruM.liDoii. 
Ilooji  KphiviiiK  Biid  lieiid-  Turret. 


ing  111 
Ilovi'1. 


Coo-thay'.    {Fabric.)     A  sthped  aaljo  madr  in 

Cop;  Cop'pin.  1.  {SiiinaiKg.)  A  t'onii-al  tail 
of  thread  uouiid  unoii  a  N|>iiidle  or  tuW  ill  a  »|aii- 
iiiiig-iiiai'liiiK^.    ami    reuioi'atile   by   blip|>iiig  Ihnv. 

The  aipping-rrel  in  the  mt-BBH  of  iltotribatiug  lb- 
mviiig  or  yani  np  and  down  on  tlir  Imbliin,  m>  »*  l<i 
wind  it  into  the  tonu  ivquirvd.  Thr  rnmi  tl,  Fix. 
144'2)  is  thi!  nsiilt  of  a  c('li<-im' forgiving  t-ach  laiT 
an  ii|ilul  Iriigth  of  yam,  ao  that  th»  leuglh  ol  ibf 


111!.  1442. 


Tlii^  iiiiTi-aiH'  ill  diam- 
I'tiT  ri'iiilira  in-w.-isary  a 


d<-vi<'p   t'alli^l 


puVfy  (wliicli 

Japavif  OKpiri  i/rtn,  a  ,V.i[.V(  Pirinrrj.  Tile  cop  [2,  Fig.  14421 

made  on  tlie  Bpiu.lleB  of 
|ii'ini^ip1<'H.  Whih-  th<'  Hindoo  brii:kliiy>ir»tt>.  at  his  the  niuh'  is  of  a  diflervnt 
ivork,  und  tbi-  blai'ki^tiiitli  uf  hhii''  uIIkt  ••■iiiitry  —  runii,  tlir  yarn  lieing 
iiaiiH!  (onP'tteii  —  holiU  liii  t<in«-i  willi  his  foot,  it  wound  in  ii  iloubtr  conp 
iip|ii«n  that  ill  Ja|uli  one  holds  thp  diiver  und  ns  a  fiiiindution  abrit, 
iiiiother  etiinlH  upon  tin-  truHHiil  i';i-,k  to  use  Ihf  u|ii>ii  wbiili  tiic  rent  U 
hammer.  Iiiiill  upwanl  in  auccrit. 

Goop'er'B  Ham'mer.  A  hatniner  with  r  narniw  give  hiyeni,  which  are 
/in'ii.  H'hiisi-  Ii'tigth  is  ill  th<'  iilniie  of  thi'  motion  uf  nisily  uiiu'imi>d,  either 
ihi-  hHttinif  r ;  llH>^l  for  lullentig  and  llaring  iiii  iron  -  bv  the  ni>l  or  in  the 
lio«i>  to  lit  llii-  bnljf  of  a  cask.  Also  callnl  a  rf.</-  I  afiitttle.  The  conical 
h'liH'Wf.  \  ninfiilh.fiirm  with  coni- 

Coop'er'B  Plane.     A  Inni;  |>liini-  m-I  in  slntiling  '  <-h1  ends  ia  pn-servrd  {a 
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COPrKK-BOTTOMED. 


618        COPrER-PLATK  PRINTIXC-PKK&i 


I'OHt  the  tool,  whirli  iiitiy  1h*  wi|HMl  clean  with  a  j  a  high  tein|)ei«ture,  the  fimt  part  of  the  ofiefitiMi 


|»i«M'o  of  tow,  and  is  n'a<ly  for  use.  a  h  show  dif- 
ferent po8ition8  of  the  bit  on  its  stock. 

r  is  a  clfvioe  hy  which  a  gas-jet  in  applitil  to  the 
Uu'k  of  the  cv>/;ywr-fti7,  admitting  of  it.s  constant  use, 
without  continued  refen^nce  Iwick  to  the  furnace  for 
reheating.  The  gas  pas-ses  through  the  elastic 
tu)K>,  and  thence  through  the  htindle  and  shank, 
whence  it  issues  in  h  jet  upon  the  Iwuk  of  the  hit, 
in  quantities  detennined  by  the  sto]iCock.  The 
elastic  tube  allows  the  tool  to  be  moved  n?a«lily  in 
any  <lin^clion. 

Cop'par-bot'tomed.    {Skipbui/dimj.)    Having 


taking  8|  houm,  and  the  second  2)  booM.  The  re- 
actions are  to  some  extent  rrpetltiona  of  the  fbnvr, 
and  the  nnxluct  is  tDhiie  meial. 

8.  Rffining  of  former  mHailie  yrodmU.  Thr 
whi^fi  mrfal  of  o|)ei«tion  7,  and  the  red  ami  vkUt 
metals  of  ojN'ration  6,  are  calcineil  and  then  fvlinni 
pnxlucing  a  rich  regulut  of  copi>er,  a  rich  thg,  anil 
t)ottoms. 

9.  Combining  and  rtfinimj  of  fttrmer  metallic  yr^ 
ducts.  The  white  metal,  rvguluM,  and  6otium$  itf 
former  o|M>rations  arc  calciueil  and  fiuwd,  sork  rkb 
ore  b<?ing  addetl.     The  protluct  ia  metallic  cop|«^ 


that  |H)rtion  of  the  outer  skin  which  is  ex{K>sed  to  :  anil  a  rich  slag,  which  goes  back  to  the  oiiention  I. 
the   water  sheathed   with   copfNT,  ixh  a   protection    The  protluct  is  known  an  coarae  coffptr.     It  U  nu 

~      "  into  pigs.     Time  re()uired,  24  honm. 

10.  Converting  'the  coarse  copper  into  mailenUf. 
The  course  copjtcr,  in  the  form  of  piga,  U  placeil  in  tht 
furnace  ;  aliout  21  j  hours  U'ing  employed  in  brio^- 


against  that  great  l»re,  the  Tcrctlo  uavnlis. 

Cop'par-oap.  The  copper  ch)»su1c,  charged  with 
a  fulminate  an<l  placed  on  the  nipple  of  a  tin*-arm, 
to  explode  the  chargt?  when  the  hanmicr  falls. 

Cop'par-faced.  ( Tfntc. )  Having  a  fat^e  of  ing  it  to  that  condition  where  the  iilag  on  the  hV 
copiM>r  uiK>n  a  shank  of  type- metal.  !  face  containing  the  metallic  oxides  is  skimmnl  off. 

Cop'par-faBt'enecL  \SkipbuUdintf.)  Having;  It  is  then  calletl  dry^KuA  is  in  a  condition  vhiih 
the  nlanks,  etc.,  fast*ne<l  with  cop|)er  l)olts,  in  con-  <  would  be  brittle,  were  it  withdrawn.  It  in  rendrred 
tradi.stinction  to  iron  ;  the  latt(*r  Is'iiig  li;ibN>  to  ;  malleable  by  (uirlsmizing,  charcoal  and  green  wood 
rust,  es|iecially  in  contact  with  oak  and  by  exi:osure  |  being  thrown  on  the  surface.  It  is  then  ladletl  oQl 
to  wet.  !  and  ]M>ure<l  into  mohls. 

Cop'per-fur'nace.  CopiMT-smclting,  as  pnxr-  Cop'per-plata  Xhi-grav'ins.  A  rery  anrifst 
ticed  at  Swansea,  Wales,  consists  of  the  following  |  ai*t  ;  in  chasing  or  entrhasing  —  that  ia,  carving  oa 
pnM:e.sses  :  —  metal  —  it  is  seen  in  all  the  regions  of  antiquity,  is 

1.  CtilcinatioH  of  the  ore.  This  is  (>onduct<Hl  in  a  .  the  ages  of  <'optier  and  bronxe,  befoiv  iron  was  o«d. 
n»verl)eratory  fumatre.     (See   CaIiI-inino-furnack  ;    Many  thousancts  of  yean  pasaetl  before  the  platci 


t.'oi'PKU.)  The  charge  is  intnKluced  by  hopi)er  on 
to  the  hearth  of  the  furnace,  wheni  it  is  ex)>os(Ml  for 
11 A  hours  to  a  Hame,  which  disengages  the  sulphur 
and  arsenic  in  a  gaseous  sha]>e. 

2.  St'iMi'tUion  of  thr  ''oppcr  from  gangue  and  oxitlc 
of  iron.  This  is  acrompllsheil  in  a  melting-furnace, 
which  collects  the  cop|NT  in  a  iitatt,  consisting  of 
sulphuret  of  coniMTand  imn,  the  gangue  and  oxitle 
of  iron  in  the  siiafie  of  scoriie,  and  drives  otf  certain 
amounts  of  sulphur  an<l  other  volatile  matters. 

Vjach  charge  is  in  the  fumaee  four  hours.  The 
matt  collects  in  the  Iwsin  of  the  hearth,  and  is  run 
«>tr  into  a  cistern,  when-by  it  is  gninulated.  The 
scoria?  is  run  otf  into  sand-pits  of  small  si/.e,  where  it 
forms  bri<*ks,  which  an*  examined  f«)r  tmres  of  coj)- 
l»er  and  the  richer  iKutions  retained  for  remelting. 

The  cop|s*r  is  in  the  <>onditioii  called  coarse  metal. 

3.  Gatcinati'in  of  thr  rotr/o:  mt'tal.  This  is  per- 
foruHHl  in  a  reverls'ratory  furnaee,  the  heat  lieing 
gmdually  increased  for  'M  hours.  The  <*op|K;r  here 
reaches  the  condition  of  i'oin'nfd  mirs'-  metal. 

4.  Oxidation  and  rt'inorul  of  the  iron.  To  the 
j»roduct  of  the  fdrmer  operation  an*  addt^l  certain 
cop|M'r  onvs  free  from  sulphuret  of  iron.  By  melting 
in  eonnection  therewith,  the  sulphuret  of  iron  is 
oxidized  and  passes  into  the  .slag,  while  the  co]Hmt 
U^comes  a  matt,  in  the  condition  of  white  metal. 
The  charge  is  six  licmrs  in  the  furnace. 

Ti.  licmrlting  and  r*' fining  tlw  matt.  Hy  the  ap- 
plication of  heat  in  a  furnace  the  reae.tions  of  the 
former  oisTations  are  re|M'ated  ;  disengsiging  sul- 
phurous acid,  setting  coi>jM»r  fn-e  to  unite  with  the 

matt,  and  riMuoving  iron,  which  fmsses  fntm  the  con-  |  ruling-maehine,  f(dK>wed  with  acid. 
dition  of  sul]»hun*t  to  an  oxide  and  pa.vses  into  the  ,      The.se  lines  in  the  plate,  whether  fine  or  hfaty. 
.scorite.  '  are  tille<l  with  ink,  and  the  plate  ia  then 

The  pnxluct  is  known  as  blue  metal. 

6.  Ilrmi'lting  of  slags.  The  slags  n»s\ilting  from 
op<*rations  4,  7,  and  8,  an' mixed  with  certain  other 
on\s  in  a  f\inmce,  and  s<»veml  chemical  r<*actions 
take  placi*,  which  n>sult  in  two  metallic  pnslucts  for 
future  O)»erations,     -  red  and  trhitr  metals. 

7.  liffininq  of  thr  blur  metat.  The  Idur  metal 
of  o|»eration  5  is  slowly  calcinetl,  and  then  fused  at ,  is  made  very  thick,  and  is  laid  OB  with  adtMv  tf 


oniamcnttHl  by  the  graver  were  used  for  printing, 
and  even  then  it  was  suggested  li)*  taking  pmols  of 
inlaitl  or  chased  work.  An  artij«t  would  take  im- 
]mfssion8  of  his  work  for  purpoMv  of  trsnsler  or  irf* 
erence,  and  from  these  came  the  snggeation  of 
making  tlie  enpaving  in  such  a  manner  that  the 
im])ression  itself  might  lie  U^autiful  and  worth  keep- 
ing for  its  merits,  other  than  as  a  workman's  copy. 

In  cop))er- plate  engraving  the  lines  are  etcbeil,  or 
cut  by  a  graver  in  a  plate  ;  then  tilled  with  an  ink  : 
the  surface  of  the  plate  wijied  clean  ;  the  paper  Uid 
u]K>n  the  surface  of  the  plate,  and  both  run  throngh 
a  roller-press,  by  which  the  ink  is  tnuisleTTed  to  thr 
{>aiH>r. 

Vasari  ascribes  the  invention  of  engraiinc  on 
copiMT  to  a  gohlsmith  of  Florence  named  JlasD 
Finiguerra,  al)out  14dO.  The  oldest  engraverb 
wl)o.s(>  names  and  marks  are  known  were  IsrM'l  de 
Mecheln,  of  Dokholt,  in  the  bisho)iric*  of  Manster; 
Martin  Stdioen,  of  Colmar,  in  Alsace,  where  he  dird 
148t>  ;  Michael  Wolgemuth,  of  Nuremberg,  the  pie- 
ccjitor  of  the  famous  Alliert  Durer. 

Cop'per-plata  Print'ing-^prais.  Thia  press  if 
for  obtaining  impressions  fmni  sunken  engraTJi^; 
that  Is,  thost*  in  which  the  dewign  is  cut  ihIp  tbe 
copi>er  or  sUvI  plate,  in  contnulistinctiou  to  such  si 
have  the  <lesign  salient,  as  in  wood-engravinpk  whcfe 
the  |>art  whic.li  is  not  designed  to  print  ta  cot  avaT. 

In  copi)er  or  steel  plate  engraviiuf,  Unea  aie  Bsdr 
in  \\w  plate  by  the  graver ;  by  the  etching-poiat, 
followed  with  acid ;  bv  the  etehing-potnt  afcar 
(called  dry  ]K»int) ;  and  by  the  diamond  point  of  tkr 


through  the  press,  delivering  the  impresaion  npM 
the  soft,  tlamp  ]Mpcr  aliove  it,  the  ink  adhcriM  to 
th<'  |)a|N*r  and  lieing  withdrawn  from  the  Ubm iitte 
]»late. 

To  descrilie  the  process  a  little  mors  at  k^^ : 
The  plate  is  lai<l  on  a  small  metallic  tahls  hsidiv 
a  brazier  beneath.     This  ia  to  warm  the  iak,  wifai 


tioD  uiit  then  in  anotlirr.  The  bai¥  hund,  slightly 
dried  by  •  littU  whitiug,  in  thun  Hppliiil  to  the  plate 
to  polish  the  iiurfaii',  nnil,  the  margin  being  wined 
clou,  the  )il>te  is  laid  upon  th«  traversing  bed  of 
the  press. 

Toe  paper  for  the  impressioii  is  then  laiil  on  the 
pbte,  ajid  the  workman  turns  the  roller  by  means 
of  the  spokes,  dnwiiis  the  plate  and  pajjer  bi'tweeu 
tlie  txA  and  roller,  subjecting  it  to  heavy  pressurr, 
and  causiuB  the  ink  to  udhvre  tn  thi^  paper  and  leave 
the  lines  of  the  plativ  Blankets  intervene  between 
the  J»per  mid  the  roller. 

When  an  "  India  proof"  is  to  1>e  taken,  the  sheet 
of  fine  India  pa|ier  ih  lirst  Uiil  on  the  inked  plate, 
and  the  bacHiiui  at  pajxT  is  roughened  by  dabbing  it 
with  the  UrisllesofaHtilf  brush.  It  is  then  laid  on 
the  India  inpiT,  and  the  presaum  causes  the  two 


papers  to  adhere.  : 

The  old-rnshioniil  i'Upper-plaE»  pn-HS  has  a  roller  ; 
moved  by  the  ratlial  handles,  and  a  bed  travenun;^  on 


9  C0PYINO-PBE3S. 

moving  or  yam  is  evciily  distributed.     See  Bobbin- 

AND'FLY    FkAUK,  or  THHOBTLE. 

Cop-tube.    {Spinning.)    The  tube  in  aspjnnlng- 
maehine  on  which  the  couieal  ball,  or  cop,  of  thread 

Cop'n-lR.     {llwtic.)    The   stop  which   c 
the  manualx.  or  the  latter  with  the  pedals. 

Cop'y.     I.     A  siie   of  writing-paper  i 
20  X  IH  inehes. 


Cop'y-lng-ln'atro-ment.  A  tracing-instru- 
ment, or  one  for  multiplying  by  manifold  process. 

A  silhuuettK-machtne  u  one  for  giving,  on  a  re- 
duced scale,  the  outline  of  a  shad  aw -portrait. 

A  photograph  is  used  for  copying  dtHKingH  ui  a 
changed  h<^c. 

Another  mode  is  by  taking  an  impression  on  a 
weh  of  india-rubber,  and  then  stretching  it  to  the  d«- 
sired  extent ;  or  else  stretching  it  and  taking  the 
'  I,  and  allovring  it  to  contract  to  the  de- 
it.  In  either  case  the  iinpreasinn  may  be 
transfeiTcd  to  th*  stone  hy  the  proper  processes. 

Cop'y-ing-ma-chliiB'.  ACiiPYi.so-pEEi«(which 


writing  by  pnssurc. 

The  usual  Kystem  is  (o  write  with  an  ink  having 

a  somewhat  viscid  character,  and  to  expose  the  writ- 

te  1  page  lo  pressure  in  contact  with  a  leaf  ol  bibu- 

One  of  the  first  suggestions  in  this  line  was  by 
Binjamili  Ftauklii),  who  sanded  the  vet  wet  ink  a 
tl  c  iiiannsi-ripl,  paswil  Itbetweeu  rollcra  in  contact 
Hith  a  [lotished  Hoft-metal  phtti>,  imbnlding  the 
I  ery  in  the  (lewter  so  as  to  leave  an  iinpTessino 
from  which  a  cojiy  may  1*  obtained  by  the  copper- 
I  late  ]irinting  process. 

■ami's  Watt,  about  1780,  adopted  the  plan  of 
of  a  pBt?e  of  bibulous  |)biht  agnini-t  the  damp 
!_..    .1 rriting  being  legible  through  the 


mprovemi-nt  is  the  liealer  in  the  bed-plati'. 

The  Dutch,  P.ennans,  and  Italians  have  contenil 
ed  for  the  honor  of  the  invention  of  this  presx.  bu 
it  has  been  awarded  lo  the  Italian  »-u1ptorand 
smith,  Tomosso  Finiguera,  a  Florentine,  who 
about  14fiO.  It  is  stated  to  hiivi^  iH'en  suggi'Sliii  to 
him  by  the  appearance  of  the  imjin-.isioti  dcriviil  by 
the  actidental  pouring  of  a  r|nautity  of  brintstone 
upon  an  en^veil  plate,  prolmbly  engraved  for  the 
ornamentation  of  furniture  or  siinie  iinlileln<llt  or 
article  of  virtu.  Tlie  first  cnpfwr-plate  iiresMit  wen- 
simple  pressure.  The  rolliug-IHVss  was  invented 
in  1545. 

Copfpill.    {S/tiniuiig.)    A  fnp  {which  see). 

Cop'piiig-^Ute.  [S/iiniiiii/j,)  The  I'opping- 
niil  of  «  throstle -machine. 

Cop'jAng-imiL  The  rail  or  Imr  a\>nn  which  the 
hoMiat  rent  in  the  belihiii-nnd-fi'i  or  the  fhrostlf, 
machine,  and   by  whose   up-and-down   motion   the 


COPYING-TELEGBAFH.  O 

bMTt  ut>an  the  nppn  end  of  the  tcRW-ahall,  and 
)pv(i  millitripiit  |>owtT  to  deliver  the  impreauon. 

Bui.'SBL'h  ropyiug-prai  B  sets  on  tiie  eoiiipound- 
lever  |)ritii:iiilv.  The  bottom  of  tliu  preu  h  rkkIvm 
the  book,  mid  the  jdati^ii,  bring  Uid  thereon,  in 
driven  ilotrn  by  the  imssuru  of  the  eentnl  stud  A'. 
whicii  is  beneath  the  Uv<?r  hinged  at/, 

A  avcoii'l  Irvitr  /,  hiiij^eJ  Ht  j,  and  linvine  a  cam  « 
at  tlie  etid,  ia  tlieii  bruujflit  to  bvar  upon  the  former 
lever,  giving  u  Toive  ('qual  to  the  ilelivvry  of  an  iui- 
)ilVM(ioli  from  the  daiaii  ink  of  tliu  manuw-ript  ujwn 
a  idievt  of  tliiti  bibuliiiid  iiH[>ur  tuid  tliereuu  and 
lamii  sbei  ' 

The  nwni/Wrf  writer,  invented  by  Wedgwooii, 
180d,  aiid  eoniriatiiig  of  lulonil  aheeta  alteniatiug 
iri^i  tluu  lH)i(.T,  and  giving  a  iiumbLT  of  idcnticiil 
iuilircwuiins  by  tlie  aetiou  of  a  ittyliu. 

Haurbiuii''  )iolggmjih,  in  whicli  M^veral  pcntiU  uro 
<-nrried  in  a  framp,  ulIi  oU^ying  the  Bi^tion  ol  s  prin- 
I'ipiil  and  writing  upon  ita  own  particular  itniit  of 

IBplT. 

Cop'y-lDg-tel'e-gniplL  An  sp^atutus  foruuto' 
niatii:  tvlc)(rttphy  known  aa  Itonelli'i  telegraph. 
The  a]i]iarutus  eonHista  of  n  dia[iBti'liing  inntrunient 
and  a  rveviver  ut  tliu  rRiiiii;livv  t'uda  uf  the  line. 


ID  CORD-COVEBING  HACHIHE. 

enable  the  lettna  to  be  raadily  iliitingniihwl  Ii- 
Blead  of  the  ink  of  transfer,  chemioilj  prtfiand  fa> 
per  baa  been  uaed,  wbii-h  vt*  acted  upon  hj  Ht 
■park,  giving  viiible  doti  at  the  pMat*  at  '*^»^^^ 

Cor'«-ole.    A  form  of  canoe  lunl  in  ^n*  aid 
in  Britain  from  the  earliest 
perioda  uf  liiati>ry.     It  l'oq-  r%.  IMt 

aistHof  a  light  wooden  frame 
covereil  viih  hidex,  and 
capable  of  being  curied  on 
the  ahouldeni.  The  coraele 
i^  still  in  use  in  the  We«t  of 
England,  Vr'ale!!,  and  in  aome 
jnrta  of  Ireland. 

The  same  kind  of  boat  ia 
yet  used  upon  the  river  Bo- 
Tctou,  in  Thibrt,  aa  men- 
tioned by  the  AbW  Hue,  iu 
his -TniveUinTHitaryand  ' 
Thibet,"  1844-46.  "Itwaa  ~ 
i:om]H>iii'dorox-hidt-H.  solidly 
Hewn  togHthiT,  and  kept  in 
shape  by  noniv  light  tiiaiigles 

ofbaniboo llie  man 

then  took  hi*  boat  again  upon 
hb<  ba<-k,  and  rode  olf." 

Tlie  bindi-liark  eanoe  diffent  mainly  from  thit  ia 
the  niHti-riol  whervwith  it  ia  eovered.     Srr  Canul 

Coi'beL  {Arekibxiurt.)  OTtvrUille.  A  foia 
of  bracket  uu-d  in  Gothic  andiitecture  tu  iiu|.^ 
the  rndH  of  tinilnTs,  an^hea,  jiatapets,  tloon,  ivnucrs 
eb:.  Itiaaprojeetingblock  of  atone,  tuually  carvnl, 
and  with  a  receding  face. 

Cor'bel-pieoe.  A  bolster,  a  woodeii  anppstt- 
ing  piece  or  bnu'ket.     A  mrbel, 

Cor'bol-ta'bla.    A  cornice  aupporled  by  coMi. 

Cor-bond'.  {Mining.)  An  irregular  omm  «c 
drojuier  from  the  lode. 

Cord.     1.    A  string  or  aniall  rope  coufioinltf 
Hovi-ral  strands  twisted  tugether. 
.    2.  A  kind  of  atout  tibfa«l  fiutian ;  wrduroji. 

3.  In  lancy  weaving,  the  ii|bkt  d  the  dcNp- 
l«)>cr  conlined  by  two  vertical  hnea,  alao  the  Mnif 
wliii-.h  coiiiiccts  the  tieet-iwitia  at  the  Ita/. 

Cord'age.     See  Rope. 

Cord-ooT'ei-iiiB  Ma-oUna.     A  nachuc  ii 

Fl(.  1440 


Cbfiymc- niqrropit. 


The  mesHB^p  is  written  with  n  non-eonducling  ink 
on  a  sheet  of  foil,  whiirh  is  then  lsp)i«l  nroiind  the 
roller,  and  a  sheet  of  white  tisiper  is  wrapiieil  on  the 
m^eiving  roller  and  >.'oven-d  by  a  iiheet  of  trannfer- 
iiaprr.  The  clrctriit  ein'uit  bi>ing  established,  so 
long  as  the  jmint  of  the  lever  of  the  disjiatcher  ia  in 
rontai'L  with  tin-  nn'tallic  surfai^c  of  the  pai>er.  the 
aniiatim'  of  ihe  nni-ivrr  a  nttmeteil  liy  its  magnet, 
and  tlu-  Btylua  of  the  ms'iviT  elevated.  When  the 
stylus  of  the  dia]iiit<-h<'r  crcisseM  the  non-iondurting 
ink.  the  cirruit  is  hrnkm,  tlie  alylus  of  the  m^eiviT 
dro|M  n)iua  tin-  traiiafeT'iianer  and  imjirints  a  mark 
uiKin  the  pniier  Is'neath.  Rmielli's  hail  live  slvles 
and  aa  many  wimi :  the  former  trailed  over  the  line  | 
of  letters,  making  five 


OKO-anTina  l^dlim 
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CORE. 


k  cord  (or  wire)  receives  a  covering  of  thread 
when  this  is  plaited  on,  it  constitutes  braid- 
See  Braiding- MACHINE.)  In  the  machine 
ited,  the  yarn-bobbins  Z>  Z>  are  upon  carriers, 
I  yarn  proceeds  upwardly  through  the  spindles 
he  flyer-bobbins  F,  which  are  sleeved  there- 
cany  the  silk,  which  is  twisted  by  the  flyer 
the  yam  or  cord  from  the  spool  2>  at  a  point 
rhere  it  issues  from  the  guiue  O.  At  a  point 
the  three  covered  yams  are  twisted  into  a 
14  cord  or  bullion. 

I  diy^T.  A  machine  for  drying  sized  or 
tfdi,  webbing,  tapes,  etc. 
itoir  passes  Mneath  rollers  submerged  in  the 
if  the  tank,  thence  beneath  pressure-rollers, 
vemove  superfluous  moisture  ;  then  between 
U  rollers,  theuce  to  the  dryer,  which  has  a 
V  pmUlel  pipes  placed  in  slightly  inclined 


ng  ItfO. 


Cord-Drying  Machin*. 

\  the  material  to  be  dried  passing  up  and  down, 
nterlaced  between  the  pipes.  Hollow,  heated 
Til  around  which  the  fabric  passes,  are  placed 
1  the  ranges. 

El'^d  FRMio.  One  having  a  pile  which  is 
riba  in  the  direction  of  the  length  of  the 
IS  corduroy. 

having  altemate  laiger  and  smaller  threads, 
n  the  weft  or  the  warp,  so  as  to  give  a  ribbed 
ed  surface. 

I'er.  {Se%Ding'm(u;hi'M.)  A  device  for  lay- 
da  between  fabrics,  or  conls  or  braids  on  the 
of  a  fabric.  See  "  Sewing- Machine  Attach- 
"  published  by  G.  W.  Gregory,  Washington, 

■dUlaA.    (FcAnc,)    A  kind  of  kersey. 

ling.    (fFeaving.)    The  cording  of  a  loom 

irrangement  of  the  heddles  so  that  they  move 

clusters  and  times  as  may  1)«i  required  for  the 

tion  of  the  pattern.     (See  Draft.)    A  set  of 

I  connected  with  a  given  shaft  is  called  a 

Each  shaft  is  connected  by  a  cord  to  the 

whereby  it  is  moved. 

dom.    1.  (FortificcUion.)    The  coping  of  the 

3nt  of  the  9carpt  which   is  the  inner  wall 

ditch.    At  this  point  the  /raise  is  placed,  if 

)U8ed. 

cordon  projects  a  foot  beyond  the  face  of  the 

jr  revetment, 

he  edge  of  a  stone  on  the  outside  of  a  build- 


Cord'wrain.  A  Spanish  leather, 
Uy  of  goat-skin,  but  now  frequently  made  of 
3fae-hiaes.  It  is  finished  as  a  black  morocco, 
named  from  Cordova  (the  ancient  Corduba), 
is  situated  on  the  Guadalouiver,  in  Anda- 
lod  was  founded  by  Marcellus.     It  was  the 


chief  emporium  of  Iberia.  The  Moorish  dtv  con- 
tained 300,000  inhabitants  in  the  eighth,  ninth,  and 
tenth  centuries.  It  was  the  great  seat  of  the  arts, 
sciences,  and  learning  in  the  days  of  liberal  Spain, 
when  the  people  were  worth  something,  before  the 
black  darkness  of  the  Pedros  and  Philips. 

Cor-du-roy'.  1.  (Fabric.)  A  stout,  ribbed  cot- 
ton fustian,  mode  with  a  pile  so  cut  as  to  leave  a  sur- 
face ridged  in  the  direction  of  the  warp. 

2.  A  road  formed  of  poles  laid  transversely  and 
in  contact.  It  is  used  as  a  mud-bridge  in  swampy 
places. 

Core.  1.  {Founding.)  An  internal  mold  which 
forms  the  interior  of  a  cylinder,  tube,  pipe,  faucet, 
or  other  hollow  casting.  It  is  made  of  various  pro- 
portions of  new  sand,  loam,  and  horse-dung.  It  re- 
quires to  be  thoroughly  dried,  and  when  containing 
horse-dung  must  be  onmed  to  a  red  heat,  to  consume 

the  straw.  This  makea 
it  porous  and  of  a  brick- 
ie color. 

The  core  is  made  in  a 
core-box,  and  has  pro- 
jecting portions,  known 
as  core-printef  which  rest 
in  the  prints  of  the  mold. 
The  model  from  which 
the  object  is  cast  is  solid, 
and  makes  an  impression, 
partly  in  the  cope  and 
partly  in  the  drag.  When 
the  pattem  is  removed, 
the  core  is  laid  in  its 
place,  the  projecting 
^'  portions  resting  in  the 
recesses  made  by  the 
prints  of  the  pattern. 
Touching  the  loam  of  the  mold  at  no  other  ^int,  it 
occupies,  in  the  case  of  a  pipe,  a  central  position  in 
the  space  which  is  to  be  run  full  of  metal.  When 
the  metal  has  been  poured  around  it  and  then  cooled, 
the  core  is  liroken  out,  leaving  the  casting  hollow. 

Simple  cores  are  those  which  do  not  prevent  the 
delivery  of  the  cope  and  drag,  that  is,  which  have 
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Cons. 

no  undercut  portion  which  would  prevent  the  por- 
tions of  the  flask  from  being  parted  in  the  usual 
wav. 

In  the  first  of  the  examples  represented  (a),  the 
core  is  inserted  in  the  pattem  wnen  molding,  and 
is  pushed  from  the  pattem  so  as  to  remain  in  the 
mold  when  the  pattem  is  withdrawn. 

In  the  second  example  (b),  the  portion  of  the  core 
projecting  from  the  pattem  forms  a  print,  and  both 
pattem  and  core  are  molded  together.  When  the 
pattem  is  withdrawn,  the  core  is  detached  and  the 
priTit  inserted  in  the  impression  made  by  it  in  the 
oopi>.  That  part  of  the  core  which  was  imbedded 
in  tLe  pattem  then  projects  into  the  space,  and  the 
metal  is  cast  around  it.  The  core  thus  makes  a  hole 
in  the  casting,  but  not  through  It,  as  will  be  ob- 
served. 


In  the  third  exunpli^  {c),  tb«  pattern  hM  project- 
ing iiinMU,  called  prinU,  on  one  or  both  akles  ;  when 
luolJnl,  thftge  projections  make  holes  in  the  loam. 
Cores  of  the  reijuired  size  ami  shape,  and  having 
limjectiuns  to  lit  thi'se  huleH,  are  pn-Tioualy  mmle, 
anil,  hf.iag  Htted  then'tiito.  arc  wuured  thereby,  the 
|H>rtinnii  ]irujecting  iiilo  the  u|K:n  s[iBcr  Iwinf;  nir- 
rounded  by  the  n)etal.  no  hk  to  Uuke  «  hole  ill  the 
i^^iHting  or  a  hollow  ca:iting,  aa  the  case  may  be,  when 
the  i-orL-  ia  pii-ked  to  pivixs  and  broken  out  of  the 


the  exanpU  1,  it  diridN  tlu«<i|^  tla  uia,  od  w- 
tionhaTJni^a  recna  which  la  equal  tooMhalfgl^ 
be  molded  therein.    Tli« 


The  < 
repreaent :  - 


Hpigot.  A  piece  having  a  straight  aiid  a  curved 
muitiae,  and  which  delivers  JCa  own  ront.  Une  hav- 
ing only  a  perpendicular,  wjiiare  core.  One  with  a 
round  iM>re  [arallel  with  the  Tnce  of  the  flask. 
One  having  two  rectaiiffutar  cores  crnuing  each 
other  at  right  angles.  The  cap  of  a  double-acting 
pump,  tile  core  for  whii^h  is  shown  in  section  in 
the   small   ngure  ;    the  shaded  portions  being  the 

Sheaves  are  cast  with  annular  cores,  the  pattern 
being  divided  in  a  plane  perpendicular  to  ita  axis, 
which  permits  one  hnlf  Che  pattern  to  be  with- 
drawn, then  the  core,  then  the  olher  purl  of  the  pat- 
tern. The  core  is  then  replaced,  and  the  mold 
closed. 

When  a  core  is  made  on  a  Urge  scale,  as  in  the 
interior  mold  of  a  heavy  cylinder,  cistern,  tank, 
etc.,  it  is  calle<l  a  noael. 

2.  A  central  piece  occupying  nn  axial  position 
within  a  circolat  aperture  at  which  clay  or  lead  ex- 
udes in  the  process  of  making  earthenware  or  Wlen  , 
pipes.     The  c«re  gives  the  inside  shaiw  to  the  pipe,  j 

3.  (liotK-makiiig.)  The  central  strand  around  I 
which  four  other  strands  are  twisted  in  a  ihroad  ' 
Snu>Kr~laid  rope. 

4.  (HudritH'ie  Engiiueriiig.)  A  wall  or  structure 
absolulel;  impervious  to  water,  ntaced  in  an  em- 
bankment or  dike  to  prevent  the  jiercoUtion  of 
water,  which  may  penetra.te  the  porous  material  of 
which  the  remainder  of  the  dike  is  composerl.  The 
core  may  be  of  puddle  or  a  wall  laid  in  hydraulic 

Coi«-bai.  The  bar  or  spindle  whicrh  supports 
lUe,-ore.,fashell. 

Cor«-box.  A  divisible  Inx  in  which  clay  ia 
tsinm  'd  tu  fumi  cures.     For  cylindrical  cores,  as  in 


of  H  bnus  or  lead 
cure-box  suitable  for 
caatinu  the  stopcock 
r:  ;  d  Siovft  the  Con 
itself  after  ill  re- 
nioval  from  the  core- 
box  b,  in  which  it  is 
also  shown,  c  is  the 
model  from  which 
the  oljjpct  is  molded ; 
theshlded  parts  rep- 
resent the  projec- 
tions or  core-iirinta, 
whir^h  imprint  with- 
in the  mold  the 
places  where  the  ex- 
tn-mities  of  the  core 
d  are  sumiorted 
when  placed  therein. 

C  ore-box 

Fl«n«.  A  peculiar 
form  of  ]ilane  which 
haa  a  cutting  tooth 
projecting  below  tlie 
sole,  to  plow  grooves 
in  the  patta  of  a 
core-box. 

Corft-ptlnL  A 
projecting  piece  on 
»  pattern  for  mold- 
ing to  form  a  hole  in  the  mold  to  remre  the  *t4 
of  the  care  by  which  it  ia  matained  in  the  mold  it 
proper  position  relatively  to  the  olqMt  caM.  |8m 
C  Fig.  1458.) 

Cor'ar  uid  BU'oer.  An  implemmt  for  cuttiig 
the  core  out  of  a  peeled  apnie,  and  at  the  mok  tine 
cutting  into  piece*  for  cooking  or  diyiiw.  tSee  Df. 
2SI.] 

Cor«-valTa.  A  idug-valvr  which  haa  a  rotair 
reciprocation  in  a  cylmdrieal  or  hollow  coatcsl  Mrt ; 
flccu]iying  about  the  same  reUlivc  pocitioo  to  it* 
seat  as  the  core  of  ■  faucet  does  to  the  caiting  ilvlf. 

Cooeo'tonMk  Corttome.  An  inatraiDrnt  bt 
cutting  through  the  iris  to  form  an  artifleial  f*l&- 
All  iridaionc  (which  sec). 

Coit     {Mining.)    1.  A  basket  to  t»zrj  coal  > 

2.  A  square  frame  of  wood  to  c«ny  mmIs  on. 

3.  A  Bled  or  low-wheeled  wapm  in  a  minr,  tonn- 
vey  coal  or  ore  from  the  miners  to  the  bottMD  of  tk 

Cork.  The  fakrk  of  the  cteLgieeu  <iak  (QiMrrw 
mibrr).  It  grows  in  the  South  of  France,  in  Tnacul, 
Spain,  Portugal,  and  Algeria.  The  tree  aheda  its 
abundant  bark  naturally,  hut  this  produce  ia  nhe- 
leas  commercially. 

The  cork.tree'at  the  age  of  lw«llT>ive  jeui  ■ 
burked  for  the  first  time.     A  drenhrWiliaB  islnl 
Htki; 
TWae 


longitudin'  .  ,  ,  „ 

planks.  The  tree  i*  then  left :  um  mf  dm  i^ 
stoiijieil  from  circuUtion  ;  the  b«ik  kHiaa  M  ^ 
and  curl  outward  \  and  shortlj  Mch  stt^  !•  fMln 
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sir  by  the  band.  TbU  process  is  rrpeated  every 
7hu»  g»therea,  this  bark  ia  mvpsred  for 
0  ways.     By  une  metboil,  tlir  tablet, 


tea  vtATt.    Tbiu  gstbeti 


■n  then  dried  carvrully  before  litrge  tireR,  und  turned 
eonitantly.  When  perfectly  flat  anil  dry.  they  are 
complete. 

By  the  second  method  the  damp  jircsiHui'e  in  the 
pta  ii  diijiensed  nith,  the  labia  beinf;  simply  laid 
with  their  convti  siiles  toward  the  firt^,  and  auffered 
to  remain  until  their  warji  is  lost  and  they  beronie 
Bat.  Thia  tree  and  ita  nses  were  known  to  the 
Graeka  and  Romans.  In  the  time  ot  I'liny  it  was 
employed  for  nearly  as  many  purposes  as  at  present ; 
•1  ttciats  for  fishermen's  nets,  waterproof  soles  fnr 
■hoes,  booys  for  anehars,  and  for  iwimming-jnekets. 
The  oae  of  cork  for  stopping  bottles  was  not  entirely 
nnknown  to  the  Romans,  being  mentioned  by  Cato 
and  Horace,  though  its  application  to  this  purpose 
does  not  seem  to  have  been  very  coniiHon,  as  we 
And  evetywhent  directions  given  to  close  up  wine' 
cMka  and  other  vessels  with  pitch,  clay,  gypsum,  or 
potter's  earth,  or  to  till  the  upper  [lart  of  the  vessel 
with  oil  or  honey,  in  order  to  exclude  thi!  air  from 
those  lie^iiara  which  they  wished  to  preserve. 

Stoppers  of  cork  seem  to  have  been  first  introduced 
nfter  the  invention  of  glass  bottles,  an<l  these  do  not 
appear  to  have  come  into  use  before  the  titleenth 
erntary.  When  Stephanus  wrote  (in  I5S3I,  cork 
■as  used  in  France  principally  for  soles ;  and  in  Ger. 
many  wax  stoppers  were  used  by  the  apothecnries 
until  about  the  close  of  the  seventeenth  century. 

Where  the  tree  ia  indigenous,  the  inhabitants  ap. 

tly  cork  to  many  purposes.  In  Spain,  beehives  and 
itchen  pails,  pillows  anil  window  lights  ;  in  Mo- 
rocco, dnnking- vessels  and  plates,  tUM  and  house- 
eonduits ;  in  Portugal,  roofs  for  houses,  lining  for 

Erdsn-walls,  and  fences  for  poultry-yards  ;  in  Tur- 
y,  cabins  for  the  cork-cutters  and  colSns  for  the 
dead  ;  in  Italy,  images  and  crosses,  pavementJi  along 
the  via  erueia,  and  buttresses  for  the  village  churcb- 
sa;  in  Algeria,  shoes  and  wearing-apparel,  saddles 
and  hoiwnhoes,  armor  and  boats,  landmarks  and 
fortifications,  furniture  in  mansions,  racks  in  stables, 
and  steps  for  houses.  Its  use  for  tloats.  shoe-soles, 
wads  for  howitzers,  bungs,  stoppers,  hat  foundation?, 
life-boata,  models  uf  architecture,  and  as  a  material 
for  Spanish  black,  are  familiar  to  most  of  us. 

Cork-olup.  A  wire  attached  to  tile  neck  of  a 
bottle,  and  holding  down  the  cork-     See  Bottlk- 

Tbe  knife  of  the  cork- 
thin  and  sharp 
blade  about  six 
inches  long  and 
tafiering,  with  a 
truncatedend.    It 

tai  KhI/i.  whettitl  upon  tlie 

iKMird  from  which 
n  which  (he  cork  resti  during  cut- 
ting- 

Cork-filti'o«t  Oneadaptedtnbeinsertedthrough 
a  cork,  to  draw  the  contents  of  a  bottle.     8ee  BoT- 

Coi'k'liig-nui<alilne'.  Onefordrivin^cJirksinto 
bottles,  a  is  the  frame  ;  b  h,  two  vertical  guide- 
rodi  connected  at  top  by  the  brid^ng-piece  e.  A 
crMt-henil  aliding  on  the  upper  ends  of  the  guide- 
rods  i  b  ia  connecteil  by  side-ro<U  it  k  to  the  lever  g. 


the  branches  of  which  have  their  futcruma  at  i,  nnd 
I  are  united  at  the  handle  A.  In  the  cross-head  are 
'  secun-d  three  metallic  plugs  e,  immediately  above 
j  the  holes  in  the  cross-iiiece  /,  which  is  firmly  ae- 
I  cur«Hl  to  the  gnide-rods  b.  In  the  crass-piece  /  are 
I  three  conical  tubes  of  different  sizes,  so  as  to  suit  the 
I  varying    necks   of 

bottles  of  different  Fig.  14Gfi. 

I  sizes.     The  nptie 

ends  of  the  tube 


larger  than  the 

m rough  which  the 
curks  are  forcibly 

wedge-shaped 
piece  whose  up|>er 
surface  is  horizon- 
tal, and  it 
to  and  Im  in  slides 
by  means  of  the 
treadle  t  and  arm  m- 

The  o[ienition  is 
as  follows :  — 

The      workman 
seats  himself 


achine 


e  foot 
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riaes  the  stake  < 


the  treadle,  and 
the  handle  h  in  his 
right  hand.  He 
places  a  bottle  on 
the  wedge  n,  with 
its  neck  beneath 
such  one  of  the  three  tul)es  as  will  contain  ■  cork  of 
the  size  he  sees  to  lie  suitable.  Such  a  cork  being 
]>laced  in  the  tube,  a  motion  of  the  treadle  niaes 
the  bottle,  and  the  depression  of  the  lever  h  g  drives 
the  cork  into  the  neck  of  the  bottle.  The  reverae 
motions  of  the  lever  and  treadle  release  the  bottle. 

See  BuTTLIKU-MACHINE, 

Father  Pengnin,  a  monk  of  the  monastery  of 
Hautvilliers  (die<l  in  1715),  seems  to  have  been  the 
inventor  of  sparkling  champagne.  The  wine  of  the 
country  had  been  celebrated  for  centuries,  but  the 
old  Beneilictine  discovered  the  art  of  making  it 
effervescent,  and  secured  )C  by  a  i-orit  and  itring. 

Cork-faat'«n-ai.    See  Buttle-stoI'PER. 

Cork-Jaflk'et.  A  jacket  lined  with  cork  for  tha 
purpose  of  sustaining  the  wearer  on  the  surface  of 
the  water.  The  Koman  whom  t'amillus  sent  to  the 
capitol  when  besieged  by  the  Gauls  is  reported  to 
have  supported  himself  by  a  cork-jacket  as  he  swam 
the  Tiber  with  his  clothes  on  his  liead. 

Coik-DUt-oblne'.  Corks  are  made  by  hand  and 
by  machinery.  The  formur  readily  but  slowly  ]iro- 
duces  the  perfectly  shaped,  somewhat  taiwring  cork  ; 
the  latter  process  produced  a  cleanly  cut  cori,  mm- 
ally  of  cylindrical  form,  the  tapering  fonn  being  af- 
terward.s  given  by  pressure.  In  hsnd-roaking,  the 
workman,  with  a  sharp  knife  in  bis  band,  and  a 
block  of  cork  in  his  left,  forms  the  cork  by  two  semi- 
circutur  cuts.  In  the  machine,  the  knife  cuts  a  per- 
fect arc  ;  the  machine  drops  the  cork  into  one  receii- 
tacle  and  the  sliavings  into  another,  and  the  hone 
instantly  sharpens  the  knife  for  farther  work. 

In  another  furm  of  machine,  the  slabs  are  cat  Into 
square  blocks  by  a  circular  knife  mounted  like  -t  cir- 
cular saw.  The  stiuare  pieces  are  then  held  by  the 
hands  of  boys  in  a  kind  of  lathe,  in  such  a  positiou 
that  the  sharp  and  thin  end  of  a  hollow  cylindrical 
cutler  will  cat  out  a  perfectly  round  cork  in  an  in- 
stant. <'utters  of  various  sizes  are  employed  to  cut 
c^orks  of  the  desired  size.  Each  cork  is  then  placed 
by  little  lingers  in  corresponding  recesaea,  in  a  feed- 


CORK-PllESS. 


wliivl  or  an  Automatir  mai'hiii?,  wh«rc  tbc  corki  nn 
ta|H>r''il  liy  the  rpniovul  of  a  tbiti  ulinvinit  from  the 
(iciiphery  or  on«  fnil.  Thu  Hhsvinf;  U  removed  by 
the  slurp  rtl^e  of  a  circiitar  cutter  over  two  feet  in 
diaiDPter,  wiiiuli  revnlTrs  horUuntally.  The  rdgc 
of  every  iimtruiiiuiit  that  cuts  I'ork  u  brought  in 
i^ontauC  with  tlie  niatedal  lu  lie  uut  with  a  very 
ifmm'ug  stroke,  us  auuh  Rjioiigy  material  coald  not 
I*  cut  aatiafiuilorily  by  a  eriialiiHg  stmkp.  Tlik-k 
iilalH  of  cork  are  cut  into  lawi  vorks,  while  the  thin 
iinui  ai-c  worked  into  corks  of  a  vom'S)Kinding  size. 

Cork-prOBB.  One  in  which  n  eork,  iin-viouily 
wetteil,  ia  rendered  eUslic,  to  enable  it  tlic  more 
readily  to  enter  the  neck  of  a  bottle.     In  one  form. 


Fi|.USB. 


tW  cork  ia  placed  between  the  serrated  surfacea  of 
the  concave  and  the  rcceutric  cam,  and  preKted  to  a 
less  or  fprater  extent  bv  a  partial  rotation  of  the 
Utter. 

Another  form  is  a  lever  preaa  with  jawa. 

Cork-pnU.  A  substitute  for  a  corkscrew,  hav- 
ing hooks  or  fan^  which  clasp  a  cork  when  in  the 
bottle  aud  draw  it  thence. 

The  laws,  while  cotlapseil  by  the  ulide,  are  passcil 
throtmh  the  neck  of  the  bottlf  ;  and,  being  opened, 
are  then  clasped  around  the  cork  by  the  motion  of 
the  slide,  and  the  cork  with  its  retractor  is  drawn 
from  the  bottle. 


ni.UfiT. 


nc.ii6». 


a  COBKEB-DBILL 

Cork'aomr.  The  donUn-Mtew  whick  rat>^ 
the  cork  by  rotation,  and  then  wilhdrrw  it  bi  ■ 
continued  or  reveraed  drculsr  motion,  *u  |iatntnl 
in  England  by  Thonuuon,  180S. 

Cork'BOieir-ataii'oaa*.  A  wiadincstainvirh 
a  solid  nrwel. 

Cor'llM-en'illW.  A  form  of  ateun-ninor  bal- 
ing a  variable  and  automatie  cnt-olT  of  peenTiari'Lit' 
Hcter.  (St*  CvT-'irr.)  It  hai  two  inlet  and  tim 
iiiliHUnt  valves,  which  ar*  sqpnrntal,  and  vilmtf, 
each  on  its  sjiindlc,  within  a  Iwtrd  cylinUrial  nar 
Tlie  valvM  are  independently  moved  liy  nid*  from  i 
vibrating  disk,  which  ia  operated  by  an  n-ccnttr 
and  rod.  The  mechanism  which  opens  the  valti  ii 
thrown  out  of  gear  during  every  stroke  af  the  n- 
giiie.  When  this  diaconuei-tion  takaa  |>Ui«,  tbr 
valve  is  instantaiieoualy  itlc«r<l  by  a  spring,  which  i> 
cnahioned  by  a  small  piston  ctoung  on  compmanl 
air.  The  instant  at  which  the  steam-valvrs  air 
thrown  out  of  gear,  and  the  stram  ihua  cot  off.  de- 
pends ou  the  position  of  the  halls  of  the  gpreraM 
at  the  moment.  The  exhaust -valves  open  invaria- 
bly to  their  full  eitent.     See  C'CT-orr. 

Coni-«kka  Cattar.  A  stsmu  or  form  wkick 
corn-cakes  from  the  sheet  of  Jougb  ;  or  a  Ba- 


the table  passing  beneath. 

Com-oor'ar-Ar.  A  plow  or  pxir  of  pknrs  t* 
run  alongside  a  row  of  dropped  com  and  thraw  ewtl 
upon  the  aeed.  Sotnetinwa  followol  by  a  nUer  a* 
the  sane  stock  to  compact  the  «uth. 

Com-Orib.  A  mnaiy forcom,  havtngopemfia 
between  the  slats  Ibrming  the  sides,  te  nMUc  IM 
crib  to  admit  air  and  season  the  oom  withottt  mM- 
Ing. 

Com-onl'd-TK'tor.  A  plow  for  ealtiratini  mci 
in  hilU  or  drills.     See  Clltivatok. 

Com-onttar.  1.  l^tgriatUifr*.)  A  knife  ar  a 
machine  for  cutting  corii.     See  Corn-kkipk  ;  CoiS- 

2.  iSurgieal.)  An  inatrnment  for  remorii^  botajr 
excrescences  from  the  feet. 

Com-dilU.    A  planter  for  aowinfi  com  in  rawi. 

The  corn-planter,  protirrly  speaking  placM  die 
aee<l  in  hjlU  in  a  row.  When  the  rows  an  uliiii^ 
so  called,  the  com  ma;  be  worked  one  wijr  andthsB 
acrosi,  and  so  on.  Com  in  drills  can  be  traded  iMt 
one  nav.     Set  Ci>iiK-rL*MTBB. 

Cor'ner.  ^Boa^:•bi^lJil^g.)  n.  LMtkcr  einv 
covering  to  a  half-hound  hook. 

b.  A  triangular  tool  uaed  in  goM  «r  hiiad  tool- 
ing. 

Cor'iiei^^thlB'aL  A  chisel  wltk  tm  adpi  p»- 
jectins  rectangnlarly  ftMn  ■  oorMr  ;  Had  lir  cM- 
ting  the  comen  of  mortiira. 

Cor'nai^-dilU.  One  drivrr.  by  •  enak  «■!  lani 
gearing,  being  thus  adaptad  to  bon  !■  plw  «feN« 
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1%.  1460.  the  snrroanding  frame  or  ma- 
chinery will  not  allow  the  rev- 
olution of  the  ordinary  brace- 
handle.  The  back-center  has  a 
rigid  support,  and  the  tool  is  ad- 
vanced oy  the  occasional  rotation 
of  the  feed-screw,  by  a  lever-pin 
in  the  transverse  hole  of  the  screw- 
head.  Also  called  a  French  drill. 
Cor'ner-punoh.  (Machinery) 
An  angular  punch  for  cleaning 
out  comers. 

Cor'ner-«aw.  One  for  re- 
moving the  corners  of  a  block, 
giving  it  an  octagonal  shape.  The 
saw -mandrel  is  mounted  in  a  head 
which  traverses  on  ways  parallel 
to  the  trough  in  which  the  block 
is  placed.  The  block  is  slid  in  the  trough,  bringing 
it  against  iht  saw,  and  taking  off  the  comers  in 

Fig.  1461. 


ConuT'DnXL 


ComeT'Saw. 


It  is  one  of  the  series  of  block-making 


a.   A  wooden   wind-in- 


ion. 
OHchines. 

Coronet    1.   (Music.) 
•tnunent  of  the  oboe 
daaa,  long  since  dis- 
nied. 

A.  A  metallic  wind- 
instmment  resembling 
ft  tnunpet,  and  used 
in  banda.  The  eomu 
of  the  Romans,  like 
the  instruments  men- 
tioned in  Leviticus 
(xzT.  9),  was  curved 
and  formed  from  a 
hom.  It  was  after- 
wards of  metal,  prob- 
ably copper.  Its  in- 
vention is  credited  by 
Athenaoostothe  Etrus 
eana.  It  differed  from 
thelt&iain  being  lar- 
ger, and  from  the  tuba 
in  bdnff  curved.  It 
had  no  Keys  or  stop- 
I^bea. 

2.  An  auricular  instrament  which  does  not  pro- 
trade  beyond  the  external  ear.  It  is  used  in  cases 
of  obstraction  of  the  meatus  mufUnriuSf  by  reason 
of  contraction,  or  the  presence  of  polipi,  and  is 
made  of  gold  or  silver. 

Cor'nat-a-Pis'tonB.  (i/i/jic.)  A  metallic  wind- 
instrument  of  the  trampet  class,  fumishcHl  with 
valves  and  stopners.  These  instruments,  under  the 
can  of  Sax  of  Paris  and  Distin  of  London,  have  at- 
great  excellence. 


They  are  made  of  various  sizes  and  compass,  so  as 
to  embrace  different  parts. 

Com-grat'er.  A  roughened  surface  for  rasping 
green  com  from  the  cob. 

Corn-harp.  A  Scottish  agricultural  implement, 
of  the  nature  of  a  sieve,  for  freeing  grain  from  the 
seeds  of  weeds. 

Com-har'veet-er.  A  machine  for  cutting  com 
in  the    field  ;    sometimes  delivering  the  com  in 

Fig.  1462. 


CvfH-xniroMlcr. 

shocks,  sometimes  merely  laying  it  in  gavels  upon  the 
ground,  or  in  a  cradle  on  the  machine,  from  whence 
it  is  taken  by  hand  and  shocked.  Fig.  1462  riiows 
a  com-harvester  for  cutting  two  rows  at  a  time. 
The  reels  L  are  set  obliquely,  so  as  to  gather  the 
com  to  the  knives  and  tilt  it  over  so  that  it  drops 
into  the  boxes  P,  which,  as  soon  as  a  sufficient 
amount  has  been  thus  collected,  are  tilted  up, 
to  dischai^e  the  gavel  in  a  heap  upon  the  ground. 
The  sickle-knives  are  driven  by  the  wrist- wheel  S 
and  pitmans  iT,  by  power  derived  through  gearing 
from  the  main  axle. 

Fi^.  1 468  is  a  machine  for  cutting  a  single  row, 
keepmg  the  stalks  vertical,  collecting  them  into  a 

Fig.  1468. 


Com-Harrester. 

shock,  when  they  may  be  tied,  and  then  deposited 
butt  down  upon  the  surface  of  the  earth.  The  stalks 
are  gathered  to  the  cutters  by  two  reels  O  O  with  in- 
terlocking arms,  and  after  being  cut  are  forced  through 
a  narrow  passage  to  a  revolving  circular  platform  H 
surrounded  by  hoops,  so  arranged  that  one  half  may 
be  opened  outward  for  the  dischaige  of  the  shock  ; 
the  stalks  are  held  upright  in  this  receptacle  by  a 
semicircular  spring  upon  the  tojp  of  the  noops.  To 
a  post  upon  the  main  frame  is  pivoted  a  lever,  which 
operates  a  clasping  device  by  which  the  shock  is 
lifted  for  discharge.  Two  small  reels  A:  ib  at  the 
front  of  the  frame,  revolving  in  perpendicular  planes, 
pick  up  broken  stalks. 
Com-hull'er.    A  machine    for  removing   the 


COKN-HlSKKR. 


I  o(  voni,  without  jiowder- 


COKXISH-EKOISE. 
1%.  i«s; 


machines  operate  upon  the  com  in  the  field  to  husk 
it  off  the  atalk ;  in  others,  the  ™r  in  umply  jprked 
rroiii  thu  Btslk,  •ml  the  moi^hini^  tvura  off  the  huakii 
from  the  ram.  Kig,  H6i  shovH  one  in  which 
Hlionknl  corn  in  huski-d.  The  unhimked  corn  in  the 
Htalk  is  laid  ujioii  the  table  at  the  top  of  the  ms- 
i-hinp,  and  piuihiHl,  butt-uiidx  forwanl,  hetwevn  two 
feed-rolli^n  a  H,  whereuiKiii  the  earn  are  separated 
from  the  Miilks  by  cuCten  b,  arratigiKl  longitudinally 
upon  till!  lowermost  of  the  fiiHl-rolTK™.     The  severeU 


v\ii  ivr. 


i-ors  pius  down  u|ion  an  inclined  pl>n«  C,  which 
dirwfct  Iheni  into  ihi'  trough-like  apace  between  the 
two  Individual  roUerx  of  i-x^i  pair  of  huaking-rollera 
/>,  and  ta  thi-y  pitss  longitudinally  down  inch 
Hiare  thf  ratiidly  movinv  surfaces  of  the  rollers 
™teb  the  liiisKs,  ^ving  a  kind  of  rotary  movement 
til  the  MPJ,  stripping  a«iy  the  husks,  which  latter 
are  carrii'd  ilowii  ln>tww;ii  the  rollers  and  ejected 
iindenieath  the  machine,  Tlu?  pars  meauwhilB  are 
tliro«-n  back  by  a  transverse  roller  //,  and  fall  from 


i.  Tlie  piuccM  nf  i-nring  iin.i' 

Cor'nlBh-boO'er.     Th-- 
iln''al-tlue   builer  of  iitniMli'Ti,    ' 
did  >oDincL  toiucrraaii  th'  ri"! 
ifworkingsteam.  Theeutib... 
iioili-m  form  with  the  ihrotili 
:ht-ateani-<lomeA:  thr«fn.v.M.' 
iiTenteil  by  Papin  :  lliu  ma'^ln  ' 
gn^-rockH,  steBni~«^f,  etc 

Conilati-«ii'Ebi«.    A  rn: 
ainglp-B cling  I'ondeniing  et.-ui  . 
gine  used  rspecUlly  in  iJii"    ■■ 
I  tin  mines  of  CornKall.  \i»: 
d  SB  n  |>umpIng-4>tLgIiirr<ir  »"'<  r- 
iply  in  very  many  plaeei. 
Itenni.  bi^ng  admitt^  aborr  tlic 
pialon  nt  the  comiurnnment  of  tli" 
stroke,   follorrn   the   pintnn   ti.   '' 
point  nf  cuI-olT:   the  refnaiii!' 
the  stroke  ii  couipletHl  by  tli^- 
bined  sid  of  expansion  and  tli' 
inrutuni   ncquirt^   by  (he  n»M   <i 
iiiaicrial  set  in  motion  fay  the  fint 


m. 


CORS-KSIKE. 


On  the  coinpletion  of  the  ; 


rig-i 


itating  pock- 
eted disk  in  tke 
ailj  Datable  Aop-    / 
periBrotatrdat   V 
varying  speeds 


iinpulMT  of  thr  Meun.     On  the  conipl 

Htroke,  the  (teun  i*  allowed  to  poas  fmly  from  oat 

ade  or  tlie  puton  to  the  other,  prodacing  an  «4ui- 

librium  of  effect  durins  the  oat-Htroke.     Before  the 

(liatoit  aniTBS  at  the  point  of  coiumen cement  a^in, 

the  en uilibrium -valve  ia  uloseal,  ahutting  in  a  iiuaii- 

tity  of  atesni  before  it.     By  mean.i  of  tnis  cusnion- 

in^  which  is  gultject  to  the  niuest  atljustment,  thp 

km  from   cleanuicti   anif  ateam-porta   is   reiirlerM    uj  a  wurui  uu 

prautiRally  norhing,  if  the  ateoui  so  corupreawd  be  I  ttie  ahalt  rolat- 

eqnal  to  the  initial  presaure.     The   piaton  la  thus    ed  hy  a  pinion 

Blwluillr  broagiit  to  a  neutral  state  at  the  end  of    engaging    with 

the  stroke,  wlien  the  exhauat-valve   opena  a  com-    one  or  another 

nmnication  by  pipe/  helweeu  the  lower  end  of  the    of     the    gear- 

CTlinder  a  anj  the  condenser  g.     <  is  the  rataiact ;    wbeela  on  the 

t,  btmm ;  i.  pnmji-rod  ;  t,  jtiimyi-^toek  ; 


¥it  1U8. 


(■OKN-POPrER. 


168  shows  a  eom-pUnter  uaed  U) 
follows  and  opentes  the  seed-vi 
hand -trigger. 


lite  gnat  care  and  systematic  mode  of  remrting  the 
■Intj  of  tbe  engines  of  Cornwall  has  enabled  a  more 
euvfUl  review  to  be  made  in  respect  to  the  gradual 
improvement  of  the  ateam-engine  than  has  been  af- 
faraed  by  any  other  deacription  of  engine.  SeeDuTV. 

CoRHJuiifo.  A  blade  about  twenty  inches  long, 
■ttached  by  a  tang  to  a  handle,  and  used  for  cutting 
WMIllIng  com.  It  resembles  the  cane-knife  or  ma- 
tjiiete,  aod  is  tued  for  ■  similar  purpose. 

CORI-nlU.  A  farm  or  plantation  mill,  usually 
ct  ifon  both  H  to  ita  runner  and  the  concave,  and 
BMil  for  roogh-grinding  com  od  the  cob  for  stock, 

-' i.VasK.')    A  kind  of  comet  with 


Coin-plulf  ar.  A  machine  for  dropping  com  in 
iiiUt,  previously  opening  the  ground  for  the  recep- 
tion of  the  seed,  and  subsequently  throwing  back 
tbe  earth  ancl  rolling  it  flat. 


main  shaft.  The 
share  opens  the 
furrow,  the  roll- 
er y  covers  the 

Fig.  1469  is  arranged  to  plant  t 
the  operator  riding  on  the  machine  and  working  the 
seed-alidea  bv  a  lever,  or  allowing  them  to  be  worked 
by  a  cam  driven  by  the  aile,  aa  may  be  desired.  . 
The  aled-ruTinera  f  .f  open  thr  furrow  ;  by  a  motion 
of  the  ujiright  lever  N  the  planting  port  may  he 
lifted  dearof  the  ground,  resting  on  the  tongue  and 
wheels  in  going  from  Held  to  tield  or  turning  at  the 
ends  of  the  rows. 

Another  form  ia  a  hand-planter,  which  ia  thmat 
into  the  ground.  The  downward  nwtion  of  tlie 
plunger  drives  the  seed  into  the  ^und.  The  up- 
ward motion  operates  the  seed-slldeoj  by  the  ng- 
lag  n,  and  deposits  another  bnnch  of  grains  in  the 
por.Vet  i,  readv  t"  he  (hmst  out  hy  the  next  d*»c«it 

of  tlie  plUTIglT". 

Corn-plow.  A  6liov.^l-]ilow,  doublt-ahovel,  or 
other  fomi  of  plow  for  tending  crops  planted  in  hills. 

Coni-pop'per.    A  wire  bnsket  in   which  pop. 


RiAnc  DnbU-RotB  Cim  Bmlir. 


COKX-HOW  MARKER.  6'. 

lin-  com   ia    hvatMl   till   th«   hull  | 

crat'lcH    nwn    Hml    allowg    Ihe : 
BUrchy  follicles  to  rximnd. 

r  Corn-row  Bfark'er.  A 
slrd  »itli  ngagnl  width  brtwt^ii  | 
the  niiiiirrH  fur  mnrking  out 
rows  in  whii'h  to  plant  earn. 
^  It  has  itn  outriftger,  vliivh 
^n  Bcrattlii'S  till'  gtou^id  at  another 
■^  gaged  cU»tani:r,  sa  n  guide  for 
the  next  lri[L  The  jiroceM  ia 
rrppBtnl  at  nglit  angles  to  the 
former  roarkinga,  and  the  in- 
teractions of  the  marks  are  the 
places  for  drniiping  the  »*ed. 

Com-BhsUW.  The  tom- 
thfller.  for  ruhtiing  the  gnins 
from  the  coli,  is  made  in  various 

1.  The  rouftheneit  or  tJiotheil 

<llak  (Fig.  1472),  which  operates 

upon   the    eara   in   connrrtion 

oblique  pressure -board,  which  holds 

rti  14T8 


!8  CORPSE-COOLEIt. 

Corn-«talk  f%-  it!*- 

Cttt'ter.  A  ma- 
chine for  gath- 
eriug  the  dry 
corn-stalks  of  a 
previous    jear-s 

Hndcnttingthem 
intoshortiurces. 
an  that  they  may 
be  coveted  in  by 
the  plow. 

The  hooka,  attached  to  hanging-jxiMii,  ■rviDtb' 
Bilvaiice.  and  are  maintained  in  poalion  by  ctruit 
drvices.  Their  duty  is  to  straigbten  oot  thp  I'oro- 
stalka  parallel  with  the  line  nT motioa  of  the  ma- 
chine. The  rotating  eatter-vheel  has  it*  hnrinp 
ill  a  vertically  adjustable  frame. 


Om-aatl  IVw. 


ing  upon   the  ears  in  connection  with  a  ronoive, 

which  aflbrds  a  gnida&lty  decn^nng  throat  aa  the 

ears  roll  and 


rf^' 

grama. 

3.    An   on- 

lice  into  which 
Ihe  ear  U  driv- 

1— ^ 

3^ 

en  by  a  blow 
from  a  mallet. 

'     A 

drivino  the 
cob     throngh 

k». 

and     shelling 

tw(  M 

Dlf  the  gmins. 

:/'&] 

""""^^^ 

BhockTy'er. 

An  implement 
for  straining  a 

Om^aOfr. 

to       facilitate 

tring.         The 

pin  is  thrust  into  the  shock,  and  on 

fastene.1  to  on.-  part,  while  the  otbe 

e  end  of  the  band 

r  end  of  the  land 

A  machine   for 

cutting    com    in   tlie   field    and 

Innding  it   into 

ihocks. 

The  roaating  ear  ia  erected  n 


cutter  with  curred,  laprtng  spring  Mmdra. 

CSo-ro'iu.  {ArtkitBdiiTf.)  A  broad,  pujeetian 
face  forming  the  principal  tnonbrr  of  ■  coraiee. 
The  Rflflit  is  IhrvnUd,  BO  as  to  fonn  a  drip  edite. 

Corpae-oooI'oT.  A  temponir  coBn  et  ikB 
in  which  a  corpse  is  laid  to  delay  the  aatanl  derar 
bv  exposure  to  an  artificiallT  cooled  atmo^lnr. 
In  Fig.  147S.  the  metallic  ca«e  haa  u  fatnfor  wiir 
l>aaket  to  receive  the  corpM.     Between  the  kaattl 

The  cover  has  hollow  pocket*  fbr  the  diraktiM  «f 
air,  M'hich  pnsan  into  the  p*ua  to  which  th*  tshi 
aiv  attached.  The  inner  txmr  ia  eooM  vtth  kt. 
and   the  (  


OorU-dor.  1.  iFortifiealion.)  The  covered  w»y 
uiag  m  mlk  uound  the  whole  of  the  nork. 
1.  idTchiUefKn.)  A  gallery  or  open  communi- 
Aaa  to  the  different  apartmeDU  of  a  house. 
Coi:4n-gKf«d  I'roii.  Sheet-metal  iireHHed  into 
hikiM  or  folds,  so  u  to  give  it  greater  stiffiioM. 
is  ttasd  in  many  ways ;  as  sheathing,  hou4»- 
rering,  rooflnK.  etc. 

"  A*  adnilnibi^  shown  byBuckland,  the  partidous 
iLeh  aepante  into  chambers  all  the  whorlii  of 
1  ammonite  except  the  outemost  one  were  ex- 
laitely  adapteil  to  strengthen,  tiv  the  tortuous 
ndinfp  of  tneir  outer  edges,  a  shell  nbicb  hod  to 

e  with  great  powera  of  rpsist- 

Itself  aeon- 


ntnne  great  lightne 


n(.  UTS, 


arches  inside,  some- 
what resembling  in 
form  the  groined 
nbs  of  the  Gotiiic 
roof,  but  which, 
unlike  the   ponder' 

{OoUcX   the  medieval  arclii- 

tcctx,  wei-e  as  light 

Vud  to  thia  combiuatiuii  of 

in  tlie  nbs  and  grooves  of 

■iiRth,  —that 


,  by  meaus  of  their  rornigatioiis,  —  rihs  and 
»  Uke  thoae  of  the  ammonite  —  are  made  to 
ID  orer  wide  spaces  without  the  support  of  beams 
laRers.  Still  more  recently,  the  same  principle 
■  been  introduced  into  metallic  boats,  which, 
rta  corrugated,  Uke  the  old  Biimiooit«R,  are  found 
be  soUicientW  stronK  to  resist  almoHt  an^'  degree 
pressure  without  the  wonted  addition  oi^  an  in- 
iw  framework."  —  Huni[  Millkh. 
Oortn-catlDs-^iui-obliM'.    A  machine  forcor- 

Rtittg  sheet- metal. 
I  onB  form  it  is  a  rolling-mill  in  which  a  series 
puallel  grooves,  alternating  with  puvllel  eleva- 


rig.  1480. 


T.--.-X. 


%> 


a  "' 


Comwiiinw-Jlfaa. 


COHSET-llAKlNG  MACHINE. 

tions,  is  cut  in  the  circumference  of  the 
central  roll,  and  counterpart  groove*  and 
elevations  are  formed  in  the  upper  and 
^  lower  roll,  so  that  the  iion  is  pused  con- 
secutively lietween  the  rolls  m  oppoMte 
ilireetiDns  ;  in  another  form  the  rolb  are 
grooved  lon^tudinally.  In  another  fonn 
-   the  eorrugation  is  by  simple  pressure  be- 

Co-Tnn'dtun.  A  hard  mineral  consist- 
ing of  crystalline  slumins.  The  sapiihire  and 
ruby  are  allied  substances  of  different  colois.  Em- 
ery is  a  dark-colored,  granular  variety.  See  JI^M- 
BBT. 

Corundum  is  used  in  powder  of  varyinft  (inenitss  ; 
is  made  up  into  wheels  and  lai«  with  gums,  resins, 
glue,  etc.  ;  is  used  by  dentists  in  the  fonn  of 
cranes,  cups,  files  (round,  taper,  and  oval),  alaba, 
wheels,  laps,  bobs,  points,  tape. 

It  is  made  into  various  grades  bj  pounding  and 
sifting.     Is  inolde<l  in  forms  and  presses. 

Coi-wett*'.  iXaiiiieai.)  A  ship-rigged  man- 
of-war  with  a  flush  deck,  and  carrying  from  eighteen 
to  twenty-six  guns,  in  one  tier.    It  ranks  next  below 

Cor'aet-maJE'ing  Ha-olilDe'.  A  loom  for 
weaving  fabrics  having  an  undulating  contour  of 
varying  dimensions.  It  is  arranf^ed  to  make  the 
tabular  si>aceB  for  the  introdnction  of  the  whale- 
bones. In  the  machine  exhibited  at  the  French 
Exposition  in  1867,  the  jirinciple  of  ■  isnstant 
length  of  travel  for  the  shuttle  was  adopted  for  the 
sake  of  simplicity  ;  but  aa  it  is  necessan,  in  weav- 
ing the  gores,  that  the  weft-thread  should  pass 
through  only  a  pert  of  the  breadth  of  the  wsrp,  the 
Jacijuard  has  been  emploved  for  the  piirroae  of 
taking  up  the  portion  of  the  warp  reiminHl  to  he 
woven  in  that  part.  As  the  nhuttie  always  pasties 
over  the  full  bresdth  of  thi'  warp,  of  which  only  one 
iiortioii,  say  one  thiid,  is  to  be  used,  it  unwinds  the 
full  length  of  weft  thread  from  the  bobbin,  but  only 
one  thira  of  it  is  tied  in  the  warp.  In  repassing 
the  shuttle  one  third  mote  ia  tied,  thus  leaving  one 
third  of  the  unemployed  weft-thread  in  the  form  of 
a  loop  upon  the  srticle  manufst'tured.  To  remove 
this  superHuons  thresd,  the  thread-catcher,  which 
is  a  lever  with  an  elastic  finger,  passes  from  behind, 
through  the  lay  on  each  side  of  the  reed,  and  pulls 
the  thread  out.  The  shuttle  is  conveyed  bv  a  rnr- 
rier  to  the  center  of  the  warp,  where  it  is  taken  by 
the  other  carrier  and  [ussed  through  the  remainder 
of  its  course. 

The  most  difHcuIt  psrt  of  the  work  is  performed 
by  the  regulator  or  Uikt-tip  motion,  the  action  of 
which  is  to  take  up  tbe  woven  cloth  in  such  a  man- 
ner as  to  leave  a  straight  line  in  front  of  the  reed. 
As  the  cloth  is  woven  first  only  on  one  side ;  then 
for  the  whalebone  pockets,  wheiP  the  doth  is  donbte, 
evenly  over  the  full  breadth  ;  thirdly,  on  the  other 
side  only ;  and,  finally,  for  the  full  breadth  at  the 
back  and  fiontof  the  stay,—  the  motion  of  the  regu- 
lator must  change  accordingly.  To  elTect  this,  the 
cloth  passes  lietween  two  sets  of  rollers,  the  upper 
of  which  are  simple  pressure-rollers,  to  be  regulated 
by  aprings  and  set  si;rew8.  The  lower  rolle™  are 
fluted  and  worked  by  a  system  of  levers  independent 
of  each  other.  The  levers  are  worked  conjointly  by 
the  Jacquanl  and  lay,  so  that  the  lay  giveji  only  a 
movement  to  those  levers  which  have  been  pre- 
viously acted  upon  tiy  the  Jacquud. 

An  elastic-warp  tension  is  obtained  by  a  peculiarly 
constructed  lever  combined  with  an  elwtic  brake,  so 
render  the  whole  machine  St  for  flat,  convex, 
plain,  or  richly  ornamented  work,  according  to  the 
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COTTON. 


runln  plMi'tnl  upon  the  Jae<[aanl,  and  the  materUl 
put  in  wiir]>  and  Hhuttle. 

Cos'aquas.  French  fancy  pafier  for  wrapping 
iiwe<>tin(*at8. 

Cos'mo-labe.  An  aMtronomural  instrument  re- 
M*nibling  the  HMtroUlx*,  and  fonnerly  used  for 
measuring  anf^Ien. 

Cod'mo-ra'ma.  A  pictorial  exhibition  in  which 
the  viewH  are  laid  horizontally  u|M>n  a  semicircular 
table,  and  reflected  by  diagonal  mirn)rK  to  the 
lenses  at  which  the  eye  of  the  s[Mt*tator  is  sue- 
ceHsively  applied.  The  pictures  are  illuniinate<l  by 
hidden  lamiM. 

Cos'mo-sphere'.  An  apparatus  for  exhibiting 
the  relation  of  the  earth  to  the  fixed  stars.  A  t«r- 
re-Htrial  glol»e  i.H  plai>e<i  in  the  center  of  a  large,  hol- 
low gla.vi  sphere  on  which  are  depicted  the  stars  and 
constellations. 

Cos'sas.   {Fnhrir.)  A  kind  of  plain  India  muslin. 

Cos'taan-ing.  {Mininj. )  A  ( 'oniish  term  for  a 
niethiMl  of  j»ro«j>ecting  for  metallic  lo<leH.  Trenches 
or  pits  an*  dug  in  the  suiH'rficial  strata,  and  uniteil 
by  a  firift  which  cnjAsi*.-*  the  direction  of  the  vein,  if 
any  exist  ;  the  veins  in  the  vicinity  affording  a  guide 
for  direction.     (^n*tr'^ninif. 

Cot     1.  A  sort  of  n'iu«  wool. 

2.  A  sheath  or  sleeve  ;  as  a  clothing  for  a  drawing- 
roller  of  a  spinning-frame  ;  a  cover  for  a  sore  finger. 

3.  A  rude  1m  Kit,  as  n  dug-out  or  canoe. 

4.  A  l)«Mlstead. 

Co-tUlion.  {Fahrir.)  A  woolen  material  in 
black  and  white  for  ladies'  skirts. 

Oof tage-chair.  A  form  of  chair  ailafited  for 
comfort  rather  th:in  show,  and  callable  of  being  car- 
ried on  to  the  lawn,  on  picnics,  etc.    A  folding  chair. 
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Cot'ter.  A  key.  A  w<Mlp».shaiKMl  jncce  driven 
betwffii  the  gibs  in  attaching  u  stnip-h/*ad  to  a  con- 
necting-DKl  and  tightening  the  bnisHi's  of  a  bearing. 
Se«  Kky. 

1.  A  key  inst>rtc((  into  a  link  which  has  Imm-u 
IKissefi  through  another  link  of  a  chain.  A  broken 
t  bain  i*J  thus  teni|H)mrily  ni»'nde.|.  Thi*  mMb*  in 
adopted  in  faitcninga  1«»^  on  the  sled,  and  generally 
in  s«»curi»g  an  objtM-t  by  a  chain  when  the  whole 
length  of  the  latter  is  not  re<|uired.  The  luxik  at 
the  enil  of  the  ihain  usuallv  forms  the  mltrr.  and  it 
is  much  l>ett«>r  than  making;  a  runnim;  noos*>  of  the 
chain  in  the  link,  as  the  latter  is  difficult  to  un- 
fasten, while  the  cotter  can  lH*.slipp«Ml  or  driven  out, 
leaving  alMrw.     A  fi^>fh\ 

2.  A  w«mIp'  which  is  driven  alongside  the  end  of 
the  tongue  in  the  mortise  of  the  sliMl-roller,  tighten- 
ing the  lattiT  against  the  7//*.     See  (Jiii. 

The  cotter  useil  for  tem|K»rarily  holding  an  iron 
plate  to  the  rib  of  a  v»*ss«'l  while  Iteiiiir  rivettnl  is 
shown    at  2,   Kig.  1482.     The   cotter  -light 


spring,  and  the  Uper  pin  has  a  wedglag 
tne  plate. 
Cot'ter-diiU.    A  drill  for  boriag   ■bts :  it  m 

the  work  Iwviug  a  latnml  motiim  after   ita  itfA  h 
attaine<l. 

Cof  ter-Ola.  A  narrow  file  witli  alia%]rt  ridn, 
use<i  in  tiling  grooves  for  cotten,  kfjtt  or  wtd|gML 

Cofter-plataa.  {Founding,)  TIm  fciya  m 
lips  of  a  mold-box. 

Cot^ton.  A  plant,  or  the  lihrons  prodact  tWir- 
of,  having  a  scientific  Latin  name  {gomfimrm^^  bat  aa 
Araliic  common  name  {goicrn),  wbirh  plraoaatlj  i»- 
minds  us  of  the  great  iieople  front  m  hoai  we  tietitii  it. 

Herodotus  (Book  111.  c.  IM)  iHm  to  the  cottaa 
of  India:  **The  wild  tieea  of  tint  coaatiy  bar 
fleeces  as  their  fniit.  Mil  faulting  tboae  of  the  Atrf 
in  l>e«uty  and  excellent  e  ;  and  the  Indiana  aae  rkta 
made  from  this  tree- wool.'*  In  anotber  |ilac«  be 
states  that  the  Indian  contingent  of  tbe  nmf  of 
Xerxes  wore  cotton  drawers  (Book  VII.,  Genan 
B^tumuvlU^  tree- wool,  c.  66). 

Theophrastus,  the  diaciple  of  Aristotle,  dcriwd 
farther  infonuation  from  the  expedition  of  Alegna- 
der,  and  savs :  — 

**  The  trees  from  which  the  Indiana  make  dotbes 
have  A  leaf  like  that  of  the  black  malletTy,  bat  tbe 
whole  plant  reaenibles  the  dog-raae.  They  mH  tben 
m  the  plains  arranged  in  rowa,  ao  aa  to  mfaHt 
vines  at  a  distance.  They  bear  no  fndt,  bat  tbr 
(•afisule  containing  tbe  wool  is,  when  ctoad,  abaat 
the  size  of  a  quince,  and  when  ripe  it  eajiaaJa  aa  aa 
to  emit  the  wool,  which  ia  woven  into  efctha^  cilfc« 
cheap  or  of  great  value.** 

Aristobulus,  one  of  Alezander^ageaeiala^ 
the  cotton-plant  as  the  "wool-bearing  tn^" 
stated  tliat  its  capsules  contained  aeeda»  whn 
taken  out,  and  that  what  remained  vaa  c9oaih«4 
wool.  Nearchus,  Alexander's  famoaa  Bav%atar«  1 
refers  to  it,  and  says  that  the  abirta,  Bmatla^  aad 
turbana  of  the  people  of  India  were  nade  af  IL 
Ktrabo,  on  the  authority  of  Neairbna.  nfciatada 
fabrics  of  cotton  aa  being  flowered  and  ~ 
dye*l. 

An  awning  of  cotton  was  aptead  over  tW 
by  l^entuluH  S]>inther,  July  6,  69  a.  c. 
lieen  fomn'rly  use<l. 

Pliny  mentions  cotton  in  foar  plaora  iahia  XalB* 
ral  History  ;  two  refer  to  tbe  arcoiiBt  of 
tns,  one  to  the  earham  (cotton)  of  Spaia, 
cotton  of  Kgypt :  — 

**ln  r)ii»er  I'!g>'ivt,  towards  Anbii,        n 
shrub,  which  some  call  gotinjrpium,  tmL  < 
from  which  the  stuffa  are  madetha*  •»»* 
It  is  small,  and  beam  a  fruit  reneml  un 

within  which  Is  a  downy  wool  whtch, 
thread.     There  ih  nothing  to  be  wtfftu'd  to 
stuffs  for  softness  and  whitenesa  ;  nean 
are  made  fmm  them  for  the  prieata  of  j 

Th(*  old  hatn'il  of  tbe  lf}T  ' 

and  prt'ference  for  flbx  woukTnot 
cotton  when  they  found  it  to  Iw  v 

In  the  earlier  iiefiods  of  tbe  Nile  pcC; ■ 

linen  was  ustMt  by  priesta  or  for  eai^ 

Arrian  the  historian  (d.  A. 
portations  from  the  East  to  ^ 
plain    and    ornamented.     1 
were  then  callefi  Oangiif^    . 
came  from  the  Ganges.     ' 
vive  in  the  wonls  tnaWni, 
nilini  from  Calient. 

Julius  Pollux,  in 
refer*  to  the  co 
and  comparea  1 

"ThetnHjptv. 
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a  wmlnutf  bat  three-cleft.  After  the  outer  covering, 
which  is  like  a  walnut,  is  divided  and  dry,  the  sub- 
stance resembling  wool  is  extracted,  and  is  used  in 
the  manufacture  of  cloth  for  woof,  the  warp  being 
linen." 

Cotton  pcip^r  used  by  the  gold-beater  is  men- 
tioned by  Theophilus  Presbyter  about  a.  d.  800. 

On  the  discovery  of  America  by  Columbus,  cotton 
fomied  the  princi^ial  article  of  clothing  among  the 
Mexicans.  They  mterwove  it  with  iine-spuu  hair  of 
rabbits,  or  with  feathers  for  state  robes.  The 
cuirasses  of  thick  cotton  fabric  were  proof  against 
the  Indian  missiles,  and  were  adopted  by  the 
Spaniards.  The  nobles  wore  iusteaa,  cuirasses  of 
thin  plates  of  gold  or  silver  with  surcoats  of  feather- 
work. 

Among  the  presents  stolen  or  purchased  by  the 
brutal  Cortex  and  sent  to  Charles  V.  were  ''cotton 
mantles,  some  all  white,  others  mixed  with  white 
and  black,  or  red,  green,  yellow,  and  blue ;  waist- 
coats, counterpanes,  tapestries,  and  (uirpets  of  cot- 
ton ;  and  the  colors  of  the  cottons  were  extremely 
line/*  —  Clavioero's  Conquest  of  Mexico. 

The  Mexicans  had  indigo  and  cochineal. 

Columbus  found  the  cotton-plant  wild  in  Hispan- 
ioia,  in  other  West  India  islands,  and  on  the  con- 
tinent of  South  America  where  the  natives  used  it 
for  dresses  and  tishing-nets. 

Magellan,  in  1519,  found  the  Brazilian  natives  re- 
posing on  beds  of  cotton  down. 

Cotton  goods  were  familiar  to  the  Arabs  in  the 
time  of  Mohammed,  a.  d.  627,  and  the  culture  was 
carried  by  his  followers  through  the  Mediterranean 
coast  of  Africa  into  Spain,  whence  the  fabric 
reached  the  less  civilized  parts  of  Europe.  Abder- 
rahman  III.  commenced  the  manufacture  of  cotton 
in  Spain,  and  in  the  fourteenth  centuiy  it  was  in- 
troduced into  Italy. 

When  the  best  part  of  the  inhabitants  of  Spain 
were  ex^ielled,  when  the  Uiiivei"sity  of  Cordova  be- 
came a  thing  foi*gotten  on  the  }>enin8ula,  when  the 
memory  of  Alhazen  was  lost,  and  the  era  of  the 
Pedros  and  Philips  commenced,  then  the  cotton- 
plant,  too,  faded  away,  and  all  the  industries  grow- 
ing out  of  this  beautiful  staple  languished.  The 
cmture  and  manufacture  revived  again  in  Spain  at 
Valencia  and  Barcelona  respectively. 

Fabrics  and  yams  were  lai-gely  imported   from  { 
the  East  into  Europe  for  several  centuries  ;  but  the  ; 
manufactui'e  of  the  cottwi-ivoo/^  as  it  was  long  called, 
gradually  crept  into  the  various  countries  of  Euroiie.  , 

The  earliest  notice  in  England  is  by  Roberta,  ' 
1641,  who  describes  the  excellent  goods,  *^  fustiaiiM^ 
vermUlions,  dimities,  and  other  stutls,"  made  by  the 
inhabitants  of  Manchester,  of  **  cotton- ivtml  brought 
from  Smynia  and  Cyiirus."  Fii-st  made  by  nia- 
(^nery  by  IjouIb  Paul  in  1736-40.     See  Cotton- 

MACHINERY. 

In  the  seventeenth  century,  cotton  fabrics  were 
so  largely  importe<l  into  ?}ngland  from  India  as 
to  interfere  with  the  woolen,  linen,  and  silk  in- 
teresta,  and  the  im|)ortation  of  cotton  goods  was 
forbidden  in  1700. 

An  act  of  parliament  in  1721  imposed  a  fine  of  £5 
on  the  weArer  of  cotton  and  £20  on  the  vendor.  It 
was  thought  to  be  the  ruin  of  England,  and  every 
depression  in  trade  was  charged  on  the  cotton, 
which  was  superseding  wool.  Thirty  years  after- 
ward the  annual  value  of  manufactured  cottons  was 
£200,000.  In  1860  it  was  £.')2,000.000.  In  1828, 
Great  Britain  emjdoyed  10,000  steam -looms;  the 
number  in  1865  was   400,000,   driven   by   steam- 

1  lower  eatimated  equal  to  294,000  horses,  and  direct- 
y  employing  1,000,000  i)erMons. 


The  Parliamentary  Report  of  1851  states  the  num- 
ber of  pounds  of  cotton  worked  into  yam  per  day 

(nearly) 2,000,000  pounds. 

Spindles  in  operation    .         .       20,000,000 


Power-looms 
Factories     .... 
Hands  employed  inside  the  walls 
Horse-power  (steam  and  water) . 
Pro<luction  of  cotton  goods  in 

1850  per  day 
Production  of  unwoven  cotton 

yani  i»er  day  .        .        . 


250,000 

2,000 

850,000 

80,000 

4,000,000  yards. 

500,000  pounds. 


Ck>tton-seed  was  brought  into  England  from  the 
Levant  ;  taken  thence  to  the  Bahamas,  and  thence 
to  Georgia  in  1786.  The  first  cotton-mill  in  Amer- 
ica was  at  Beverly,  Mass.,  in  1788. 

In  the  following  list  are  associated  the  terms  used 
in  the  description,  manufacture,  and  products  of 
fibrous  material,  excepting  chose  involving  pul]»- 
ing,  which  will  be  found  under  the  indical  head  of 
Papku  (which  see).  The  following  list  includes 
cotton,  flax,  wool,  hemp,  silk,  etc.,  appliances. 
See  — 


Ageing. 

Balling-machine. 
Bat. 

Batting. 

Batting- machine. 
Beating-engine. 
Bier. 
Billy. 
Binic. 
Bleaching. 
Block- printing. 
Blower  and  spreader. 
Blowing-machine. 
Bobbin.. 

Bobbinet-machine. 
Bobbin -winder. 
Bobbin  and  fly  frame. 
Boon. 

Ik)tt-hammer. 
Braiding-machine. 
Braid-sizing  and  polish- 
ing machine, 
l^rake.     Flax  and  hemp 
Branning. 
Breaker. 
Breaking-frame. 
Breaking-machine. 
Bronze. 

Brusliing-machine. 
Bucking. 
Bucking-keir. 
Buffalo. 
Bunch. 
Bundle. 

Bundling-press. 
Burliug-iron. 
Burling-machine. 
Burr. 

Burring-machine. 
Cable-laid. 

Calendering- machine. 
Calico-printing. 
Can- frame. 
Can-roving  machine. 
Canvas-frame. 
Card. 

Card-clothing. 
Card -grinding. 
Carding-engine. 


Cmxling-machine. 

Card-machine. 

Card-setting  machine. 

Carriage. 

Carrier. 

Cask. 

Caudroy. 

Chamber. 

Chemicking. 

Chenille-machine. 

China-blue  style. 

Circular  bolt. 

Clasp. 

Clean  ing-machine. 

Clearer. 

Clearing. 

Cloth. 

Cloth-creaser. 

Cloth-crimping  machine. 

Cloth-cutting  machine. 

Cloth-dressing  machin(^ 

Cloth-drying  machine. 

Cloth-embossing  machine 

(.'loth-finishing  machine. 

Cloth-folding  machine. 

Cloth-measuring  mat^hint* 

Cloth-napiiing  machine. 

Cloth-press. 

Cloth-shearing  machine. 

Cloth-smoothing  machine 

Cloth-sponger. 

Cloth-stretcher. 

Cloth -teaseler. 

Cloth-tenter-bar. 

Coiling  or  laying  slivers. 

Color-doctor. 

Column. 

Clouded-yam  machine. 

Comb. 

Comb-broach. 

Combing-machine. 

Condenser. 

Cone-pulley. 

Cop. 

Copping-plate. 

Copping-rail. 

Cop-tube. 

Cop- winder. 

Cord. 
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Cord-covering  machiDe. 

Coril-<lryer. 

(^ot. 

Cot-roller. 

(.'otton. 

('otton-cleaner. 

Cotton-elevator. 

Cotton-gin. 

(.'ottonizing-tiber. 

('otton-pajH^r. 

r'otton-picker. 

( 'otton-pre-ss. 

Cotton-thread. 

Counterfaller. 

Craping-machine. 

Creel. 

Creeping-sheet. 

Crisper. 

Crofting. 

Cross-aliearing  machine. 

Cut. 

Cutting-engine. 

Dam  ping- machine. 

Da^h -wheel. 

Decoloring-style. 

Dvnt. 

Devil. 

Discharger. 

Discharge -style. 

Distaff. 

DotFer. 

Doffing-cylinder. 

Dofiiug-knife. 

Doubler. 

Doubling. 

Doubling    and    twisting 
machine. 

Drawing. 

Drawing-frame. 

Di*awing-head. 

Dresser.     Copper 

Dressing-macnine. 

Drum. 

Drying-machine. 

Dumb-singles. 

Dunging. 

Duat-room. 

Dyeing. 

Kinbroidering- machine. 

Knlt^vage-style. 

l!l(luational-box. 

Fabric  (see  list). 

Faller. 

Faller-wire. 

Felt. 

Felting- machine. 

Fiber-cleaning. 

Fiber.    Seiiarating     ani- 
mal and  vegetable 

Filling-eii^ne. 

Fine-urawmg. 

Finishing-card. 

Fishing-net  machine. 

Flat. 

Flax. 

Flax  and  hemp  brake. 

Flax-cleaning  machine. 

Flax-cotton. 

Flax-cutting  machine. 

Flax-dresser. 

Fleece. 

Flo<tk. 

Flock -duster. 

Flocking-machine. 


Floss  silk. 

Fluting-machine. 

Flyer. 

Fondu. 

Frame. 

Frizzing-machine. 

Fulling. 

Fulling  hat-bodies. 

Fulling-mill. 

Fulling-stock. 

Gasing. 

Gig. 

( t  igging-  machine. 

Gill. 

Gill -frame. 

Gimp-machine. 

Gin.     Cotton 

Glossing. 

Groundmg-in. 

Habeck. 

Hackle. 

liackling-machine. 

Hair- rope  picker. 

Hand-spinning  machine. 

Hank. 

Harle. 

Harp. 

Hatchel. 

Hawser. 

Hawser-laid. 

Heck -box. 

Heckle. 

Heck  ling-machine. 

Heddle. 

Hemp. 

Hemp-brake. 

Hook -frame. 

Hot-Hue. 

Iron-man. 

Jack -frame. 

Jack  in  a  box. 

Jenny. 

« 

Kemp. 

Knitting-burr. 

Knitting-machine. 

Knotting. 

I.Ace-machine. 

Lag. 

Lantern. 

Lap. 

I^p-frame. 

Lapping-machine. 

Lav. 

Laying-machine. 

Lea. 

Leaver-machine. 

Lewis. 

Licker-in. 

Linen-prover. 

Lint-doctor. 

Loom  (see  Weaving). 

Madder-style. 

Mangle. 

Maral)out. 

Mordant. 

Mosaic-wool. 

Mule. 

Napping-cloth. 

Nettmg-machine. 

Noils. 

Oiling. 

0|»ening-machine. 

Organzine. 

Pad. 


Packaging-machine. 

Padding. 

Parroting. 

Picker.     Cotton 

Picking.     Cloth 

Pigment. 

Pile. 

Pirn. 

Planking-machine. 

Plaquage-style. 

Plucker. 

Polishing.     Yam    and 

thread 
Pouncing-machine. 
Printing. 
Prv«ser-bar. 
Presser- flyer. 
Puffer-pipe. 
Quill. 

Quilting-frame. 
lUp. 

Haw-silk. 
Reed. 
Keel. 

Re<'ling-machiue. 
Reentering. 
Reserve-style. 
Resist. 
Retting. 
Ribl>on. 

Ring  and  traveler. 
Ring-spinner. 
Rinsi  I  ig-  machine. 
Ripple. 
Roll. 

Roll-boiling. 
Roller- bowl. 
Rongeant-style. 
Rope. 

Rope-making  machine. 
Rope-winch. 
Roving. 
Roving- frame. 
Scavenger-;^)!!. 
Scouring. 

Scribbling-machine. 
Scrim  ping-bar. 
Scutcher. 

Scutching-machine. 
Shake- willy. 
Shearing. 
Sheeting-machine. 
Shives. 
Shove. 

Shroud.     Hawser-Uid 
Shuttle. 
Silk. 

Silk-cleaning  knife. 
Silk -doubling  machine. 
Silk-filature. 
Silk-reel. 

Silk -sizing  machine. 
Silk-sorting  machine. 
Silk -stretching  machine. 
Silk-twister. 
Silk -winder. 
Singeing-machine. 
Singer. 
Singles. 
Sinker. 

Sizing-machine. 
Skein. 
Skewer. 
Skip. 


Slab. 

Sliver. 

Sliver-box. 

Slub. 

Slabbing. 

Slubbing-machiiie. 

Souring. 

Speeder. 

Spindle. 

Spinel. 

Spinning. 

Spinning-jack. 

Spinning-jennv. 

Spinning-macuiDe. 

Spinning-wheel. 

Spirit -colors. 

Spool. 

Spooling-machioe. 

SiKwl-lalieliog  machine. 

S]MX>n. 

Spreader. 

Spreading-fnune. 

Spun-yam. 

S({uirre]. 

Steam-chest. 

Steeping. 

Stock  ing- frame. 

Stock  ing-niachinc. 

Stop-finger. 

Strand. 

Stretcher-mule. 

Stretching-frame. 

Strick. 

Suint. 

Sulphuring. 

Swift. 

Swimming-tub. 

Swingle. 

Swing-stock. 

Teasel  ing- machine. 

Tenter. 

Tenter-bar. 

Tewing-beetle. 

Thread. 

Thread-finisher. 

Thread-fnune. 

Thread-machin<*. 

Thread-polisher. 

Thread-winder. 

Throstle. 

Throwing. 

Thrown-silk. 

Thmm. 

Top. 

Top-flmt 

Tow. 

Tram. 

Twilly. 

Twine-machine. 

Twine-reeler. 

Twist. 

Urchin. 

Wadding. 

Wadding-siier. 

Warp. 

Wari>-dreaier. 

Warp-frsme. 

Warping-hnok. 

Warping-jack. 

Warping-milL 

Warp-oMcbiBe. 

Waste-niddng  mchiM. 

Water-mme. 

Water-ltid. 
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Wool-mocUnerT. 

Wool-oiUr. 

Woul-picker. 

Wool-pnas. 

Wool-sorting. 

Wool-Uble. 

Wool-wuher. 

Worker. 

Worsted. 

Y«ni. 

Yam-cleuier. 

Yam-piintiDg  mitcMue. 

YBm-winder. 


Wster-twut. 

Waxing. 

Whiri. 

Whiriera. 

Willoiring. 

waij;. 

Wincing-machinc. 

Windiag-nHKhine. 

Wolf. 

Woot 

WooL 

Wool-bDrring  nuchine. 

Wool-clouier. 

Wool-conilung. 

Wocl-dryer. 

Oof  ton-ado;     {l^iln-v:.)    Cottou  check, 

Cot'tOD-lMle  n«L    See  Balr-tik. 

Cotton-biTMh  Chop'per.  A  mRchins  with 
RTolTing  kiiirea  to  cat  up  the  old  drinl  (.-otton- 
ttalka,  to  prepare  tha  land  far  plowing  lot  another 

Cotton-oliop'par.  An  impleinent  which  ii 
dnwn  over  a  drilled  row  of  cotton -pltuits,  uiddiopB 
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cotton  being  lorn  tsuuder  aad  apened,  allowing  thv 
dirt  to  fall  out.     The  heavier  portiom  fal)  thronofa 


,  and  th»  lighter  are  carried  olT  through  au- 
j  lueaun  of  ezhuuBt-lanH. 
Mactiineg  for  thi«   purpose  ai«  of  ver;  TariaUe 


Hratmm,  ai 


gam  in  the  row  so  as  to  leave  the  plants  in  bunches 
or  hills.  The  machine  U  sapport^  on  two  wlieels, 
and  haa  a  plow  to  run  on  each  aide  of  the  row. 
Hotiim  ia  oommunicaled  from  the  rotary  axle  bj 
bml-wbeels  to  a  revojring  head  having  obliifue 
mtteiB,  which  chop  gape  in  the  row  of  plants  as  the 
machiDe  progreaaes. 
■"  "'  A  machine    for  separating 


ment  than  in  any  other  of  the  Herim  of  operations  in 
cotton.  The  yreli miliary  processes  of  the  cotton- 
niitl  ate  anpacting,  Mrlittg,  pieting,  eleaning,  mil- 
Ivwing,  batting,  and  lapping. 

Tht  aOon-cUatttr  {tig.  \iH)  has  a  long  series  of 
i^oiisecutive  operations.  The  cotton  from  the  feed- 
ing-table is  passed  between  a  pair  of  tinted  rollers  B, 
llien  between  smooth  rollers,  which  present  it  to  the 
action  of  the  toothed  scutcher  D,  which  revolves 
rapidly  and  wafts  the  looaened  Giainents  towards  a 
wtre  cylinder  d,  over  which  it  traveU,  being  com- 
pressed by  a  fluted  roller  cC  in  its  possase,  and 
tlieuce  between  a  pair  of  smooth  roUem  e,  which  con- 
dense it  into  a  bat  ready  for  a  repetition  of  the 
operation.  Passing  between  another  pair  of  rollers, 
the  web  of  cotton  is  presented  to  the  second  scutcher 
/,  wliich  has  liner  and  more  numerous  teeth,  and 
drives  the  fiben  forward  to  the  wire  cylinden  H  I, 
a  knife  C  keeping  clear  the  lower  roller  of  the  last 
feed-pair.  The  mrt  falls  between  the  ban  of  the 
gratings  m,  over  which  the  cotton  passes  successively 
as  it  comes  from  the  consecutive  scutchers,  and  the 
;hter  dust  pssBea  through  the  meshes  of  the  wire 
H  I  K  L,  an  eihauBt-dnft  of  air  operating 
from  the  periphery  of  the  cylindels  inward,  and  the 
dust  passing  off  by  ducts  to  the  case  in  which  the 
exhaust-fan  rotates,  and  thence  by  a  suitable  chute 
to  the  open  air  or  cellar. 

A  dellector  F  prevents  the  passage  of  the  cottou 
upward  to  the  chute,  forming  a  wiper  for  the  cylin- 
der /.  The  bat  of  cotton,  by  iiasEing  between  two 
wire  cylinders,  is  subjected,  on  its  upjwr  and  lower 

I  surfsces  respectively,  to  a  drswing  action,  which  re- 
moves the  dust,  snd  is  believed  to  accomplish  it 

'  more  perfectly  than  when  the  opeiatioD  is  confined 
to  one  side  of  the  bat,  s  single  cylinder  beiDg  em- 

Tbe  bat  from  the  cylinders  H  I  is  subjected  to 

the  pressure  of  a  toothed  roller  a.  which  acts  as  a 
duffer  to  the  upper  cylinder,  snd  thence  passes  be- 
tween a  pair  of  condensing  rollers,  which  compact  it 
previous  to  a  repetition  of  the  operation. 

A  third  set  of  feed-rollers  next  present  the  bat  to 
scutcher  P,  which  delivers  the  hlamenta,  thus 
opened  for  the  third  time,  to  the  wire  cylindeis 
K  L,  whence  it  issues  in  a  psrtially  compacted  wad, 
and  is  passed,  by  the  fluted  doffer  and  two  pain  of 


cylind 


POtan't  attat-CUaiur. 
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(nvMarp-rolkTB.  to  tbi'  lB[i-rt.iier  J{,  on  whicU  it  a  I  routing  bnidi-cf  liiidir  B,  uid  th»  brarwr  ipnrki 
wound,  tx-nd]-  for  thp  operation  of  canling.  ;  rail  ui>on  the  iiH>l«-bo«rd  IC,  vliile  the  lint  nJ  Jm 

Another  niiu'hiiii-  hiiii  ■  drviLW  for  ivgiilstini;  the  \ium  to  thi^  i-hiinilKr  A,  and  fall  ugun  the  «in-fur 
h]ii>inI  nf  tlie  fc«l-a|iron  liv  the  wrifcht  I'oniiFijUr'Tit .  Hurfiu*<'  of  tliv  cylindtr  /*,  the  iliul  puunfi  Ihnwk 
uiHin  thi^  IhiL-kiiPn  uf  tli«  Liyer  uf  t-ottuii  iirru-ntHl,  and  Iwiuti  ixindauted  out  of  th#  mx-hinr,  «hilr  tb 
thr  ol>)n-t  Will)!  tn  {inwiit  im|iib1  'lunnlitii^  in  n^nal  lint  ii  arn^lnl  and  |Nu»ra  lo  the  ilofion  u>l  nar 
tinicH  to  thK  iutfr-ia.     thr.  conravi'  «  ia  sillijiorted    iHUliiig  rylinders,  from  vhivh  it  isaun  u  a  hat. 

illatiuiu  uHn-t  the  ]H«itii>ii  of  I      In  ¥ig.  1487,  iiutvad  of  sawa  tn  tueiit-^tHHi 
iiy  I  treth.     The  teeth  are  set  obliquely  to  tlw  mdi^ 


tile  ImiiiI  on  Ibr  i-onv'jwlli-yji  h  twlow,  no 
till-  H|iti'd  of  the  traveling  f.'iil-iijiron  r. 

As  thi-  cnttuii  i>aiwK  liryoiid  the  roller, 
liy  the  uniiH  of  ihe  Huuteliur  if,  and  dt'liveieii  on 
tv  the  grid  >,  wliose  luira  ate  longitndinnl  ajid 
offer  no  obiilaid«  to  the  motion  of  the  tiben, 
while  tilt!  H|HU's  allow  the  dirt  to  fall.  The 
uottou  then  pasnes  between  the  "urfacea  of  the  -i^^. 


r 


l^nTi  Oauan-I 

V  eylindcnt  r  A,  which  liavi:  an  internal  exluugt 
removv  tbe  dnirt.  From  thenre  the  bat  paasi-s  to 
tile  ]Mir  of  i-ondenKing-rollera  ut,  and  then  to  the  laji- 


roller 


wbit-b  il 


Cot'b>i)-«0.  {Piibrie.)  A  Turkish  fahrii^  of  cot- 
ton iin<l  Milk  Mtini-t. 

Cot'toil-el's>T«'tOT.  An  arranKi'mrnl  in  a  eot- 
turi-niitl  of  a  tiilie  with  uir-bliut  or  spiked  straps 
for  I'arri'iii;;  i-i>llon  to  thi'  n]>]ier  storiiii. 

Cot'ton-gin.  A  deriee,  orifjinaUy  invented  by 
Whitney,  17'H,  in  wbieli  lint  in  [li^'keil  rmni  the 
seeil  by  nieunH  of  Mw.leeth  jiroj<t-tiii({  thmni;b  slits 
in  the  side  of  llii'  eliuiubiT  in  wbieb  tbe  si-ed-itotton 


wlierv  the  picker-roll  A'  rotates.     £  is  a  grid  fon[i 


\r\p  one  side  of  the  rhamhiT,  and  thronf!b  its  inter- 
1-aU  |■(l^s  tbe  teeth  of  the  saws  /).  wbicbiirt'  nrraiiipHl ' 
n)Hm  a  iTisniln-l  ilriveu  hv  lb.' 


lines  of  the  ginninK-c^tinder,  which  ia  coDi]«*nl  tf 
nrgnients  of  rings  which  admit  of  arparate  mmnl. 
The  cotton  is  diiffnl  by  a  bnish-tvlinder,  and  m*ii><l 
by  nnd  condensril  between  two  aniooth  rytiiidrr\ 
whii'h  make  it  into  a.  bat  and  allow  tbe  dost  lu  mk 

oir. 

Cot'ton-book.  A  claw  with  a  handle,  by  ahicl 
CO ttiin-1  all's  all'  iiioviil  in  loading  and  sbi|ilqn|[. 

Cotton^ls'log  TVbmT.  A  fnxfut  or  ili^ntf^ 
gratinfi  tibiT,  ado]>ted  with  flax,  hrmp,  jiiir,  lair. 
etc,  m  as  to  rednre  them  to  a  hhort  iitaplr  rnra- 
biing  cotton,  which  tan  be  workeil  on  coltoa-aB- 
chinery. 

1'.  Clai'mirn'k  patent,  IBSl,  Ko.  SISf,  dMnitcst 
process  for  fediinng  vefcrtable  lihrr  to  •  oondilHa 
for  being  spun  or  felted,  t^  Mtniatiif  ii 
with  a  wlution  of  carbonate  of  loik  ui 
potash,  and  then  toaaolnlionnf mtphahr 
acid.  BO  as  to  oenrrate  carhank-aod  |» 
within  the  cellnUr  alnictnre,  and  lha> 
tear  it  to  jiipces  and  diawilTc  thr  Mati- 
iBginouK  matters.     Sf  Flax-ciittoie. 

Lyman's  patent,  Aoguri  3,  Ifit,  v 
forwhatiscallcdthe"fiber-gnn.~  WsoL 
J!bx,  hcnip,  jnte,  cane,  etc.,  are  coalMd 
in  a  cylimler,  and  chaigMl  with  ttra* 
at  a  very  high  prenme.  Rt  a  taiii* 
moveini'nt,  the  material  la  lelrawd 
and  eX{iliKles  into  ■  chamhtr,  tha  (is- 
lent  expamiiofl  rujitQTing  tbe  celli  tti 
reilucinK  the  material  to  ■  diaalfipatrd 
condition. 

There  are  many  modificatklia  of  tkr 

alkali  and  acid  trratmnit,  and  of  tW 

resultins  washiiiKt  blTiarhiim.  aad  dit- 

ing  prncrsses,  by  which  mncUagi^  c^or,  aiad  del 

an'  niiii>veil. 

Gof  ton-tna-^lllii'er-T.  Tbe  pragma  «f  ■  W' 
of  riiltim  to  the  condition  of  thtaMor  jnni  mtjy 
briefly  atalnl  as  foUawa :  — 


COTTON-MACHINERY. 
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COTTON-PRESS. 


I.  •  Sarttd  and  mixed,  to  give  uniform  quality  to  a 
giir«n  lot.  The  cotton  is  piled  in  layers  in  a  Hnkt 
and,  in  taking  it  from  the  side  of  the  heap,  the  cot- 
ton of  the  several  strata  is  an  average  of  the  whole. 

5.  Smtehed  or  ttnllowed,  to  tear  the  matted 
BMsafi  apart  and  open  out  the  fibers. 

8.  Chimed  and  batted  by  a  combined  tearing  and 
blowing  action. 

4.  The  bat  is  farther  treated  in  a  similar  manner, 
the  filaments  being  more  divided,  received  on  a  wire- 
game  drum,  pressed  into  a  thin  sheet,  and  delivered 
m  a  lap  upon  a  roller. 

6.  Cdraed,  to  straighten  the  fibers,  which  are  de- 
livered in,^!0ecar  or  slivers  by  the  doffer  ;  that  is,  in 
broad  or  narrow  films  or  transparent  sheets  of  fiber ; 
or  the  JUeee  is  reduced  to  a  sliver  by  being  passed 
tbron^  a  funnel  and  consolidated  by  rollers. 

6.  VouhUd  and  drau»i,  to  complete  the  parallelism 
and  elongate  the  ribbon.  By  the  repetition  of  this 
process,  the  possible  inequalities  of  separate  ribbons 
an  lost  by  throwing  them  together  and  re-drawing 
again  and  again,  and  defjositing  in  cans. 

7.  Roving^  to  attenuate  and  slightly  twist  the 
qpongy  cord  and  wind  it  on  bobbins. 

8.  Fiiie-roviiig  and  stretching  by  the  bobbin-and- 
fy  frame  or  the  stretcher-mule,  delivering  on  bob- 
bins. 

9.  Spinning  in  the  throstle,  which  continuously 
draws,  twists,  and  winds  the  yam  (for  warp) ;  or  in 
the  mule,  which  draws  out  and   twists  lengths  of ' 
about  56  inches,  and  then  winds  upon 
the  spindles  (for  weft). 

10.  Winding,  doubling,  and  singeing 
the  yams,  to  fit  them  for  the  weaver.        , 

II.  Packing.  /         V/ 
12.  Dressing.                                          1  ^^^!^ 
18.  Warping.                                       Co__L 

14.  Weaving.  ^ 

N.  B.   There  are  many  varieties  and  differences  in 

machines  and  processes,  and  some  even  in  the  order 
of  details.  Much  difference  also  exists  in  the  ma- 
chines for  finer  or  coarser  work,  so  that,  while  the 
above  list  is  substantially  accurate,  it  will  not  be 
fimnd  to  agree  with  the  onler  of  all  factories,  and 
perhi^  not  in  every  respect  with  any  one. 

The  inventions  involved  in  the  treatment  of  cot- 
ton by  machinery  are  about  as  follows  :  — 

fly-shuttle,  John  Kay,  of  Bury,  1738. 

Garding-machine,  Lewis  Paul,  1738. 

Drop-box,  Robert  Kay,  1760. 

Spinning  by  rollers,  Lewis  Paul  or  John  Wyatt, 

Spinning-jenny,  Hargreaves,  1767. 

Water-frame,  Arkwright,  1769. 

Power-loom,  Rev.  D.  E.  Cartwright,  1785. 

Cotton-gin,  Eli  Whitney,  1794. 

Dressing-machine,  Johnson  and  Radclifie,  1802- 
1804. 

Power-loom,  Horrocks,  1803-1813. 

Mule,  Samuel  Crompton,  1774-1779. 

Self-acting  mule,  Robei-ts,  1825. 

See  Cotton,  Flax,  Wool,  Hemp,  Silk,  etc., 
Apfliancrs,  p.  631. 

A  cotton-factory  cited  by  Ui-e  iias  macliines  in 
the  following  proportions  :  — 

1  willow,  1  blowing -rnuchine,  1  lap-machine, 
capable  together  of  cleaning  and  lapping  9,000 
pounds  of  cotton  per  week. 

21  cards,  breakers,  and  ,finislu:rs  ;  joint  capacity 
5,000  pounds  per  week  of  69  hours. 
8  draunng-frames  of  3  heads  each. 

2  coarse  bobbin-and-Jly  fraines. 
7  ^ne  Jly-Jrames. 

12  self-acting  mules;  404  spindles  each. 


10  throstle-frames  ;  236  spindles  each. 

7  dressing-machiTUS, 

236  power-looms. 

2  warping-mills. 

300  warp-winding  spindles. 

The  rovings  have  four  hanks  in  the  pound,  and 
are  spun  into  yam  No.  38  on  the  throstles  as  well 
as  by  the  mules. 

Cot'ton  Pa'per.     We  are  indebted  for  cotton 

{>aper  to  the  Arabians,  and  it  is  surmised  that  they 
earned  it  of  nations  still  east  of  them.  The  use  of 
cotton  for  this  purpose  was  probably  derived  from 
"far  Cathay"  (China),  whence  we  received  gun- 
powder, porcelain,  the  mariner  s  compass,  and  the 
art  of  glazing  earthenware. 

The  first  use  of  cotton  paper  in  Europe  was  amouff 
the  Saracens  in  Spain,  and  cannot  be  traced  back 
beyond  the  tenth  centurv.  In  Europe,  it  preceded 
the  use  of  flax  fiber  for  that  purpose.  The  paper  of 
Xativa,  a  city  of  Valencia,  was  famous  in  the  twelfth 
century.     See  Paper. 

Cot'ton-pick'er.  1.  A  machine  for  scutching 
cotton  to  ieAT  apart  the  matted  masses  and  clean  it. 
See  Cotton-cleaner. 

2.  A  machine  for  picking  cotton  from  the  bolls 
of  the  plant.  One  form  consists  of  a  traveling 
toothed  belt,  which  catches  the  cotton  fiber  and 
drags  it  into  a  receptacle.  This  form  is  shown  in 
Fig.  1488,  which  has  a  toothed  wheel  working  into 


Fig.  1488. 


CoU<m-Fiekrr. 

the  links  of  an  endle^e  chain  having  reflex  spines, 
•which  stri])  the  cotton  from  the  bolls,  and  carry  it 
to  the  other  end  of  the  machine,  where  it  is  thrown 
off  into  a  receptacle  by  a  revolving  stripper. 

Other  machines  have  rotary  brushes,  and  still 
others  operate  by  blowt>rs,  flexible  air-pipes,  and 
nets  which  catch  the  fiber. 

Cot'ton-press.  One  in  which  cotton  is  baled 
for  transportation  and  storage. 

There  are  various  forms  of  cotton -presses,  known 
as  the  screw,  toggle,  beater,  revolving,  hydraulic, 
portable,  double-acting,  windlass,  rack-and-pinion, 
re-])ressing,  and  rolling-pressurc  presses.  See  under 
those  heads  respectively. 

The  ohl  fonn  of  press  was  the  screw,  which 
ascendeil  vertically  from  the  follower  and  worked  in 
a  nut  in  the  up})er  cross-beam.  It  was  rotated  by  a 
sweep. 

In  the  illustration  is  a  modem  form  of  the  screw- 

})res8,  which  leaves  the  upper  end  of  the  box  open 
or  filling,  the  screw  workmg  from  beneath. 

The  cotton  is  confined  in  a  long  rectangular  chest 
that  revolves  on  a  vertical  axis,  engaging  a  screw 
that  drives  th«^  follower. 

The  bevel-wheel  k  is  driven  by  the  shaft  and  band 
wheels,  and  engages  another  bevel- wheel,  which  is 
secured,  teeth  down,  beneath  the  sill-framing  of  the 
box,  which  runs  on  rollers  on  the  rim  of  the  curb 
G,  As  the  box  rotates,  the  screw  rotates  in  its  nut, 
and  elevates  the  follower  F. 


coTTOif-seeD  cluheb. 


OMnK-frtu. 


Cotton  »Md  Ca— n'ar.  A  mctuDe  for  tearing 
tin  renwiniiig  liber  from  the  cotton -need,  or  one 
wbich  *o  (\T  uuDipauta  the  liber  upon  the  seed  that 
tha  latter  will  roll  upon  iUulf  without  making  a 
iiMt,  and  ao  bsvonie  fitted  tt>  be  sowu  by  an  ordinar; 

Cotton-*9«<l  Rnll'er.  A  machine  by  which 
the  hull  of  the  i^ottoii.aetil  ic  rasped  off  and  sifted 
froiu  the  farinaceous  and  oily  matlen,  which   are 


cbu^  tnm  the  Upaf  Iha 
is  tlwn  ncdnd  into  Um  hu- 
ahaken  by  taitabk  iMdnirii 


M,  atwrnw  A*  rid 
th*bdlatbt^A> 

vc'can]^  tbeae  |Mtia«a  oM  vw  lb 
apton  J,  whila  tlw  thaed  and  halbd  wmi  fM^ 
out  throng  tlia  chute  K. 

Cottoa-aMd  HUL  One  for  griwliaK  At  mI 
of  cotton,  either  fw  naunn  or  (or  olicaiauig  fiMi 
the  meal  the  oil,  dther  \n  \aum\m  «r  the  mm 
luual  mode  of  treatnMnt  by  hiaolpUdB  td  arts 
<8iui'B  proceM)  or  bydnwariMm. 

Cotton-Mod  Ftutfar.  One  in  wUeb  tlw  fari> 


by  laying  to—*— " ' * 

■lualityandtWMti  .. 

-    1  twisting,  the  yara  a 

itaiiiing  a  thin  nlatioa  Hi.  _. 

aren  in  an  oppoMte  diiaetiM  ts  Orit  afflM  % 
e  spinoiDg-macbtlM^  M  is  Ik*  •  ~~    ~*  '~~ 

silk. 


ther  two  w  BgN  TWM  if  «|h1 
them.  PK*iow(*lh*Mib 
LIS  k  i—ed  ikitwA  %  1mm 
latioa  of  rtttdk     Thi  twU  k 


along  and  prune*  the  raw  W  ffwiriag  m 

in  onler  to  curb  ita  nMnast ' '~~ — 

CottitfL     Abookaadti 

cookinK-veMeL 

-    1W  hK^  ^  mmfA 

Mney  OD  toe  noor  wnen  a»  ^liamimk^m^^ 
nation,  eOectinf  tb«  daagi  Mq  ««IL  llaMa*- 
tioii  of  toMtkuit  take*  abiMt  kimtmm  4q^  ■■■  <ti 
suhitF<inf nt  kUn-diyiaA  «hUk  anMl»  fmatmtim, 
Ukn  tuo  day*. 

i.  lPafrr.wuUnmt.]  T»  tdn  Ob Uto af  k««- 
fertlv  rampMned  palp  Am*  Oa  mM  «r  ipn  m 
whii-h  it  hu  been  fuiitd. 

With  band-laid  paper  lUi  la  A*  ta^wrfAi 
c««fMfT,  who  reerim  tk*  mM  tHm  *»<|p*wi 
RiNcAfj  the  sheet  npoB  KjH. 

In   laiprr-nucIiinefT  Aa  4 
bv  ■  roller  calM  the  <*    "- 

3.  AnrbniBg 


COgCHlNG-lSSTRPMElTT.  61 

The  Orwks  adopted  the  conch  frani  the  Persians. 

"  After  this  hod  beni  wid,  CyiuiluDS  uked  Tor 
warnn  Bpicetl  and  boiled  wnter  to  drink  ;  uying  !ii' 
niut  wuh  do«n  all  those  mU  arKuniEntit  witli 
■■■net  drink,  (floltrd  Gsh  Imd  be«n  the  nubjpct  iiii- 
drr  dascofBiion. J  Ami  [Jlpisn  said  to  him  with  Bot]i(' 
indiglwtioD,  and  tiappisg  hia  pillnur  aiik  hu  hatid. 
'  How  Iwig  will  it  be  before  yoil  leave  olf  your  l>»r- 
tnrkn  tnSit^' " ~ Dtipnotof^iOa,  111.  04. 

4.  (In  painling,  et«.)  The  groQnd  or  hue  on 
which  the  color  ia  sppliHl ;  a  ramiah  or  sizing. 
Tb«  tens  in  alM  twed  in  leather-gilding,  gnld-wirr 
dnwing.  and  othrr  mechanical  art*. 

Ocmoh'lng-lii'abii-meat  One  (<nip1oj|cd  in 
depreasin);  the  opaque  lens  in  cataract  previous  to 

Oon-llSM'.    1.  A  grooved  jiiece  it  timber. 

3.  A  pair  of  battens,  or  a  groove  in  which  a  alitice- 


anna 


IdoH 


•1  COUNTER-SCALES. 

tension  is  practicnd  apon  the  lower,  in  cases  of  frac- 
ture of  the  femur  or  the  neck  of  the  trochanter 
m^or,  to  enable  the  bony  parts  to  anite  without  • 
shortening  of  the  limb.  It  consists  of  coaction- 
Hplints  for  the  femar  (if  that  be  the  seat  of  the  ac- 
cident) ;  a  counter-extending  band  attached  to  the 
beil-head  ;  and  a  round  perineal  band  which  passes 
around  the  crotch  ;  an  extending  tiand  fastened  by 
starch  bandage  to  the  lower  lee ;  a  wooden  block  on 
the  foDt-sole,  connecting  the  band  to  an  eit«nsion 
cord,  which  runs  over  a  pulley  on  the  bed-foot.»^ 

Ccmn'tar-faller.    {GoUon-manufaduTt.)    In  the 
mule-spinner,  a  counterweighted  wire,  which  is  de- 


the  threads  after  they  are  depreswd  by  the  JaUtr- 
vriTt,  and  to  straighten  tbetn  when  loose. 
Coun'tBT-fort.    (^fa* 


Con-lomb'n  Bal'ano&  The  t^raion- balance ;  a 
tana  of  Elfctbi>i(P!Tkr  (which  see). 

Cotm'Wr.  1.  {Shipbuildiag.)  That  part  of  a 
dlip's  atom  which  overhmiga  the  atern-poat.  The 
DMnitfr-timbers  spring  from  the  uHng-lranaom, 
which  extends  aeroiM  between  the  fashion-pieccf, 
erwaing  in  front  of  the  item-post,  near  its  head.  A I 
tbe  top  of  the  couHUr-titi^nn  is  the.  taffrail. 

5.  A  benrh  or  long  table  on  which  nwrchandise  is 
exhibited  or  money .atTaira  transscteii. 

3.  The  back  part  of  a  boot  or  shoe,  around  the 
beet  of  the  wearer,  and  tu  which  the  boat-heel  is 
Mtached. 

4.  An  apparatus  attscheil  to  b  steam-engine, 
pril)tiDg-pr<«s,  or  other  machine,  for  the  purpose  nf 
ominting  the  revolutions  or  pulsattana,  as,  the  case 
may  be.    A  game-scorer. 

6.  {Mining.)     A  cross  vein. 
Coiin't«T-baI'<uioe.    A  weight   in  a  driver   or 

fly-wheel  to  overcome  a  deail  point,  or  balance  the 
weight  of  some  olyeet  whoae  gravity  affeiits  tin' 
opposite  side  of  the  wheel 

A  smtpended  weight  to  counterpoise  the  weight 
of  a  dTawbrida;?,  ctane-jih,  bob,  or  working-beam. 

Connter-baVter-r.  A  battery  at  the  crejt  of 
•  glacis,  to  silence  the  fire  of  the  besiegers,  anii 
GOTer  the  storming  jwrty. 

Coan'ter-beam.  {PrliUing.)  A  beam  con- 
nected to  the  platen  by  two  or  more  ro-la,  throngli 
the  medium  of  which  the  reciprocating  motion  is 
commanicated  to  the  platen. 

COTin'ter-brac«.  {KaiUieai.)  The  brace  of  the 
foretopsail  to  leeward. 

Cotm'ter-oheck.    A  plane  for  working  out  tli<^ 

rve  which  unites  the  two  aaahcJi  of  a  window  irj 
mida)p, 
Ctran'ter-dle.    The  upper  die  or  atamp. 
Conn'ter-drain.     (Hydranlic  Eagiiueriitg.J     A 
dnin  at  the  foot  of  a  canal  or  dike  embankment,  tc 
catch  and  carrv  off  the  water. 

Ootm'ter-ex<teii'(don  Ap-pa-ni'ttu.  Foi 
retaining  lirmly  the  up)>er  part  of  a  limb  while  e.\ 


e  back  of  a  retaining 
wall,  to  support  and  also  tie  the  wall,  such  as  the 
scarp  of  a  lort,  to  the  bank  in  the  rear. 

The  buttress  is  sometimes  on  the  face.  When 
arches  are  turned  between  counterforts,  it  ia  called  a 
counter- arched  revetment. 

Coon'ter-cBge.     {OuTpaUry.)    An   atUnitable, 

double- pointed  gage  '"  '     ' 

nient  of  a  mortue  t 

tenon  is  to  be  made,  or  vier  n 


Cotln't»r-mlli«.  (JMi/fcofum.)' A  mine  by  the 
besief^d,  to  meet  an  approach,  destroy  an  otTouiTe 
position,  or  intercept  a  mine  of  the  attacking  party. 

Cotrn'ter-mnro.  (Jfoamry,)  The  facing)? a waU. 

Coimtar-paiia.  A  coverlet,  kometimes  woven 
in  ntsed  tigurea.     A  quilt ;  a  spread. 

Counterpane -weaving  is  with  two  shuttle*,  one 
holding  a  much  coarser  weft  than  the  other.  The 
coarser  is  thrown  in  at  certain  intervals,  and  itte 
thread  is  picked  up  with  an  iron  pin,  rather  hooked 
at  the  point,  so  as  to  form  knobs  disposed  in  a  sort 

Coiui'tar-polB&  A  balance-weight  upon  a  wheel 
or  beam,  as  on  the  driving-wheel  of  a  locomotive, 
etc.     A  antnierbalanix. 
■    Coim't«^-tKil>«-bildBe.    A  Afucub-bridge ;  the 

platform  is  raised  by  machinery  or  otherwise,  ths 
operation  being  assisted  by  counter- weights.     See 

BjtSCITLE  :   LlFTIKD'BRIDOE. 

Conn'tST-prool  One  taken  by  transfer  from 
another  proof  Just  printed.  The  olyect  is  to  furnish 
an  engraver  with  a  copy,  non-reveraed,  of  his  plate. 
Cotm'tai-^ninolL  (Ouaivg.)  One  which  sup- 
ports the  metal  beneath  while  the  hammer  is  ap- 
5 lied  above,  and  niay  be  the  means  of  expanding  a 
ented  place  by  outward  pressure  while  blows  are 
given  on  the  outer  surface  around  the  spot  thoa  sap- 

,     Cotm'tar-ralla.  (SAiplmUding.)    ThBomaroan- 
tal  molding 


COrXTKKSCAKr. 
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C'OrPLIXG. 


Ctmntfr»ink%. 


Conn'-ter-soarp.  {Forfifimtion.)  The  wall  on 
tlif  «»ut«T  hidr  of  the  diUli,  o|>]Kwit<'  to  the  mytr})^ 
whit'h  is  on  the  fort  Hide. 

Coun'torHiAaft.     An  o]»]KMite  and  lunillel  shaft 
driven  by  Iwind  or  gearing  fnwn  the  former  one. 
Coun'ter-ftillk.     1.   An  enlai^enient  of  a  hole  to 

reivive  the  head 
Pig.  1494.  "1        fl    of  a   M.'rew    or 

I     lK>lt. 

1^^  The  Hides  of 
>^  the  hole  are 
•^  merely  rham- 
fered  (a  a)  when 
it  is  to  receive 
the  head  of  an 
ordinary  wood 
wrew. 

When  a  flat- 
liewl  Hc-rew  or  a 
))olt-head  is  to 
lie  let  in  flush 
with   or  below 
the  surface,  a  flat  bottom  h  is  required. 
2.   A  tool  for  making  a  counterrtink  depre.ssion. 
In  watch-makii%  the  (Miuntei-sinks  c  c  are  of  the 
llat-lK)ttom  e.lasM  ;  a  feiitral  stem   iKisses  into  the 
hole  for  the  shank  of  the  screw,  ana  acts  as  guide 
for  the  i'utting  edg«'.    /  is  a  tap  »ring  countersink  i 
fornuMl  ]»y  a  wing  twistt^l  into  a  spiral  cutting  edge.  | 
Coun'ter-slnk-bit.    A    iNiHng-tool    having    a  | 
conical  or  cylindrical  cutter,  which  makes  a  depres-  , 
sion  to  suit  the  hea<l  of  a  s<*n'w.     8ce  c  d  e  f  g.  Fig. 
UJU.  *  I 

Coun'ter-aonk-head'ed  Bolt.  A  lx>lt  having  ' 
a  beveled  head,  whi«"h  is  let  into  a  <rorresponding  : 
cavity  in  one  of  the  pieces  which  it  binds  togt^ther.  ' 
Si'e  liiLT. 

Coun'ter-sonk  NaiL  A  nail  with  a  conical 
head  like  a  woo<l-H<'n*w. 

Couo'ter  Swallow-tail.    (FortificaUon,)     An 
outwork    in    the   fonn   of  a  single  tenaille,  with  a  I 
wi<le  gorge. 

Coun'ter-tiin'ber.    ( Sh ipfm  ihUmj.  >    One  of  the 
tinilters  in  that  part  of  a  ship's  stem  which  over-  . 
hangs  the  stern-i>ost. 

Coun'ter-trenoh.  i Fort {firat ion.)  A  trench  ' 
maile  by  the  garrison  to  intercept  that  of  the  be-  | 
siegers.  | 

Coun'ter-val-la'tion.     {FortifiitUi'trt.)      Lines 
or  earthworks  around  a  fortn*ss»  to  re|M'l  sorties. 
Coun'ter-vault.    An  inverted  anth  or  vault.       | 
Coun'ter- works.    {Fortifiaition.)     Works  un-  , 
dertaken  for  the  i>ur|)ose  of  «lestroying  or  rendering  | 
uwh'ss  those  of  the  enemy. 
Count'aoa.     A  size  of  slate.     S(H*  Slatk. 
Coun'try.    1.  {Miiiinfj.)    The  rock  or  strata  in 
which  a  metallic  lode  is  found. 

2.  {Fort (fiott ion.)  The  ivgion  outside  of  a  fort 
down  to  which  the  glacis  s1o|k's. 

Connt-wheeL  {Horohygy.)  A  wheel  with 
|M*rij»heral  notches,  whos>*  intervals  are  spaces  whose 
pn>|)ort  ions  are  1,  2,  JJ,  up  to  12.  The  wheel  governs 
the  striking  so  far  as  to  regulate  the  number  of 
bl«»ws.  The  knife-e<lge  detent  Wing  liftttl  out  of  a 
notch,  the  hammer  vibrates  so  long  as  the  edge 
rests  on  the  ]K)rti(tn  of  the  wheel  l>etw«'«'n  the  notches. 
These  sjiaces  an'  graduate<l  in  length,  s*>  as  to  allow 
the  hammer  to  make  1,  2,  3,  etc.,  vibrations  up  to 
12,  when  it  has  completed  a  revolution  and  liegins 
again.  Seventy-eight  blow.s  are  struck  in  a  com- 
plete n'volution.  It  is  suiH-rsnletl  in  some  clocks 
t»y  the  rack  and  ««<nV,  inventetl  by  Tompion. 

*Cou-pe'.     1.  A  four-wheele^l  «'lo**  carriage  with 
a  single  inside  aeat  and  a  ]N>n,'h  for  the  driver.  t 


2.  The  front  •partment  of  a  French  iliJignMr  «« 
an  Knglish  rail  way -car. 

Coup'er.  A  lever  on  the  upper  |iaft  of  the  kna. 
to  mi-sf  the  luimean. 

Coup'la.  ( EUHrieUy. )  A  voltaic  couple  it  t  ]«i7 
of  plates  forming  a  battery,  or  a  |iart  of  one. 

Coupled  Cd'amns. '(  olumns  arranged  io  paift. 
where  the  nature  of  the  oi>enings,  doon,  mimlcvni 
or  niche^^  predudea  the  usual  iuterculumoar  di«taiicr. 

Coupler.  1.  {MhsUA  A  i*unnf<*tiun  l»i«fnt 
the  correal  tending  keys  of  different  )iank»or  ranlt  <rf 
keys,  so  that  they  act  together  when  one  i»  itUrt^ 
U]ion.  When  a  key  of  the  lom-er  hank  U  toni-hni.  it 
actuates  the  one  alwve  ;  but  the  action  is  not  i*<r3p- 
r(M'al.  The  coupler  ia  throa*n  into  actioD  hy  a  diaa- 
stop  or  {HHlal. 

Octaves  in  the  same  Wnk  am  aometiniea  eaaplnl. 
to  avoid  the  necessity  of  striking  octaTea  by  stivtcb- 
ing  the  lAinds.  Similarly,  the  grttU-ormik  out  br 
coupled  with  the  cAo/r-oiigan  or  the  awelL 

2.  The  ring  which  sliiw  u|iou  the  handle*  of  ■ 
crucible  tongs,  or  a  nipping-tool  of  any  kind.  AU* 
calle<l  reins. 

Couples.  (Carpentry.)  Rafters  framed  togrtber 
in  pairs  by  a  tie,  w*hich  in  generally  tixod  alore  \kr 
feet  of  the  rafters. 

Main  cou]de8  ;  the  roof-tnuHiea. 

Coupling.  A  device  for  uniting  adjacent  pam 
or  objettta.     See  under  the  following  lieada  :  — 


Axle-coupling. 

Bale-tie. 

Ball  and  socket. 

Band-coupling. 

Bayonet-joint. 

lielt-clasp. 

Belt-coupling. 

Ik'lt- fastener. 

Binding-w*rew. 

Bolst<'r-<'ou})ling. 

Buckle. 

Car-c<mpling. 

(.'arriage-troupling. 

Carriage-shack  le. 

Chain-coupling.  « 

Clas]). 

Claw  for  8US|M>ndiug tackle 

Clevis. 

Clinch-ring. 

Clij.. 

Clutch. 

( 'lutch-rojK'. 

(k)at-Iink. 

Connecting-link. 

Connector. 

Coupler. 

Cou]||ing-box. 

Coupling-link. 

Coupling-pin. 

Coupling-jwle. 

Cramp. 

Differential  coupling. 

Draft-Ur. 

Draw-har. 

Draw-link. 

Kx  lumsion-coupUng. 

Fello<*-coupling. 

Fetter. 

Fish-l»ar. 

Fish-joint. 

Flexible  coupling. 

Friction-clutch. 

Friction-coupling. 

Gimbal. 


Ginunal. 
Uland. 

CSrappling-imn. 
Gripea. 
Gyvea. 

Hame-faatening. 
Hand -clamp. 
Hand-cuff. 
Haniesa-suap. 
Haap. 
Hinge. 

Hook  (farieties, see  111 -oE  >. 
Hopple. 
Hoae-cvNipling. 
Jew's-harp-akackle. 
Joint  (vaneUea,  aeeJoixri. 
.Joint-coauling. 
Key -coupler. 
Knuckle-joint 
I^p-ring. 
l^nffthening-rod. 
Unk. 
Manaclea. 
Oldliam'a  cou|iliiig. 
Oxwn  ring. 
Parral. 
Pereh. 

npe-roniding. 
Pitman -conpling. 
Kail-vonpling. 
Reach. 
Reina 
Ring. 

Rod-coupling. 
Screw-conpling. 
Shackle.    • 
Shaft-coupling. 
Shank-coupling. 
Snap-hook. 
Snap-link. 

Spinl-apiiqg  ooepUagi 
Split-pin. 
Split-ring. 
8|iriQg-cu«pUag. 


COUPLtNO-BOX. 


nill-coiipliiig. 
Tool-coupling. 


Tmn. 
Tumbuckle. 

Univeml  joint. 
Wagon-coupling. 

Conp'UliK-box.  A  metallic  box  into  which  th« 
odi  of  tmi  ihkfts  ttt  fiiatened,  to   couple  them  in 

llM. 

Coop'linFJlak.  \n  open  or  split  link  Tor  con- 
naeting  two  objects,  or  TonniDg  &  Jetochablu  section 
In  a  e£un. 


tlwhind 


illnB-piiL  (t^ehieU.)   A  bolt  which  ftuWus 

I  hounds  to  thr  coupling- pol«,  which  in  at- 

o  the  tate-geais  bj  the  king-bolt. 

Oonp'Unf-pole.    iVehuk.)    A    po!« 


Oon] 


ton  and  hind  gear  of  a  wagon. 


lect-  t 


yj  COW-CATCHER. 

Conrt-plaatMr.  Silk  tnrfaccd  with  a  solution 
of  balMm  of  benioin. 

Com'al-net'.  {Arthiteelure.)  The  impost  stone 
on  the  top  of  a  pier.     Caduon. 

Cova.  1.  [Areluieeturt.)  a.  A  hollow  fonning  a 
member  of  some  (wmice-nioldiugs  or  ceiling-orna- 
mentation. 

b.  The  concaTity  of  an  areh  or  ceiling. 

2.  (Shiplmilding.l  An  arched  molding  at  the  foot 
of  the  taffrsil.  An  ellipticnl  molding  sprung  over 
it  is  called  the  anh  of  the  cove. 

Cored  Ceil'lng.  One  with  a  hollow  of  abont  a 
quRTter-circle  niiinina  round  the  room,  situated 
la  dying  into  the  flat  central 


htt-iiog,  and  leading  back  to  the  harneiu  of  the  nea 
IwiBe.  Used  with  artillery  horses,  and  also  fo 
mctire  bonus  in  ordinary  service. 

Ooa-pazal.  {PoHificatimi.)  A  passage  cu 
through  the  glacis  in  the  reentering  angle  of  thi 
oorared  way,  to  facilitate  siilies  by  the  beaejteil 
nwj  are  sometimes  msde  through  the  lowpr  curtain. 
to  let  boats  into  a  little  haven  built  in  the  reenter 
e  counterscarp  of  I 
.  (JfoSDHry.)  Oi 
bricks  or  stones  in  a  wall. 

iViniA-coarse  ;  a  tower,   projecting,   square-fsceil 

j'ae:ti'ii7- course  ;  Uid  o 

AnsdJK^-courae ;  one  in 
their  length  across  the  mtW. 

ttaading-iitnne  ;  being  all  headers. 

■BtrvfcAinj-conrae  ;  consisting  of  stretchers. 

^najiii^-course  ;  upon  which  an  aivh  reiU 

^n'ltf -course  ;  a  projecting  course  in  a  wall. 

Bows  of  slates,  tiles,  and  shingles  are  also  termed 
ctuneM,  The  ftury^-course  is  one  projecting  over  the 
g^tle  of  a  building. 

S.  {JfaAie.)  A  set  of  strings  of  the  some  tone 
plaoed  alonaside,  and  struck  one,  two,  or  three  at  a 
tine,  according  to  the  strength  of  sound  iledrpd. 
The  ai^ostmenC  in  ■  piano  is  ninde  by  the  no/l  pedal, 
which  shifts  the  bank  of  key'i. 

S.  {FUt-euUinq.]  A  row  of  parallel  teeth  on  the 
hse  of  a  file.  One  coarae  mtkcs  a  liivjU-cut  Hie.  A 
courre  crossing  the  fanner  at  right  angles  conati- 
tnta  it  a  <lowle-cal  file. 

Eight  eouita  of  cuts  are  required  for  a  square  file, 
ioHbU-eiU  on  each  side. 

On  the  half-round  files  for  gtillcli-uj  saws  as  many 
is  twenty-three  coursej  are  required  for  the  convex 
side,  and  only  two  for  the  straight  side. 

t.  (Uininj.)    The  direction  of  n  vein  or  lode. 

Coonod  Mi'Bon-I7.  As  distinguished  from 
fiierit  pirdiK,  in  which  the  stonu  is  cast  in  at  ran- 
dom to  m-ike  a  foundation,  as  In  the  Plymouth  and 
other  breakwaters,  the  Rip- rips,  etc.  Courard 
Bvmnry  cnnsists  of  blocks  lyinj;  on  their  beds  in 
roamt.  Wh;n  laid  beneath  the  ourface  of  the 
w*t«r,  they  are  directed  hy  operators  in  thi-  div- 
ing-bell,  as  ptwdced  by  Smeaton  at  Ramsgate  Har- 

Omirted-riMtlt  maaonry  is  laid  in  courses  with 
occasional  headers  ;  the  aide  joints  are  not  neces- 
sarily vertical,  nor  the  stones  in  a  course  of  an  even 
thicKness. 

OotirB'tta.  (yttKlkal.)  The  sails  sustained  by 
the  lower    matts ;   as   the    foresail,  mninsail,  and 

Ootm'ln^oiiit.  The  mortar-joint  between  two 
couraes  of  bncks  or  atones. 


Cot'w.  1.  (Soofinf.)  That  portion  of  a  alatf 
tile,  or  shingle  whinh  is  hidden  by  the  overlap  o 
the  course  above.     The  exposed  part  is  the  tiuirgiti 

2.  (MiuAineri/.)  The  eap-head  or  eud-plate  of  a 
cylinder. 

3.  A  lid  or  hatch  for  a  coal-hole,  ciatem,  or  vault- 
opening. 

1.  A  turret  or  cnpola  on  a  kitchen  or  boiling- 
bouse,  pierced  at  the  sides  to  let  ont  steam  or  smoke. 
6.  (Swim-CTifliM.)    The  lap  of  a  slide-valve.     See 


hile  delivering  a  grazing  lire  over  the  gtaeU, 
Cov'er-lug.     {Bookbindiiu).)     The  clothing   of 
the  sides  and  back  of  a  book  with  cloth,  muslin, 
leather,  pap>T,  or  other  material.     The  cover  ready 
for  the  contents  is  a  tnw. 


they  I 


e  riveted  anil  by  which  they  are  connected. 


work,  called  also  a  _ 

Cov'lnK.  (AriAileeivrr.)  a.  The  overhai^  of 
the  upper  portionn  of  a  building  beyond  the  limits 
of  theground  plan, 

b.  The  flayed  reveals  or  inclined  Jamba  on  the 
sides  of  a  fireplace.  These  jambs  were  square  in  the 
old  EnRJish  fireplaces.  In  sonir  of  the  Louvre  flre- 
pUcHs  the  iambs  have  an  aogle  of  about  *S°.  These 
were  probaoly  erected  about  1750,  by  Gabriel,  under 
the  orders  of  M.  de  llavigny.  Ganger  had  previ- 
ously (1716)  given  to  the  coving  a  parabolic  curve. 
Count  Rumford  invented  or  adopted  the  inclined 
coving,  hnving  an  angle  of  135°  with  the  fire-back, 
to  radiate  heat  into  the  room. 

Ca*r.  1.  (itiniitg.)  A  wooden  wedge  to  jani 
against  the  barrel  of  a  gin  or  crab,  to  keep  it  from 
revolving.     (Prov.  Eng.) 

2.  A  kind  of  self-acting  brake  formerly  used  on 
incliiipd  planes,     A  trailtr. 

Cavr'UL     A  Scotch  fiahing-boat. 

Gow-baok.   A  mixture  of  hair  and  wool  for  hals. 

Coir-OKtoli'er,     An  inclined  frame  in  front  of  n 


COW-HOBN  FORCEPS. 


locomotii'^,  to  throw  obstruvtians  from  the  ttack.  { 
k  pilot.     Patented  in  KiigtHiiil  by  Lintlo,  1640. 

Coir-bom    For'ospa.      A 

deatint's  iiialruoieut  fur  ritrect- 
ing  moUre.  That  for  the  upper 
jaw  has  uur  hooked  prong  like  ■ 
cow's  horn,  the  othrr  prong  br- 
jnBKaiige-3]iii  jkA. 

The  cow -horn  ron;tjiH  for  tbe 

lower  molnrs    ha»   two    curved 

_    prongH,    which     hook    between 

■n  fWipi     tha   pairs  of   side-roots  of   the 

Coirl.  A  chiinnev-<:ap  nude  to  turn  around  by 
the  wind,  or  provided  with  ducts  by  which  the  wind 
is  Riwle  sn  acces-tory  in  eduuting  tbe  smoke  and 
other  volatile  products  of  uombnstiaii. 

A  wire  cap  or  Mgc  on  the  top  of  s  locomotive 
tmoke-stai^k. 

CowU  are  also  uv^d  on  ttie  sumniits  of  ventilating 
shafts  for  public  buildinffi. 

(•(Kig-Hari.  Tile  Uuehax  enveloping  Hide  passaf^ 
which  assist  the  draft  by  induction. 

b.  The  ipindltt  uf  the  cowl  U  atep{ieil  in  a  socket, 
its  collar  revolving  in  Hangej  upon  the  upper  side 
of  the  cap-plate,  which  is  anchored  to  tha  brick- 
work  of  the  chimney. 

c  is  a  cowl  or  hood  for  a  car-roof,  and  has  an  ad- 
it by  which  its  mouth  is  presented  in  either 
n  vital  air,  or  by  induction  to  ei- 
itel  foul  air. 


In  f,  the  issuing  earmit  of  air  and  saakr  k  ^ 
nected  outward  by  the  oone,  and  impinn  ijiia  lb 
obliquely  set  platei  of  the  fan-cap,  riimng  it  to  )*■ 


vices  are  on  the  princi-  1 

pie  of  the  breast-iiuniii,  *=^ 

with  cups   for  the   sev-  ,-  .  •i.t 
eral  teats.     The   clastic',    f        ' 

the  conical   cylinder  of 
the    diaphragm    pump,      i  > 
the  piston   of  which  is   \ 
worked  by  the  handles.    ~ 
Thu  milk   is  discharged 
by  a  Bpout   into  a  pail 
beneath. 

Covra'ta.  The  arched 
part  of  a  ship's  stem. 

Crab.  1.  A  winch  on  a  movable  rrami  «ith 
power-sesring,  used  in  connection  with  dmitb 
and  other  non-permanent  hoisting-machine*. 

The  larger  gear-wheel  is  on  the  abaft  of  the  fiDti, 
and  is  rotsted  by  tbt  apar-pT  '  ■  •      ■       < 


ii|.iia*. 


2.  Aformof  windliM  for  hanliogabipalBtodBcfc. 
8.  A  machine  nsed  in  rapevaua  t«  rtntd  lla 

4.  A  clswfort«nporarilyai 
a  portable  machine. 

Cnok'er.  1.  {PijreitAnuM.)  AfomafcxfMM 
fire-work.  Uarcna  Grccna,  in  tbe  aightb  ontnj. 
speaks  of  a  comooation  of  soliAnr,  chwceal,  ni 
saltpeter,  which  be  sahl  might  fae  nada  lo  i*iMr 
thunder  by  folding  some  of  it  np  ia  *  ttifani 
tying  it  tightly.     Thia  waa  a  trattar. 

2.  A  hard-baked  biscuit.     Se«  BlactTTT. 

5.  One  of  the  deeply  grooved  inn  eyliadvavlU 
revolve  in  paita  and  grind  the  touRh,  raw  caonbhNr, 
which  has  been  previooaly  cnt  In  pieot*  hy  m  A- 
CDlar  knifr. 

Cra'dle.  1.  A  baby's  bed  or  cot,  oadIktii(  ■ 
rockers  or  swung  upon  ptvoto. 

The  anrient  Qrcelu  nMit  mdUi*,  and  mIM  dm 
by  names  indic^ng  tbelr  forma,  nch  aa  Uttfe  M, 

Babv  cradle*  were  nied  by  the  8o«aafc    A? 
are  mentioned  by  Tbeocritna.     Tha  nadir  d  Hm^ 
V.  of  England  swung  between  two  peats. 
d  has  a  circular  series  of  openings  to  encourage       2.  A  thin  shell  or  case  of  wood,  actlacHaflW 
upwanl  draft,  a  deflecting  frastum,  and  conical  cap.     for  a  broken  bone  or  dislocated  liiaK 

(  b  a  cover  for  a  marine  stove-pipr.     It  is  adjust-        3.   A   frmmework  which  N^orta  tb 
ed  hy  band  so  as  to  present  the  openinp  tn  Ipcwsnl,    above  an  injiireil  limb. 

nnd  the  nide-wings  nre  held  oneri  by  the  top-shield,  j      4.  A  fnune  on  which  loun-ntUa  a«  fhndlia 
which  is  pressed  down  upon  them.  {  oven  to  be  burned,  after  tha  qbdb  h  wIMaaft 


gl^fcgg 


.«»■  -.'.  ^^^ 
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CUMP. 

wml  tim 


DpMtl,« 


h,  {Mftfmbc  Xmfiatirimf.t   Tba  fniH  in  vhich  riaht  mnalM,  mmI  thrnai-TFrml  times  dlaaaaallj,  m^ 

•  iMf  m»  om  thm  ■aji,  and  vhirh  •'niai|ia>iiM  brr  liltbe  wbola  Mirfwr  uf  tlir  plate  b  mixbrNcd,  m  ■ 

te  h«irtl»t :  w,  tW  (lanM  in  which  a  rnwl  lin  to  bold  tha  Ink  of  the  ca)i|ier-plat«  iirintir.    ""^ 

IB  ■  ««*  or  liii^  or  in  a  canal-liTl.  burtiiiibcr  and  Kiaiwr  mnova  tb  ban  in  pn  ' 

A  cnali  »M  >ukI  ia  vrry  early  tinm  in  ctumhk  cMdiu  ta  tlie  dtniRljnadiwtiao  of  ligbu. 

A*  iMbau  of  Curisth,  TRiai  Utc  L'vnnthiaii  ts  Itir  H.  A  ouiihWmI  acaluU  oaxl  bjr  alum. 

Otachf*an  Boa.    Tbr  pUcc  «a«  calW  th«  iitvUud,  u.  (Ci>rrir>fr|i.t    Tbit  migli  frannrork  or 

W  4tB«ta||-pb«-,  and  Bu    Ittr  mil«    in    Iriiitth.  rtiux  l<>nnin({  riUitnK  for  vault- 

IMaaomnit-pUrc  Ban  uMaiB  uml  liunnri  lli>- iiwn-  rd  •.■nliufp  and  anlm  inlrndod             If  UM 

atat  «arfu«  brtVttB  ifar  i;rDonr  an)  tbr  Turk>.  !•>  tir  corvml  witb  planter. 

Maaaabrruf  [iUi'm  in  l>ml«nlj  and  Vriirlia  lu.  (//(uliawf ly. )    a.    A  art 


Al  a  aaabrr  uf  |>Ui'r«  in  l>mi«nl 
Ibalacka  in  taHi&irnt  or  ■lartil, 
■■4M  and  Iranipirml  onr  thr  ipvit 

tW  aUDP  tkiim  Ukn  |il*.-r  1.11   llu-    Uui 


•  aic    otfiii|p-ni  lirnJrcUngfrDnia  pnat 
■hii-h  ■■  murtunl  into  tb>  Math 


tkiim  u\n  |il*i-r  nil   Ihi-    liuttw  ami    uTi  Krain-M-ylbe. 
Canal,  ahiuh  rrvavii  tbr  .Hull-  iJ  Nea  Jrnry,  .      i.    A  Jiraiu-orjtlv. 
ig  tb*  IIwImhi  and  ItrLaatn  Kivra     Hee  In-         Tlie  Amrriran  ttrain-rradta  ii 
It  I'tANL  a    wjirriur    impU-incnt.       Tba 

ipir  («in,  thr  rraillr   ninniita  uf  thtm     Kii|{luh    eratUi-icj/lkt,   jndflng 


InptuJinal  liniU 
Tkta  ia  SiMlnl   b> 


...,,1  I.,  r 
I   bruralh   Ih-    .|ii 
u  by  ral>)«.     Tin  fru'llr  ai 
A^  BkIhI  b>  ibr  iii<-hnnl  way*  nr  >Ii)s  up  ahieh    ami  uiwlity  nT  work  a>  irm  la    , 
It  k  baab^l,  brioK  Mi|.|..rtr,l  i.y  n.1!rn   «hi<-h  in-     this    Aiirrii'aii  harmt-brld  fa*.   ' 
tMWnr  fetWfm  tlK  tuulirrv  uf  llir  I'TwIle  and  tkiac  l  liur  cnillro  wrtr  miirrH-dnl. 
•Itbrilip.  {      Cra'Jlt  aaith*.    Mynnii- 

'    UffM/faryy.)     A   rarkinit  *|<pBrBlai,  oard   in  '  tHrr.l     A  hrrail  arylhr  lo  hr  flilcd  in  a  Krain-clB^ 
'  'y  aptaUnil  tbe  ,m  ilUIinKuinlwil  frani  a  gram  or  mmriuf  Kytbc. 
« nartli  in  vairr.  |      Crk'dllBf.     I.   {ihaprriiig.)     Cnttinx  a  tatk  In 

inb  >a  aliairUil  inlo  thr  dcTr.  anil  waaliMl  ,  l«i>  Irn|t1h*ur,  in  order  to  allow  It  lo  pua  ihitm|^ 
a  ofl  I  a  duuntaj  or  lialcbway,  tbe  pwta  brinjt  aT 


Jw  nartklra  in   M»)ini«i«.      The  i  Iml.     Ho  aatd  Dtodoraa 
— ■  Itriii.  Mirh  do  not  pBM  the  nmhaaof  tha  !      ('ramja  of  lewl  for  fa 
dMIb  iW  thrvvn  owt  and  the  opierilian  rr|iralnl.  <  of  tnawnry  vele  foand  by 
JAv  •  Ims*  ^HBtity  of  earth  bai  btni  thai  dia-  i  Ijivard  amonK  tb«  ruina  af 
•■ii  •(  thf  oaalfBla  of  tbr  rradle  are  waabnl  in  a    Niiien-b.      1  Aden 
fm  mi  lb*  fold  obtained  rrooi  the  arttHmp. 

7.  A  taal  Mad  bjr  ■wnarinr-rn4tra*rr«.  It  i  iniKa 
af  •  tiad  pkto  «itb  a  pnftr  unR  ami  handle,  and 
tm  aanhr  ipoowm  on  ita  nnder  aiirfare,  an  that 
«feM  OW  MUdad  mA  ia  obliquely  KToqinl,  it  wUI 
!■■  a  MB  if  p>iMB  bj  vhlrh  a  multiiude  uf  bom 
a»  niMi  MM  a  pint*.  TbU  i>  the  nule  of  yip- 
Miitalt  la  aBaiiTiirT-|[iwnA<riMn  (nhit-b  ■■I,  tbe 
mmB»  Mm  Mcb<  bncfc  and  foRb,  am)  >*tiraiin|b 
■ifcli^t^li^*'*"''^**^     niiiao^adat 


«ed     by    Mrllril 
tagrthrr  tbi  ilonw 


D  cnaiH 
*era    Mnilarly    oaad     la 

nH  blocka  inrlodMl  ia 
aaa  layer  of  maaonrv  In 

fltwataa'a  GddjMone  1^1- 
booat  wtn  united  hj  inn 
eramra,  *llb  BfltaJ  bad 

Siared    arnnnd    thaa.    i 
miJen  dom-U  mitod  iba 


^ 


CRAMP-DRILL. 

The  atones  in  thi^  <'oliiH!\im  of  VcopaBun  were 
onitud  by  bronze  cnuniw. 

2.  {Carpmiri/.)  a.  A  n-ctnngular  fr»me  with  _ 
tightening  screw,  by  which  car(i«nt«rR  uomprrn  the 
joints  of  framework,  u  in  niuking  doom  and  otht 
panel -work,  and  rorother|iur|)flseB.  Its  office  ia  aomi 
trhst  similar  to  that  of  s  clamp. 
b.  A  benub-hook  or  hnld-fast.    (a.  Fig.  1503.) 

A  pieix  ol  boanl,  shaped  liks  the 
front  of  a  boot,  ovsr 
whiuh  trather  is  bctit 
ofonn  theiipperof  I 


iihne.       Sec 


Crtump-dilll 

portable  drill  b&ving 
A  ratting  and  a  feed' 

of  the  eiompleH  the 


feed'sr 


1  the 


Omnfi-Drillt. 


lower  meuiber  of  Iha 
cramp-frame,  and  in 
the  other  one  it  is  in 
the  upper  [lortion 
and  foniin  a  sleeve 
around  tbedrill-spin- 
dle  which  rotates 
within  it. 

Ctamp-l'ron.  An 
iron  binding;  two 
stulirs  togi'ther  in  a 
counic  It  lias  usual- 
ly tumed.over  eiids 
which  peneCrute  the 
reapectlve  ashlars.     See  Cramp. 

Cramp-joliit.  One  in  which  the  parts  are 
bound  tii^'thiT  by  lock  i of;- bars.     See  Chaup. 

Cram'pooiu.  I.  A  clutch  formed  like  a  pair  of 
cslipem,  used  in  raising  olijucts. 

2.  Iron  spikc»  warn  on  the  boots,  to  assist  the 
foothold  in  climbiriR  the  Kloi)eg  of  cnrthworks. 

Cran'bor-rj-gath'Ar-er.  An  implement  shaped 
like  a  rake,  and  uilapted  to  cstch  below  the  berries 
on  the  stalk,  and  colteet  them  in  a  baf;  or  box  at- 
ttched  to  the  ntke-heail. 

Crcn*.  1.  A  machine  for  hoisting  and  lowering 
heavy  weights.  It  consists  of  a  vertical  post  or 
frame,  which  is  rotalable  on  its  axis,  and  a  jib  or 
projeuting  arm  over  which  the  chain  or  rope  pauses 

Hl.UOt. 


lated  ernttf,  was  a  tioanluia  d 

lailder  attached  tO  a  rettiual  ipar  and  SD  UTolf 

to  bring  the  outer  end  over  tlie  deck  of  Ibr  thi 

be  boarded.      A  giappling-hook  a 

the   end  of  the   stiuing.     Hy   thii   meaas  at  ip. 

proach  the  Komane  boarded  the  (^itbafiiMsn  ta- 

sels,  and  achieved  succeaa  in  several  naval  rspn- 

ments.     A  comis  was  also  used  ai  a  true  cum  it 

picking  off  soldien  ganinoning  a  cily  wall,  ai 

w'lting  them  down  outude.      ft  b   dcseriM  bf 

Tacitus  :  — 

"The  atones  of  the  pyramids  wen  laiatd  bj 
""Ung  mounds  of  earth ;  crane*  aod  vtbcT  esfiaa 

«(  uot. 


not   being   known    at     that    time^" 


K  (60  R. 


The  old  Dntch  eran^  which  «u  also  in  Mt  fa 
England  til]  the  Fwly  part  of  the  prrsrat  eeBtMTt 
was  operated  by  a  trrad-wheel,  anxiiid  which  tM 
rope  was  wonnd  ;  the  rope  then  naian]  ovrrnid*- 
rotlen  to  the  Jib  of  the  crane,  which  pnyeelM  onr 
the  hatrhway  of  the  ship  and  turned  apaa  a  jhtl, 
so  that  it  could  move  round  about  thtrc  ItNirtMrfs 


ward  ;  but  as  it  sometimes  hapfmeil  tbal  thn  »n 
overiialancpil  hy  the  descending  wrififat,  •  W  «r 
pole  of  wnod  was  siisp<>ntled  fmn  tbe  axh%  W  tW 
in  sunh  case  they  might  lay  hold  of  H,  mi  ■** 
themselves  from  being  whirled  niwMl  hi  Ik*  wkRl 
The  great  wheel  and  tba  fhiHl^  lAkh  ai|P«l" 


CBAKE.  t 

It  wen  eoDtained  in  ■  wooden  building,  to  the  cornei 
at  which  tJi«  jib  wu  attaished. 

Tb*  aMDti«l  re>tiii«a  of  a  crtue  may  be  com- 
bined in  a  nuchiiie  of  nmpleuonntructioii  (Fig.  1505), 
the  central  pillar  bring  sustained  by  a  ftami:  of  timber 
a,  1^  a  planted  pillar  b,  or  by  guys  c,  Ha  in  the 
three  examples  of  cnuies  of  simple  I'ODntruction. 
nw  operation  is  soCBcieiitly  plaiu  without  entering 
lata  detail. 

The  ordinary  warehouse  or  rounilry  crane  {d.  Fig. 
ISOS)  is  nsnaliy  stepped  in  the  lloor,  and  haa  its 
■ppei  bearing  in  a  joist  or  beam.  Its  size,  pro- 
portionK,  and  to  some  extent  its  construction,  de- 
pend npon  its  ^lace  and  application. 

The  application  of  iron  in  tha  ronstructioii  of  the 
anna  causen  some  change  in  the  appearance  e, 
^marent  lightntws  and  compactness  being  ^ined. 

The  doable  crane  (/,  Fig.  1.505)  has  two  Jibs;  one 
of  which  is  employed  in  raising  a  load,  wliile  the 
other  is  depositing  its  loail  in  position.  The  crane 
b  moontea  on  a  carriage  traversing  on  rails  or 
rollen,  and  in  the  illustration  is  shown  oa  applied 
to  l*;ing  atones  on  a  brealcwater.     li^h  jib  has  a 


concaTe  side  hax  a  cellular 

Cranes  were  worked  by  hydraulic  pressure  as  eariy 
as  11946,  at  Newcastle,  lilngland  ;  subsequently  the 
lock-gales  and  cranes  of  the  Albert  Dock,  Liver- 
pool, and  those  of  the  Grimsby  Dock,  were  worked 
by  water,  derived  either  froui  the  town-reserroin 
or  from  elevated  reservoirs  into  which  it  was  pumped 
for  that  special  purpose. 

These  sources,  being  Muctuatingor  expensive,  gave 
rise  to  the  adsptatton  of  machinery  for  the  purpose. 

Armslmng's  hydraulic  crane,  English,  185*  (A, 
Fig,  1506),  consists  of  one  or  more  hydraulic  presses, 
with  a  set  of  sheaves  nsed  in  the  inverted  order  of 
blocks  and  piillej's,  for  the  purpose  of  obtaining  an 
extended  motion  of  the  chain  Irom  a  cumparativelj 
short  stroke  of  the  piston. 

In  the  illustration,  the  motion  is  multiplied  three- 
fold, each  block  having  two  sheaves. 

Swinging  the  jib  is  elfected  by  means  of  a  rack  or 


Fig.  vm: 


sliding  carriage  over  which  the  chain  pn.vie)i,  so  that 
the  stones  way  be  deposited  either  near  lo  or  farther 
Ironl  the  shaft  of  the  rrane.  This  carriage  is  worked 
Iw  a  sheave  and  rope  wliich  jinssrs  over  the  point  of 
the  jib  and  down  by  the  side  of  the  spindle.  The 
cr«ne  rotates  horiioBtally  on  an  B^is,  to  bring  the 
jiba  over  the  places  for  receiving  and  depositing  the 
Itones  respectively. 

Peronnet's  crane,  French,  (o,  Fig.  1506,1  was  used 
by  him  in  constmcting  the  bridge  of  Neuilly.  It 
waa  coQBtmcted  of  wood,  and  worked  by  two  large 
wheels  which  had  hand-pins  when-hy  they  were 
turned.  The  spindle  or  vertic^al  shaft  was  jonmaled 
and  stepped  in  a  uiovahlo  frame,  and  the  hoisting- 
wheels  formed  a  partial  connterpoise  for  the  load 
tnspended  from  the  end  of  the  jib. 

Fairbaim'a  tnhnlar  crane  (lower  figure  ir)  is  made 
rfwronght-iron  plates  riveted  together,  and  arranged 
M  ai  to  give  the  convex  back  and  upper  sides  a  suf- 
Gdent  d^ree  of  strength  to  resist  tension,  while  the 


chain  operating  on  the  base  of  the  mavahle  part  of 
the  crane,  and  connected  either  with  the  cylinder 
and  piston,  having  alternate  motion  like  that  of  a 
steam-engine,  or  with  two  presses  applied  to  pioduce 
the  same  effect  by  ■llemate  action. 

Armstrong's  accumnlalor  is  intended  to  store  the 
power  exerted  by  the  engine  in  charging  it,  and 
consists  of  a  reservoir  giving  pressure  by  load  lu- 
sted of  by  elevation.  It  is  a  large,  casl-iron 
cyliniler  fitted  with  a  phinger,  from  whitJl  a  heavy 
load-case  Is  suspended.  Water  Li  ir^ected  by  the 
engine,  raising  the  plunger  and  the  liftd,  the  effec- 
tive  weight  of  which  is  utilized  in  ejecting  the  water 
ae  it  may  be  oocasionally  called  for. 


CRANE.  6- 

The  power  thus  rxcrtril  in  the  ejection  of  water 
from  thu  cii^ne  is  UHunlly  equal  to  a  eotunin  of 
water  1,500  feet  bigli.     St-e  Ai^i-u«ulati)r. 

A  fomi  of  ciunu  (i,  Fig.  UiOl)  inveliTig  upon  ■ 
wiilu'fpige  railruotl,  and  l>eariiiK  its  louil  Huspeodeil 
frmii  a  In-uni  above,  hu  Ikk-ii  ailopted  in  Hoiue  yards 
u'liKre  hituvy  timber,  vtniiv,  ur  iron  iviiiiire  to  be. 
nmved,  lusded,  and  iiiilniideJ.  The  hoialiiiKHihaius 
aw  worki-d  bv  wiiivhn  on  vacli  seetion,  and  \<wvi 
over  u  tniuk  above,  which  hu  tmvcrMs  on  the  beiun, 
nil  un  to  briufl  tile  hook  over  n  batd  nearer  to  or 
fiirlliiT  fnini  Uie  mils,  liy  means  of  tlw  Iravelinj; 
million  of  tlie  inacliine  oil  thu  raiU  and  the  traviTH' 
inc  iiiuliim  of  tlie  truck  aliove,  the  hook  of  the 
I'bHiii  may  be  brouRlit  over  any  }>art  of  the  spave 
wilhin  the  railn.  If  Imtli  windlaitses  lie  turned  at 
unn-,  lliu  load  risen.  If  one  b<;  unwound  wliile  tlie 
Other  U  winiUiig,  the  houk  does  not  rise,  but  the 
truelt  iniviTO'i. 

Falrbaim'i  traTeliiif;  i^raiie  (j.  Tin,  HOi)  is  adaptiHl 
for  a  wn-ekinK-vmne   fur   milriKul   use.      A   cniue 


adapted  for  lifting  fifteen  tons  will  ha 
weij^htof  ten  lon»  in  the  rear.  In  the  example  from 
whieh  the  illuHlration  is  derived,  the  jib  swept  ovi-r 
a  clrclt!  of  35  feel  diameter,  and  was  capable  of  lift- 
ing the  lotul  IB  feet  above  the  ntils  on  the  beam 
above,  tovanU  the  winilinK  side.  Ry  tuminR  or 
unturninjc  the  nnpeelivu  windhuises  Ht  the  neeessirr 
aju-eds  relHtieely,  a  eompound  motion  may  Iw  at- 
tnini-d,  towards  or  from  either  rail  upward  or  down- 
One  form  of  trnvrrnng-erntu  conswts  of  a  trab 
Upon  a  earria!?-  traveling  npon  taiU  on  (he  b«im« 
overlirad  in  a  fminilry.  By  the  roUtion  of  the  roller 
of  the  erah,  the  chain  or  rope  in  wound  on  and  the 
loail  lifteit,  and  by  the  motion  of  the  eniriaae  is 
trans|>orted  to  any  pUc«  within  the  ran;^  of  the 
raiN.  It  is  known  as  an  ovrrAtnii  crane. 
The  foundry-crane  hai  a  traversing;  carriage  on 


CRANK. 

the  jib,  which  permit*  the  [uint  of  aospcnuui,  u 
be  moved  out  or  in  frcOTi  tlie  central  pnt :  ilii 
range  brinn  from  the  outer  end  to  the  mid-Irniplii/ 
the  jib.  The  traverxing-carriaKe  is  niuved  Ij  u 
endless  chain  dencending  to  the  Hoor  of  the  fouml^. 

In  MorriBon'H  iteam-crani',  the  eraue-ion  lormi 
the  steam -eylinder,  and  is  titled  with  a  |iito« 
having  B  tlexibli-  pistou-roil  of  win-  ropr,  alilch 
works  steiim-tight  tlimugh  a  ktultinf;-tiui  at  Um 
top,  and  passes  over  two  (nilleya,  itkclf  lonniBf>  tbi 
chain  for  lifting  the  load. 

Tlie  downward  stroke  only  of  the  piston  is  itQ- 
ized  in  liflinft,  and  the  steam  indnctioD  and  rdui-lm 
are  governed  by  Hlide-vatvcs  operated  by  liaiid-lTtin. 

In  Kraiis's  steam-etaue,  a  veKii-al  lioiler  feiai 
the  emiie-jKist  and  levolvea  with  it.  The  raal.ina 
top  of  the  lioiler  lias  lugs  for  tile  attachnirnl  of  tl,> 
tension -roils.  An  osculating  cyliuder  is  atLuM 
and  fumii^heB  the  power. 

The  projecting  arm  or  beam  of  a  crane  is  the;il. 

The  jHut  a)id,|i&  collectively  ate  sometimes  krsiwa 
OS  the  gibbtt. 

The  diagonal  is  the  itaf, 

2.  iXavliail.)  a.  A  forked  post  to  nlptwt  s 
boom  or  spare  spar  on  deck. 

b.  A  projeiTting  bracket  to  support  span,  etc. 

3.  An  overhanging  tube  for  supplying  a  tendn 
with  water.     A  water-crane. 

4.  A  e^ntrivance  to  bold  a  itoae,  and  prwiit  il 
to  the  slieer  of  the  lapidary. 

It  consists  nf  a  clamp  which  moves  homonulli, 
hsviiig  its  bearings  on  a  vertical  post  tising  frua 
the  1>em'h  of  the  lapidary.  A  weighted  string  ii 
nttacheii  to  the  lever-arm,  and  keeja  the  stour  en- 
Htantly  jire^sed  up  against  the  slieer.     See  Stiru. 

Crane,  Der'riok.    A  form  of  cnne  having  tftit 

\.  pair  of  lang-niaal 

Cra'nl-om'e-tar.  An  instrument  for 
sizet^  of  skulls. 

Dr.  Uorton  girea  the  following  M  the  a 
suit  of  Hunierous  measurementa  of  jmlls ; 
STcobicii 


MhI 


''y 


Se^pn 


83 


79 


Ancient  Tenn-ian  .    T5  to  79     "  " 

ProfesKor  Huxley  tays  that  the  moat  capcif 
European  bkiill  )iu  a  rapacity  of  114  cuUe  lochni 
the  smallest,  6E  inches.  Schaaflhauwa  finds  Uia- 
dofl  skulls  of  46  cubic  inchea. 

Cnt'nl-o-toma'.  A  cutting  initiuumt  to 
opening  the  fetal  bead,  to  aiut  delivrrj. 

Ciaxik.  An  arm  (called  the  urt)  at  riffllt  i^B 
to  an  sxis  by  which  motion  ia  imputed  tbcMa  v 
reei-ived  therefrom.  The  crank  on  the  uit  •(• 
grindstone  or  ■  fanning-Diill  i*  a  familiM- ioMMia 

The  crsnk  is  also  a  valned  deviec  i 
rotary   into  a   recrprncuting  motion. 
An  example  of  the  former  is  found  in  the  at 
of  the  latter,  in  the  steam-engine.     Watt  ii  lkti» 
ventor  of  the  latter  spplication  of  it. 

3  (Fig.  1509)  shows  the  linglt-cnat ;  i.  O* 
doubl'-rtnnV  i  5,  the  /vtl-cnnk. 

1  (Fig.  1509),  a,  wrist  or  pin ;  K  AA ;  t,  w*i 

James  Watt  —  DO  mean  jndge — nnufcs  tfeit  **tb 
true  inventor  of  the  craok  RrtatiTc  luuriM  maA* 
man,  whoae  name,  nnfortanatelj,  hH  not  faMS  f*- 
■erved,  who  tint  contrind  tb*  eammm  fciChiii 


ORAPE. 


Ths  applj'iiig  to 


the  Bi 


Cllglllfl 


u  merely  Uking 

cheme  which  h  id 
been  made  to  cu 
bread"    It  was 
mentonouiiappli 

deTiBfd  by  Watt, 
to  turn  the  recip- 
rocating A(  ' 
the    pistol 

and    wan    stolen 

from    him    hy 

DiBJi    who     spied 

,   out     the    design 

m^  fromasltPtch       ' 

rN.       Watt8«orkn 
LUA\  Watt      invented 
Vj^SC  the     SuH 
Planet  Mutiun 

Oankt.  as     a     substitute 

(which  see).     See 

Abo    PlulKBT-WaEEL    AMD    Ep|CTCU>!I>AL    WkRE^. 

If  ths  root-lathe  were  the  earliest  roim  of  lathe, 
which  is  uot  certain,  and  James  Watt's  idea  were 
eomct,  which  is  quite  probable,  we  may  agree 
with  -ant  authority  tliat  the  craak  is  aa  old  as  Ta- 
Ini,  the  ^ndson  of  Diedahis,  about  1210  B.  c.  ; 
or,  accordtng  to  Pliny,  Theodorus  of  Samoa,  about 
SOO  B.  c.  It  must  be  recollected,  however,  that 
Mnoiifj  the  oldest  Ii«yptian  paintings  is  the  rcpre- 
MntatioD  of  Thoth  forming  man  upoa  the  potter's 

The  ci»nk  was  first  used  with  the  steam-engine 
<Hi  btMrd  the  .paddle-wheel  steamboat  of  Jonat)iaii 
Hull  (English  patent,  December  21,  173li,  No.  sas). 
It  did  Dot  revolve,  but  recipnwaited,  and  formed  an 
intermediate  betwi-en  the  rope|  which  was  pulled  by 
tlu  descent  of  the  piston,  when  a  vacuum  was  created 
in  the  Neweomnii  atmospheric  engine  aiul  the  leg 
of  the  propeller,  which  seems  to  have  acted  some- 
what like  the  leg  of  a  gro-HS hopper. 

A.  four-throw  crank  wai  employed  on  each  end  of 
th«  axis  of  the  wallon-cr  or  Ian  tern -wheel,  which 
WH  driven  by  the  water-wheel  under  the  north 
■Tch  of  London  Bridge,  aa  descri1>rd  by  Beighton. 
1731.  This  machine  supplied  a  part  of  London 
with  watar.  The  water-wheel  was  first  placed  there 
b;  Horice  in  1582,  hut  it  is  not  sUtcd  by  what 
devioe  the  rotary  motion  of  the  wheel  was  converted 
into  the  reciproialing  motions  of  the  pistons  in  the 
MX  pumps  which  were  o|>emtcd  by  it. 

3  {Pi^.  1509)  shows  a  combitiation  of  crank  and 
floceiitnc.  The  bo-is  n,  on  which  turns  the  spur- 
wheel  b,  is  fixed.  The  crank  c  turns  with  the 
■nindle  d,  which  is  fittnl  eccentrically  in  the  boss  a. 
The  tan  t  with  the  block  /  are  fixed  to  the  spur- 
wheeX  which  is  set  in  motion  by  the  pinion  q.  In 
nrolring  round,  this  wheel  carries  with  it  the 
ennk ;  but,  owing  to  the  eccentricity  of  the  two 
emterit  the  block  /  slides  down  the  slot  in  the 
crank,  and  in  ao  doing  approaches  nearer  to  the 
center  on  which  the  latter  revolves.  This  has  the 
street  that,  as  the  angular  velority  of  the  simr-wheel 
is  constant,  it  will  cause  dilTen^iit  [loints  in  the 
ndini  of  the  crank  cotutentioili/  to  revolve  with 
the  ■Bine  linear  velocity  ;  or,  in  other  wonls,  will 
eanK  the  au^ilar  velocity  of  the  crank  gnuiually  to 
inersMc  during  one  half  of  the  revuluti<ni,  and 
gradually  to  dtenatc  during  the  other  half.    The 


a  varied  by  shifting 


stroke  of  the  crank  may  also 
tlie  crank-pin  iu  the  slot  A. 

A  two-throw  or  IhTU-UtTOin  crank.shaft  is  one  hav- 
ing BO  many  cranks  set  at  different  angles  on  the 
shaft. 

Ciank-az'le.  1.  An  axle  bent  down  between 
the  wheels,  in  order  to  lower  the  bed  of  the  wagon 
and  make  loading  more  easy. 

It  has  been  introduced  in  England  for  country 
and  city  wagons,  and  also  in  the  United  States. 
It  is  credited  to  Baddeley,  an  early  contributor  to 
the  London  "Mechanic's  Maga^dne." 

2.  {SUam-tJigine.)  Thednvinff-Ixle  to  whichan 
connected  the  piston-rods  of  a  locomotive  engine. 
This  is  the  usual  English  form  :  in  America  we  con- 
nect to  wrisla  on  the  diive-wheels. 

Crank-bracs.  The  usual  form  of  bract^  which 
has  a  bent  shank  by  which  it  is  rotated. 

Cranksd  Tool     {InmAurning.)     A  tool  which 
is  made  to  embrace  the  rest  o,  by 
which  it  is  prevented  from  slip-         1<.  lUO. 
ping  away  from  the  work.    A  pin  ' 
la  inserted  in  one  of  the  holes  ir 
the  rest,  to  prevent  the  escape  ol 
the   tool    sideways.       The   direct 
penetration    is    obtained    by   de- 
pressing the  handle  ;  the   lateral       OiiiU:^  TitL 
motion  Dy  rotating  the  tool  by  its 
transverse  handle,  which  may  be  a  hand-vise  tem- 

erarily  screwed  upon  the  shaft,  or  a  shoulder-reat 
mile,  ns  in  the  iUustration  of  heel-lool. 
Crank-hook.    The  bar  ronnectiog  the  tttodle 
and  crank  in  the  common  foot-lathe. 

Ciank-plD.  A  pin  connecting  the  ends  of  a 
double  uinnk  or  projecting  from  the  end  of  a  ~" 


n  either  case  it  la  for  the  attachment  of  a 
ting-rod.     (Seen,  1,  Fig.  ISOS.) 
Ctauk-pull'ar.   A  machine  for  pulling  the  cnink 


ink.  such  as  that  of  the  (pindstone. 
Crank-wheeL   A  wheel  having  a  wrist  to  which 

n  pitman  or  connecting-rod  is  attached,  and  acting  aa 
a  crank,  white  the  peripheral  jiortion  may  act  as  a  ny- 
wheel,  or  may  constitute  a  pulley  or  a  traction -wheel. 

Cnui'117.  {Glais-ntanii/adun.)  A  tool  for  fortQ- 
ing  the  necks  of  glass  bottles. 

CrBp«.  [Fiihric.]  A  gauiy  fabric  made  of  raw 
ailk,  and  woven  without  crossing. 

Uncoloreil,  or  gayly  dyed,  it  is  a  rich  shawl-stuff. 

Colored  black  and  crimped,  it  is  a  mourning- 
goods.  Smooth  crape  is  used  in  ecclesissticAl  habito 
of  a  certain  order,  not  quit«  so  elevated  aa  the  cam- 
bric lawn  of  a  bishop. 

"  A  saint  in  crhpe  is  twice  a  saint  in  laim." 

The  latter  is  the  superlative  det?r*>e  of  ecclesiasti- 
cal habiliments  in  rt/oriTud  churches. 

'risped  crape  denotes  a  poignant  grief;  theohailgS 
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to  a  smoother  class  of  goo<lR  indicates  that  the  mer- 
ciful hand  of  Time  has  burnished  out  the  wrinkles 
and  lines  of  care. 

Silk  intended  for  crisn  craix)  is  more  twisted  than 
that  for  the  smooth.  The  twist  of  the  thread,  espe- 
cially that  of  the  warp,  is  what  gives  the  wrinkled 
appi>arance  to  the  goods  when  taken  out  of  the  loom. 

AUroplianes  and  game  are  goods  of  a  similar  de- 
scription, either  white  or  colored. 

Cra{w  is  said  to  have  been  made  by  S**  Badour, 
Queen  of  France,  a.  d.  680.  It  was  tirst  made  at 
Boulogne. 

Crape-mo-^tte'.  (FaJbrie.)  A  gauzy  woolen 
fabric  of  fine  texture,  the  warp  being  light  and  open, 
and  the  weft  relatively  heavy  and  neecy.  White  or 
colortnl. 

Crap'ing-ma-ohine'.  A  machine  by  which  silk 
is  cra|)ed,  i.  e.  crinkled. 

Crap-leath'er.  Ledther  made  from  thin  cow- 
hides.    Used  for  pumps  and  light  shoes. 

Crare.    A  kind  of  coasting- vessel,  now  disused. 

Crash.  {Fiibric.)  A  heavy,  coarse,  plain,  or 
twilled  linen  toweling  or  packing-cloth. 

Crate.  A  large  wicker  hamper  with  wooden  sup- 
ports, in  which  crockery-ware  is  packed  for  trans- 
portation. 

CraUa  among  the  Romans  corresponded  to  the 
English  hurdles.  They  were  of  wicker-work,  and 
were  used  for  screens,  for  leveling  ground  after 
rough-raking  {rostrum) ;  also  as  flakes  for  drying 
fruit.  The  Tatter  were  sometimes  made  of  sedge  or 
■traw. 

Laige  crates  were  used  in  bridging  fosses,  protect- 
ing military  engines,  etc. 

CrawL  A  pen  of  stakes  and  hurdles  on  the  sea- 
tide,  for  fish. 

Crmj.    A  small  sea- vessel. 

Cray'on.  1.  A  colored  pencil  consisting  of  a 
cylindtT  of  tine  pipe-clay  colored  vdth  a  pigment. 

Black  crayovs  are  colored  with  ]>lumbago,  or  made 
of  Italian  black  chalk. 

A  white  crayon,  is  a  cylinder  of  chalk,  common  in 
England  and  France.     Ked  chalk  is  found  in  France. 

The  holder  is  a  portc-crai/tm. 

Crayons  arc  said  to  liave  been  made  in  France  in 
1422,  and  imi>ort(Hl  thence  into  England  in  1748. 
It  is  liard  to  say  how  long  ago  charcoal,  chalk,  and 
ochreouM  earths  were  used. 

Hans  Holl)ein  drew  portraits  in  crayon  in  1540. 
Sir  Thomas  I^awrence  excelled  in  this  style  of  por- 
trait.i)ainting,  1800  -1830. 

2.  {LithiHjraphy.)  A  composition  formed  as  a 
pencil,  and  used  for  drawing  ui>on  lithographic 
stones.  It  is  of  a  soai)y  nature,  consisting  of  soap, 
wax,  n*Kins,  und  lamp-black,  melted,  and  sometimes 
buHH-d,  togeth»*r. 

Crase-milL    A  grinding-mill  for  tin  ore. 

Cras'ing.  The  crack  ing  of  the  glaze  upon  articles 
of  jK)ttiTv  i»r  jHrnt'lain. 

Cream-freez'er.  A  domestic  machine  in  which 
crcHiii  is  stirre<l  in  a  vessel  plunged  in  a  freezing 
mixtun*.  usually  of  pounded  t(;e  and  salt. 

Cream-slice.  A  wooden  knife  for  dividing  and 
serving  fn)zen  cream. 

Creaa'er.  1 .  A  tool  U8e<l  for  mak  ing  single  or  double 
lines  on  heather,  to  form  guides  or  cn-nses  to  sew  by. 

a,  the  adjustable  double  crea.ser,  has  two  spring 
jaws,  which  art^  set  o|)en  by  means  of  a  strrew,  so  as 
to  make  the  guide-lines  at  any  required  distance 
apart. 

b  is  a  double  creaser  without  aoljustability. 

c  is  a  single  crea.ser. 

They  are  also  uved  for  lining  leather,  to  give  it  a 
finished  apjiearance. 


fig.  IMS. 


2.  dvi  used  by  sheet-iron  workan  for  romidiif 
small  beads  and  tubes.  Its  shank  has  a  tang  bf 
which  it  is  secured  in  a  square  socket  of  the  voik- 
bench. 

Ttjp  and  bottom  creasing  tools  e,  of  any  soitablt 
size  and  pattern,  may  be  set  in  the  jaws  of  a  cwsing* 
swage,  the  lower  end  of  whooe  frame  has  a  tang  ta 
set  in  the  work- bench,  while  the  nnper  hinged 
portion  carries  the  top  tool  and  is  atmcK  by  a  haa- 


mer. 
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The  lower  figure  is  a  tool  similar  to  the  chisel,  bat 
having  a  blunt,  rounded  edge,  employed  by  Uaek- 
smiths  for  making  grooves  in  hot  iron. 

8.  {Bookbinding^  A  tool  for  making  the  buid- 
impression  distinct  on  the  back. 

4.  {SetDing-machine.)  An  attachment  which  maktt 
a  mark  in  a  line  parallel  with  the  work  in  hand,  t» 
indicate  the  place  for  the  next  seam  or  tnck. 

Creas^ing.  A  layer  of  tiles  forming  a  oorons  for 
a  wall. 

Creas'ing  Ham'mer.  A  narrow,  nmnded-«dgi 
hammer,  used  for  makinggrooves  in  aheet-nietal. 

Crease.  {Mining.)  I%e  tin  in  the  middle  pait 
of  the  buddle. 

Creel.  1.  (Spinning.)  The  bar  which  holds  the 
|)aying-otf  bobbins  in  the  bobbm-and-fy^ 
the  throstle  machine,  or  the  mule.  In 
the  first  machine  the  bobbins  hold  the 
slivcTf  which  is  to  be  spun  and  twisted 
into  a  roving;  in  the  latter  machines, 
by  a  substantially  similar  operation,  the 
roving  is  converted  into  ffnm.  The 
creel  may  have  several  bars  with  rows  of 
skewers,  ufion  which  the  bobbins  are 
placed  to  unwind  their  contents. 

2.   A  fish  or  root  basket 

Creep.  {Mining-engineering.)  The 
curving  upward  of  the  floor  of  a  gallery, 
owing  to  the  pressure  of  superincmn- 
bent  strata  upon  the  pillan.  Opposed 
to  thrust,  which  is  a  depression  of  the 
roof. 

Creep'er.   1.  A  four-clawed  grapnel 
or  drag,  used  in  dragging  the  bottom  of 
a  harbor,  pond,  or  well,  to  recover  any- 
thing whiclv  has  been  lost  overboard,  or  tkmi^l 
the  body  of  a  drowned  person. 

2.  a.  An  iron  bar  connecting  the  sadiroot. 
b.  Small  dogs,  with  low  necks  or  none  at  all, 

between  the  usual  andirons  to  support  brands 
the  hearth. 

3.  An  endless,  moving  feeding-sproiit  or  a  Mtr 
of  aprons  arrange<i  one  above  the  other,  hsnm 
motion  to  fei^l  fibers  to  or  from  a  *"»^M— ;  &  ^ 
the  creeper  which  feeds  the  sliver  or  ahsel  sf  $bm 
from  the  doffer  of  a  carding-maehiBa.    8as  hkf* 


bed  to  the  buol^  to  pnTent      .  .    „ 

plD^    {tfavliial.)    Dragging  by  gispneli 

'MOVtty  of  a  lost  oabto  or  rope. 

sort  raoarkable  instance  od  rKord  is  the 

'oTUm  Atlantic  cable,  broken  in  mid-oceaD. 

nll^  itiBBt     The  feeding-apran.  of  a  oaid- 

mMUan/.     {Ptntifieaiim.)    An  indented 

slontline. 

myna.    A  Tiolin   of  fine  qnalitv,   named 

OHM,  Italy. 

»  b*  eonlbanded  with  the  eremoma  stop 

Igm ;  named  from  the  reaeniblance  of  ita 

0  Ike  Qennan  jh-untm-Avm,  a  croaked  horn. 
'Mtfsd  Moldlas.    A  kind  of  molding 
k  the  bMda  h«re  nctauguUr  dentatioiti. 
Mils'.    iPMifieaiimt.)     A   ]oop-hole   in  a 
«all  or  ft'wfc'Hn  through  which  to  ditchaiga 

.  .  .   dsntut'i    inetra- 

l  to  pnvent  fiuid  cauatica,  sncfa  us 
«r  idntion  of  nitrate  of  dlTer,  Ihim  run- 
m  ud  aant«riiiDg  the  lipa  when  being  np- 
itlwgiuiia.  A  spiral  pUtinom-wira  cairins 
Igt,  ud  a  staaa  tube  attached  to  the  handle 
mnKUng  the  wire  catches  any  of  the  oauatiu 
Wj  ran  down  the  wire. 

1  ■iiMin.     A  mode  of  preventing  decay  of 
If  Ntanting  with  craoaota.     This  it 
aaagnlatd  the  albiuoen,  absorb  the 
■MlBJ^  in  the  poles  of  the  wood  and 
air,  and  act  as  a  poison  to  prevent         '   -J 

oari,  and  other  paraaitei, 
tbn.    IFaArie. )    A  thin  stalT  resem. 
tf»,  made  of  wool,  silk,  or  mixed. 
— ""--      (AMc.)    A  light,  low. 

:  A  musical  instrninent,  conaisting  of 
ma  and  SDSuended  belle,  used  in  a  band. 
1.  A  basket  of  open  iron-work  in 
K  ocal  it  bnraed  as  a  beacon.     It  was 


tioQ  B.  The  pivots  of  ue  cresset  e  are  ftbove  ita 
center  of  gravity,  BO  that  it  swin^ level,  whatam 
may  be  the  position  of  the  mast.  The  matt  ittelf  ia 
so  pivoted  as  to  swing  120°  in  a  vertii^  plane,  being 
operated  by  a  winch  and  ropes.  It  is  bronght  down 
within  convenient  distance,  that  the  fire  may  be  »- 
pl<<nished,  and  is  again  elevated  for  ■ervioe. 

2.  (Coopering.)  An  iron  basket  orc^e.i4  tohold 
fire,  char  the  inside  of  a  cask,  and  make  the  stave* 
flexible. 

Grant.  1 .  The  ridge  of  a  roof ;  hence  trstf-tileir 
which  lie  on  the  comb  of  the  roof  and  ihed  water 
both  ways. 

S.  The  top  of  a  par^Nit,  embankment  tlope,  or 
wall.     (See  Fig.  2.) 

Crwt-^UeL  A  saddle-tiU,  one  having  a  doable  , 
slope,  on  the  ridge  of  a  roof. 


ithi 


1  II    i  III    i 


iMing  anangement  Ibr  a  cresset  in  which  i 


■nnk  in  place,  to  act  as  a  dam.  Whea  it  it  tMf 
anchored,  the  kheet-piling  it  driven  down  into  tbe 
bed  both  on  the  chord  and  arc  aide  of  the  ttni»- 

Crev'at    A  cnicible  or  melUng-poL 

Crib.    1.  A  child's  cot 

2.  The  rack  or  muiser  of  a  sUble. 

8.  A  granary  with  slatted  iidee  for  ear  com. 

*.  A  reel  for  winding  yorti  (Scotland). 

C>.  A  sm^I  raft  of  timber  (Canada). 

6.  A  Btraoture  of  lo^  to  be  anchored  with  ttonea. 
Criba  are  osed  for  hndge-plera,  ice-breakera,  ^"v, 
etc.     Sen  Dam. 

CiOytda^  Internal  lining  of  a  shaft  with  frame- 
timbers  spd  plank-backing,  to  prevent  caving,  stop 
percolation  of  water,  etc.  The  dilTerent  atylM  an 
known  as  ipiiring-criis,  wtdgiitg-cnb*. 

Cilb'ble.     {Miniitg.)    A  sieve. 

Crib-*tnp.  {Mttwqt.)  A  neck-throttler  for 
erib-bUitui  and  wiad-nicking  horses. 

Ctio.  The  inflecting  riiiK  which  torus  inward 
and  condenses  the  flune  of  a  lamp. 

Criok.    A  small  jack-Bcrew. 

Criok'et.  1.  An  ancient  English  national  game^ 
said  to  be  identical  with  the  "  clab-baU  "  played  in 
the  fourteenth  century. 

2.  A  low  atool,  or  a  low  table  or  portable  tbdf  tor 
kili;hen  ones. 

'W.  1.   (Shotmakitt,., 

ir  shoe  is  stretched,  to 

.    form    the    wetted    leather   ti 


applied  to  the  bench  by  »  awirel-deriDc.  which  per* 
nilB  the  whale  to  be  tBined  to  the  right  or  left  u 
tlia  work  proceeds.  The  currnl  bar  whiub  supports 
tiiB  Idrh  upon  which  the  leather  is  urimixd  hai   '~ 


•mak  riRidly  in  snj  position,  bat  arliiptx  the  clutch 

to  be  diwngiLgeci  to  utaw  the  shaft  to  hn  tamCd  to 

brinf;  the  wurk  in 

rg.  ISIB. 


Oaih-CHfHffr. 

ThehHir-crimp- 
er  (Fi(E.  15171  hi*  t  eatch-h«r  piroted  to  ths  how  of 
the  liur-{Hn.  The  hnir,  beinff  wouml  upon  the  two 
legs  of  the  hair-pm,  is  prMiM<l  hy  the  bar,  anil  the 
latter  claaptfl  to  iha  le^  of  Ihi-  pin. 

8.  A  niaiihina  for  crimpit'tc  or  niflling  tentile 
bbriu  has  anuHlly  a  pair  of  flutcil  rollen  betwwn 
vbich  the  article  is  pawml.  tu  in  thr  illustratian,  in 
which  arc  two  llutnl  eyUadem,  the  lower  in  Htrd 
bearings,  the  upper  •ertically  sdjtistahle ;  one  or 
both  beinff  hollow  for  the  reception  of  a  healed  iron. 

i,  {Ifirt-woririiig.)  A  machini!  in  whidh  win>  is 
giTcn  a  ainuDUs  fonn,  to  u-lapf  it  the  more  readily  to 


cloth  isurimpnd 
by  pirasuro  be-  -J^ 
twee  n  dies,  eauh 
of    which    has 

projecting  teeth  WinA^iti^  C 

which  coine  op- 
posite the  interdental  spaces  of  tbe  atber  die. 

6.  [Saddltry. )  A  |inMa  or  break  in  whitb  lorth* 
is  molded  into  form  between  diea,  as  In  tfa«  IHihM 
tioii,  in  which  leather  for  a  sailJIe-pul  1»  ptaml  ■ 
the  bulbous  portion  B,  and  the  hingMt  jiantua  It 
bi-ougbt  down  over  it  aiid  locked  it  ""'  "*" 


tiUtki 


'MM,  <»*■ 


Crimp'iiig-iiia-cblti*'.    f^  (-attirKi 
Crlmp'iiis-i'roii.     An  inalrvinrnl  tvi 

Ckeriiig.  or  Hullng  cap-frimta,  trills,  i 
Ckibi-iik. 

Ciin'Ela.  {Naalital.)  A  Tope  nii 
uroniniet  and  containiiift  a  thimble,  and  infi%d 
ib.t  l«lt-ropc  of  a  sail  tor  ihs  altaclimnit  of  ■  ta 
or  other  rope.  The  liead-ertiit;:le  b  Wbnl  by  lb 
head-earing  to  the  strnpa  on  the  jatit-arm.  T^ 
cringles  un  the  leech  alv  for  lb*  atluhMMI  wT  IW 
Tttf-tnekU. 

Crin'D-lltM.  {Fahrie.)  Ori^nally. 
and  cotton  fabric  fur  ■elliilg  out  a  1 
The  term  is  now  commonly  applied  to  tl 
which  Ima  its  prrioili  of  ntnral.  Hoc 
in  1740  three  feel  actoM  the  falpa. 


lady'a   akiltk 
■e  hoop  iltir^ 


mtU»t  Ml 


benrding  or  jrnn'nifnr  leather,  to  ginv  It  B  gnaalw 
appearance  and  render  it  mpple.  The  hwHw  )l 
folded  with  the  snun  side  in  nontact,  and  r«M«4  «■ 
the  flesh  side  with  the  jmnmd,  whlck  is  MnthOT 
nnrne  for  the  rrippltr. 

Ciip'ple-tliB'bftr.  Rlndillne  or  s 
in  nsrrowing  situslinns,  whei^  they  » 
shorter  than  llicir  fellows,  as  tbe  eriffli  itmUkf 
ftnm  the  raften  to  the  lloor-joista  In  aUia  UriM 
with  a  callar-btaia  ci'ilinjt.    A  jntt-limiir. 

Crlsp'er.  An  initrnment  hn  rritpimf  IhrMf  rf 
clnth  :  1.  (.  coTcrine  tbs  aurfao*  villi  Huk  mih, 
Kuch  as  with  ptUnham  or  tkriuklUa.     A  9t^<af- 

Ciia'tale.    (FabricA    A  white  wonM  hWa. 
Cro-chet'-lBce.    Hsud-ktiillpd  laca. 
Cro-cbef-oee'dl».    A   needle   villi  i   ~     '   ' 

end,   useil  fi^r  ral.'hiiiK  the  thli'sd  a 
thronnh  the  lonp  in  crwhi-l-work. 

Cto-ohet'-type.    Type  with  fisnry  Iwwk  H 
up  ill  tmih'tioii  of  Ince.  crochet,  or  wmMid  wark  J 

Cioek'er-y-wue.    Sen  Porrmr ;  V 

WAi.r,  ;  I'.i; 


Cro'ous.     A  polishing  powder 


CROFTING. 
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CROSS-HANDLR. 


t>zide  of  iron.  It  is  prepared  from  crys- 
talfl  of  sulphate  of  iron,  calcined  in  cnici* 
bin.  The  portion  at  the  bottom,  which  has 
been  exposed  tothegreatest  heat,  is  thehard- 
«8t,  is  purplish  in  color,  and  is  called  crocus. 
It  is  used  for  polishing  brass  or  steel.  The 
upper  portion  is  of  a  scarlet  color,  and  is 
called  rouae.  It  is  used  for  polishing  gold, 
Alrer,  and  speculum  metal.  Roiige^  the 
cosmetic,  is  made  from  safflower,  or  from 
carmine,  which  is  a  preparation  of  cochineal. 

CSrofttng.  Exposing  linen  on  the  grass 
to  the  influence  of  air  and  sunshine,  after 
bdng  bucked  or  soaked  in  an  alkaline  lye. 

Gro-mor'na.  {Music. )  The  cromoma  or  krumm- 
horn  is  a  reed-pipe  stop  of  an  organ,  tuned  in  uni- 
son with  apen-aiapasont  and  depending  for  the  pecu- 
liar timbre  or  quality  of  its  tone  upon  the  shape  and 
proportions  of  the  tube  through  which  the  sound  of 
the  tongue  b  emitted.     See  Stop. 

Groom.    A  husbandman's  fork  with  long  tines. 

Crop.  (Mining.)  1.  Tin  ore  df  the  first  quality, 
after  it  is  dressed  or  cleaned  for  smelting. 

2.  The  appearance  of  a  vein  or  seam,  as  of  ore  or 
coal,  at  the  surface.     The  strike. 

Cbx>pped.  {Bookbiiid' 
4mg.)  A  book  cut  so  se- 
verely as  to  reduce  the 
mai]^  too  much.  When 
cut  into  the  print,  the  book 
li  said  to  bleed. 

Gross.  1.  {Telegraphy.) 
Accidental  metallic  connec- 
tion between  two  wires  on 
%  line.  —  Poi'R. 

2.  (Surveying.)  An  instrument  for  laying  off  lines 
peipendicnlar  to  the  main  course. 

Gro8S-4ixle.    1.   A  shaft,    windlass, 
worked  by  opposite  •  levers  ; 
printing-press,  etc. 

2.  (Jiailroad Engineering.)  A  driving-axle  with 
cranks  sst  at  an  angle  of  90"  with  each  other. 

Gross-bar  Shot.  Shot  which  folds  into  a  sphere 
lor  loading,  but  on  parting  from  the  muzzle  expands 
to  a  cross  with  sections  of  the  shot  at  the  extremities 
of  the  arms. 

Gross  beanL  A  beam  in  a  frame  laid  cross- 
ways.  In  a  ship,  a  piece  laid  across  heavy  posts 
eaAed  biUs^  and  to  which  the  cable  is  fastened  when 
riding  at  anchor. 

Gross-bear'er.  The  transverse  bars  supporting 
thegrate-bars  of  a  furnace. 

C&oss-^ond.  A  form  of  bricklaying  in  which 
the  joints  of  one  stretcher-course  come  in  the  middle 
of  the  courses  above  and  below. 


ng.  usL 


Croa»-Cui  Saw. 

Cross-cut  Saw.  A  saw  adapted  for  catting  tim- 
ber across  the  grain. 

Hand-saws  are  made  and  set  for  the  pnrpoee.  The 
ordinary  saw  for  eutting  timber  into  lengths  has  a 
handle  at  each  end  and  cuts  each  way. 

Fig.  Ifi22. 


or  roller 
the  copper-plate 


A  weapon  formed  of  a  bow  cross- 
wise upon  a  stock.  It  is  similar  in  kind  to,  but 
smaller  than,  the  ballista,  which  it  doubtless  su^;- 
gested.  It  was  used  by  the  Nonnans  at  the  battle 
of  Hastings.     The  arbalest  was  a  form  of  it. 

Chross-chap  Vise.  A  vise  in  which  the  jaws 
dose  towards  each  other  in  a  line  contrary  to  their 
nsoal  direction. 

Gross-chock.  {Shipbuilding.)  A  piece  fayed 
across  the  dead-wood  amidships,  to  make  good  the 
deficiencies  of  the  lower  futtoeks. 

Chross-course.  {Mining.)  A  non- metalliferous 
seam  crossing  at  right  angles  thereto. 

Gross-cut.  {Mining.)  A  drift  from  a  shaft,  to 
intersect  a  vein  of  ore. 

Cross-cut  Chis'eL  A  chisel  with  a  narrow  edge 
sad  considerable  depth,  used  in  cutting  a  groove  in 
iron,  especially  in  cast-iron,  where  a  portion  is  to 
be  cat  or  brolcen  off. 


Drag- Saw. 

The  drag-saw  is  for  cross-cutting,  but  only  cuts 
on  the  pull  motion,  being  stocked  at  one  end. 

Crossed  Belt.  {Machinery.)  A  belt  crossed 
between  pulleys  so  as  to  revolve  them  in  opposite 
directions.  (See  Belting.)  To  prevent  the ruubing 
of  the  belts,  rollers  may  be  interposed. 

Crossed  Lens.  {Optics.)  A  form  of  single  con- 
vex lens  having  the  least  spherical  aberration.  The 
refractive  index  of  the  glass  should  be  1.5,  and  the 
radius  of  the  ]K)sterior  surface  six  times  that  of  the 
anterior  surface,  both  surfaces  being  convex. 

Crossed  Out.  When  the  web  of  a  wheel  is 
sawed  and  filed  away  so  as  to  leave  a  cross  of  four 
spokes  or  arms,  it  is  said  to  be  crossed  out.  This  is 
common  in  watch  and  clock  wheels. 

Cros-sette'.    {BuildiTig.)    A  projecting  piece  on 
a  voussoir,  as  a  6  6,  which  gives  it  a 
liearing  upon  the  next  votissoir  on        ^- 1638. 
the  side  towards  the  sprinaing.  ^  r — -i  > 

Cross-file.    A  file  used  in  dress-  WHJZLj 
ing  out  the  arms  or  crosses  of  fine        Oossetu. 
wheels.     It  has  two  convex  faces  of 
different  curvatures.     It  is  also  known  as  a  double 
half-round  file. 

Cross-frog.  An  arrangement  of  crossing  raib 
at  a  rectangular  intersection  of  roads.  Each  track  is 
notched  for  the  passage  of  the  flanges  of  the  wheeb 
traversing  the  other  track.     A  crossing. 

Cross-gar'net.  A  cross-shaped  hinge  made  like 
the  letter  |  on  its  side  (^).  The  cross-portion  ii 
fastened  to  the  jamb  or  post,  and  the  strap  is  hinged 
to  the  vertical  leaf  and  secured  to  the  door  or  gate. 

This  is  an  ancient  form,  and  many  very  elaborate 
examples  are  found  in  ecclesiastical. and  feudal  archi- 
tecture. 

Cross  Half-lat'tice  Tron.  A  kind  of  angle- 
iron  with  four  radiating  flanges.  Double-T  iron, 
with  a  section  like  a  Greek  cross. 

Cross-han'dla    A  handle  attached  transTsrsely 


GROSS-HEAD.  t 

to  thv  HXiH^f  tlie  too],  OH  that  of  the  auger.      Om 
tona  ot'iliidiiiK-piBtoU  liiid  a  criuw-handU. 

" ' — *      {Sttam  tngiiie.)     A  har  moTJng 

between  psnllel  and  ntruglit 
slides.  It  is  driven  by  the 
piaton-roU,  nnd  by  meaiia  of  a 
eonnvcting-rod  tiii[iaTts  motion 
to  a  beam,  or  to  the  CTWlk  of 
an  axle  or  shaft.  On  ita  ends 
are  the  cron-head  blocla,  whii^h 
bUiIh  between  two  parallel 
guides. 

The  liiJing  Journal-box  (Fig. 
IA24)  is  adapted  to  oci:u]>y  a 
slot  in  a  CRiH-head  to  wliiuu  it 
imparts  motion.  The  box  hu 
two  teper-cheeki  a  a  and  two  taper-gibii  b  b  a4just- 
■hl«  by  screws,  so  as  to  art  up  the  boxing  to  thii 
wri>l  and  the  cheeks  to  tlie  guides  in  the  crosa-head. 
CtoaM'ln^  (Kailway.)  A  outing  placed  at  the 
n'ptaugular  interwetion  of  two  railways,  where  the 
rails  of  I'ai'h  track  arw  partly  eut  away  to  allow  pa«- 
sagi'  tu  [hf  nanKi-^  of  the  I'rowiing  wheels. 

CroH-jaok  Tva    (^Vaudoif.)    a.    The    yard 
of  a  wiiutreaul  o.Tiiiiioiially  carried  by  a  cutter  in 
running  Ivfnrv  the  wind. 
b.  1'he  lower  yanl  on  the  niizzcn-masl. 
"      l-lode.    {.Vini'ig.)     A  cross ■  vein  ;  one  in- 


cyliiiririral  foni)  with  a  diametrical  blade. 

Cio*»-paiTL    See  Cr')S!i-spali.. 

Cioaa-pieoe.  IShipbuUiiing.)  a,  A  flooring- 
piece  n^tirif;  upon  tlie  keel  and  placed  between  the 
%al/-JttKm  which  form  the  lower  sections  of  the  ribs 
on  psch  side.  The  hnlf-JlooT'  make  a  butt-juint  on 
the  middle  line  of  the  vessel  between  the  ketl  and 

b.  A  barninDingathwBrtsliipbetwpcntheknight- 
heails,  and  to  which  the  running  rigging  is  belayed. 

c.  A  bar  cotin<-cting  the  hitt-hi>ads. 
CroBa-mla  Pa'per.     Paper  mini  off  in  squares, 

aflbnliiig  a  niiAns  of  drawing  a  pattern  for  weaving 
or  womteil  work. 

Cro—  ■had.    The  upper  shed  of  a  gauxc-toom. 

f?rni«  ■111  A  railroad  aleeper  or  tie  lying  trans- 
Tenely  iH-iii-iith  tbe  rails. 

Cioaa-aom'er.    Or  lummfr.    A  lieam  of  timber. 

ClOSI-apalL  iShipbiiilHing.)  A  temporary 
hori/Dntal  tirnhi'r'bnw,  to  hold  a  frame  in  )K>Hitioa. 
Vertical  or  jncliniid  braces  are  culled  iWw. 

Crva-Kpnlh  hold  the  jioHition  afterwanls  occupied 
by  thi-  derk-brn nil. 

Crw-aprliig'er.  {Ardtaeelurt.)  Inagroinnl 
arch,  the  rib  that  springs  fnim  A  pillar  in  a  diagonal 
direction  at  tin-  intersection  ot  the  arches  forming 

Cw-«faff  A  surveyor's  instrument  for  meas- 
uring o(f-wt«. 

Cro«*-«tndD'lnB.  {SaMlenj.)  Canvas  or  web. 
bing  stretclicl  transversi'lv  over  the  first  araiiiinii. 
The  two  are  stn-tcheil  over  the  tree,  nnd  united  form 
til.'  fiiiiiidation  for  the  seat  of  the  saddle. 

Crosa-taU.  ^S^fam■mgi1U!.^  A  har  connecting 
the  rear  ends  of  the  tide-ban  of  a  Inck -action  steam- 
engine.  The  side-bars  proree.1  from  the  cross-head 
on  the  end  of  the  |>iston-roil,  and  mvive  motion 
from  the  nistoli ;  fnim  the  eross-tail  liroeeerU  the 
pitman,  which  is  eonneeUil  to  the  crank  of  the  pro- 
pel l.T-sha  ft. 
fiR.  lG3t.  CtOBB-tail  Ottd'geon.      {Ma- 

;  cAJNcrw.)      A   gudgeon    lisving   > 

Om-TM  Qmilgiim.     Crow-tla,   [Ilaitroad  Engtiutr- 


iO  CKOWM-OLASa. 

ing. )     A  cRMS-sill  tKneath  the  rmils,  to  nppoit  tbv 
and  kee|>  them  from  spreading  apait. 

CroM-ttm'ber.  (SKifbuUduif.)  One  of  tks 
fiiiur-timhert  of  a  fnnie,  rrating  St  ita  Diiddk  ipsa 
the  kttt.  Butted  gainst  iU  hmdt  are  thp  AmIi  4 
Ihr  fiml /uOockM.  Alungiide  c^it  an  Aa^T'jIapr  riK. 
Ur»,  whose  AetU  butt  iguntt  eacb  otbrr  onr  tb 


K  resting  OD  the  tnatlc-tnca,  ti 
of  the  mast  above  anil  support  tlw  fnat 
of  the  top. 

CroH-vanlfing.      (jtrAOaiun.)     A    crUia( 
formed  by  the  interaection  of  two  or  Don  amplr 
vaults  of  arch-work. 
Croa«-weaTlns  Loom.    A  loom  for  «ea*i^ 

with  a  crcnaeil  warp. 

Ciooa-Trsbtilng.  {StubUtrg.)  'Webtangnniebsj 
transversely  over  the  saddle-tree,  to  strengthen  ll* 
foundation  for  the  saddle-seat 

Oiota-lo.    A  Turkish  mnsieal  instrument. 

Cro'ta-lnm.  {Jiuaie-)  An  ancient  cartanet,  BMd 
in  tlie  rites  of  Cybele. 

Crotoh.  [XaiUical.)  A  forked  poit  for  sappert- 
ing  a  bociirt  or  horizontal  spar. 

Ciotoh'ot  1.  (SurgimlA  (Fr.  (Toetst,  a  hask) 
Applied  to  surreal  and  other  inatnimenU  rfk 
hooked  form  derived  from  the  Frenrh  :  aa  the  •» 


....      ,.  a  cnrred  i 
the  r<-tus. 

2.  [Priming.)    A  bracket  (■■[   ]"). 

3.  iNautical.\     A  forked  tnppoit.      A  crVfaL 

1.  {Fartiliratiim.)  '  An  indtnitatioD  in  a  carail 
way,  opposite  to  a  traverae. 

foond.    A  crypt,  or  nnder-cTDft  ot  a  chnicL 
Crow.     1.  An  iron  hv  used  as  a  lever ;  it  W 
usually  a  bent  end,  which   was  fre- 
quently forked,  and  may  have  been       ffl^m 
named  from  its  fancied  resemblanco 
to  a  beak.  "^ 

2.  Formerly,  the  beak  or  roatrum 
on  the  stem  of  a  war-galley.  Also  a 
device  formerly  used,  consuting  of  a 
pivoted  lever  and  chain  with  oooka 
for  engaging  an  enemy's  vettel  or 
picking  off  her  men.     A  an-nu. 

Crow-^oot  1.  iffaiUiatt.)  A 
contrivance  for  suspending  the  ridg* 
of  an  awning.  It  conusta  of  a  num- 
ber of  cords  de[<enclinK  from  a  long  ' 
block  called  an  tuphroe  or  ufliroe. 

2.  (^brtt/teaitoa.)  \  aroie't-fiiol  ot . 
eattrop.     ^  Caltkoi-. 

Crow-la.    An  old  English  wind- 

Clown  1.  {ArduUdun.)  a. 
Tlie  vi'rti'i  of  an  arch- 

b.  The  corona  or  upper  member  of  a  « 

2.  TIiodomeofafurtiaM. 

S.  A  liin  of  papn",  IS  x  19  incbea. 

4.  The  hub  or  canon  of  a  bell. 

5.  Tlie  upper  surface  of  a  bat  body. 
8,  An  English  irilver  ooin  ;  valu^  t 

7.  Thepart  ofacutgrm  above  tbegiidl*. 

8.  The  part  of  an  anrhor  where  the  araa  jgfa  tt* 

8.  The  Bt.-el  face  of  an  auTJl. 
Crown-gata.    The  head-gata  af  a  eaaal-ladL 
Crown-^aaa.      Rlass   nude    \ij  blowing  mL 
whirling,  changing  the  ballof  glasa  mtoaglm^ 
eventually  into  a  disk  attached  to  tlw  e*d  af  A* 
pmUy.      Window-glass  is  made  in    tkia   i 
Crown-glass  is  a  liner  vaiis^,  i 


Aifdk 


CROWN-GLASS.  6i 

M>tub,  or  «oda,  aud  dticate  of  lime,  —  silica, 

aih,  32  ;  lime,  12  ;  alaniinii,  3.     It  is  much 

thui  ths  glaai  into  whose  composition  Icail 

tnd  which  ia  called  jttrU-glBSs. 

rnisil  ^Lut,  in  its  composition,  is  siaiilar  to 

re  Id  topect  to  the  absence  of  lead  in  nota- 

atitm.     It  ia  a  silicate  of  potash  and  lime, 

little  silicate  of  alumina.      It  is  very  hard, 

lent,  and  difficult  to  fuse. 

D-f(U«  ia  made  in  round  disks  bj  the  follow- 

Bateriali  are  fritted  in  a  reverberator;  for- 
id  then  melted  in  a  pot.  A  lump  of  glass 
it  to  make  a  table  of  nine  pounds  weifht  is 
id  at  the  end  of  a  blounng4tiibe,  aod  is  dis' 


tTX 


by  blowing  through  _.. 

£a  \~~      tube  and  rolling  on  thi 
■  marver,  which  in  a  cast- 

iron  slab  on  a  stanil. 
Being  Kof toned  by  best 
at  the  mouth  of  a  small 
blowing- furnace,  it  ia 
rolled  on  the  manxr  and 
blown  till  it  a.iBumes  a 
more  spherical  shape, 
but  haa  a  conical  enil, 
which  is  removed  as  the 
glass  approiiiiintes  a 
hencal  fonn,  being 
3wn  as  it  is  rolled  on 
the  bitllion-b,ir.  Being 
at«d  at  the  blow!  ng-fumace,  rotation  and  blow- 
g  persevered  in,  it  becomes  spherical.  It  is 
isented  at  a  larger  furnace-hole  calleil  the  bol- 
k<i/s,and  being  rapidly  rotated  Incomes oblnte. 
I  tipped  with  molten  gla^  i^i  then  applied 
inter  of  the  flat  portion,  mill  the  blowing-tiihe 
bed  by  touching  the  neck  of  the  globii  with 
ret  iron.  This  leavi!S  a  hole  in  the  end  frani 
he  Uowing-tube  was  detached,  and  the  arti- 


»n  as  shown  at  the  right-hand  iip|K 
__j   __._.-. .J  being  still  applie<l, 
'      '«  size  called  the 


first  a 


opening  of  moderate 
n  at  a  much  larger  one  called  a  Flasiiing- 
R  {which  see),  the  hole  becomoa  more  and 
larged  as  the  article  becomes  more  aud  Tiiori' 
Finally  it  flies  open  with  a  sharp  rustling 
nd  appears  aa  a  flat  plate,  called  a  table,  ad- 
it it»  central,  thicker  [lortion,  the  baiCs-eyr, 
•oiUil,  by  which,  during;  the  later  portions  of 
jew,  it  was  rested  on  the  h'lok  iu  the  half- 


>l  CBOWN-WHEEL. 

wall  tiefore  the  furnace,  which  formed  a  partial  screen 
for  the  workman. 

When  it  has  cooled  sufficiently  to  be  rigid  and 
not  liable  to  bend  or  collapse,  it  is  placed  on  a  fork, 
the  poiiiU  detached  by  the  application  of  a  cold  iron, 
and  the  table  placed  in  the  annealing  arch  or  kiln, 
whereitrestsonitsedge  for  perhaps  twenty -four  hours, 
gradually  cooling.  The  annealing-arch  ia  tenned  a 
Uer,  and  this  is  often  made  continuous  ;  the  trays 
holding  the  ware  traveling  from  the  hot  to  the  uool 
end,  being  pushed  along  as  the  tmys  of  recently 
made  glass-ware  are  received  at  one  end,  while  the 
contents. of  the  trays  at  the  discharge- end,  having 
cooled  sufficiently  to  bear  handling,  are  removed. 

The  size  of  a  laile  or  disk  of  crown-glass  is  about 
62  inches,  and  a  pot  holding  one  half-ton  will  make 
about  100  Ubles. 

Crowii'liig.  1.  (Machitiery.)  Tbe  central  bulge 
or  Bwcll  of  a  baud-pulley. 

2.   Convei  at  top  ;  opposed  to  diAing. 

Cromi-pa'per.  Paper  which  formerly  had  the 
crown  Ipr  a  water-mark.     Its  mux  is  IA  x  19  incbM. 

Clown-place.  A  strap  in  a  bridle,  head-stall, 
or  halter,  which  passes  over  the  head  of  a  horae,  ila 
ends  being  buckled  to  the  cheek -straps. 

Crown-poat.  (Oirpenlty.)  A  vertical  poat  in 
a  truss,  supporting  the  crown-plate  in  a  Jntig-pod 
IruM.     A  king-post. 

Cro^ffn-oaw.     A  saw  of  cylindrical  shape,  with 
teeth  on  the  end  and  operated  by  a  rotative  motion. 
The  iTcphine  was  the  first  of 
the  class.       It   is  used    for  tig.  U3S. 

making  buttons  and  mark- 
ers, sawing  staves,  bnish- 
backs,  chair-backs,  etc. 

Crown-saws  of  li 


<  the 


veted 


tside  of  a  strong 
ring,  and  carefully  ham- 
mered,  so    that    the  plates 


cylinder  ;  the  edges  of  the  Qam^Brw. 

plates    making    butt-joints 

with  each  other.     The  ring  is  fixed  to  the  (orlaco- 

chnck  of  a  latlie-niandrel  by  means  of  hook  bolts  A, 

snd   the   work   is   grasped   in  a  slide  rest,  which 

traverses  within  the  taw  and 

parallel  with  its  axis  sig.  I53& 

Smaller  cylindntsl  saws  ^ 

sre  made  of  a  single    bent      —        f  .1    

steel  plate,  rolled  to  fciiro 
auit  brazed  at  the  joint 
They  are  nsed  in  barrel 
making,  machines  to  eaw 
staves  froni  the  bolt 

Fig.  1529  shows  a  crown     , 

saw  and  bit  by  which  the   ],  ,  , 1 

sheaves  for  blocks  are  cut  out  SirimSm. 

and  bored  simultaneounly  ; 

b  is  the  sloitk  to  which  the  cylindrical  saw  and  the 
center-bit  are  attached. 

Croini-sIl«Qt.    The  upper  plate  of  a  locomotive 

Crown-tiltt.    A   common,  Fig.lMn. 

flat  tile.    Aplam-lile. 

Citnra-vain.  A  dome- 
shaped  valve  which  is  vertically 
n,-ciprocal«il  overa  slotted  box.   f 

Ctovm-vrhML     One    in 

which  thi' cogs  are  perpendicu- 
lar to  the  plane  at  motion  of 
the  wheel.  It  is  also  calleil  a 
eoii/mte  or  /aa  wheel.  Con- 
traie  IS  a  term  applied  to  thia 
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whet'l  in  lioroloj(y.  Fncc-w\nH*l  itidicatcs  that  the 
teeth  i>n>j(H!t  from  tht*  circulur  face,  aa  diHtingiiUhed 
from  the  jxTiphery  or  rim. 

Grown-wheel  BB-oape'ment.  One  tto  named 
becauKe  the  escajie^wheel  in  a  crown  ratchet-wheel 
whose  t(H*th  escape  from  the  i>allets  of  the  verge. 
A  vertical  tscapanent. 

Crown-work.  {Fortification.)  An  extension  of 
the  main  work  consisting  of  a  bastion  between  two 
curtains^  which  are  temiinateil  by  half-bastions  and 
commanded  by  the  main-work. 

Crow's-bill.     (Surgiatl.)     A  bullet  for<;eps. 
Crowds-foot.     1.  {IVell-boring.)    A  l)ent  hook 
adapted    to   engage   the   shoulder  or 
Fig.  168L      collar    on    a    drill-rod    or    well-tube 
a  while  lowering  it  into  a  well  or  drilled 

shaft,  or  to  hold  the  same  while  a  sec- 
tion above  it  is  being  attached  or  de- 
Uched  (a,  6,  Fig.  IJSl). 

In  well-boring  th«  auger  or  drill -rod 

passes  through  a  hole  m  the  staging, 

out  the  crow  s-foot  is  too  large  to  pafis 

Ooto'«-Fooi.   through   the   hole,    and    is   thus   the 

means  of  holding  the  sections  of  rod 

or  tubing  which  are  susjiended  therefrom. 

A  scotch  answers  the  same  i)uri)ose.  It  is  a  bent 
bai'  which  slips  on  the  rod  and  forms  a  resting-placo 
for  the  shoulder  or  collar. 

2.  {Fortification.)  A  ball  armed  with  spikes,  so 
arranged  that  one  is  always  pn«ented  upwardly ; 
such  are  strewn  on  the  ground  for  defence  against 
the  approach  of  cavalry.     A  caltrop. 

Crow's-nest.  A  tub  or  box  at  the  top-gallant 
mast-head,  for  the  lookout-man  who  watches  for 
whales. 

Croy.  A  mound  or  structure  projecting  into  a 
stream,  to  bn^ak  the  force  of  the  water  on  a  ^larticu- 
lar jKirt  and  prevent  encroachments. 

Croze.  1.  {.Cooper i%i.j.)  A  tool  used  for  making  the 
grooves  for  the  heads  of  ca.sks,  after  the  ends  of  the 
staves  have  IxftMi  lev(>led  by  a  tool  called  a  sun-plane^ 
which  is  like  a  jack-plane^  but  of  a  circular  plan. 

The  croze  resembles  a  gngCf  except  that  it  is  very 
much  larger;  the  head  is  nearly  semiiurcular,  and 
terminates  in  two  handler.  The  stem,  which  is  pro- 
portionally large,  is  secured  by  a  wedge  ;  the  cutter 
18  composed  of  three  or  four  saw-teeth,  closely  fol- 

Fig.  U82. 


v--\ 


Cooper'' $  Ctoxe. 


lowed  by  a  hooked  router,  whiih  8wcep.s  out  the 
bottom  of  the  groove. 

In  another  form,  it  is  a  cin-ular  plane  with  a 
gouge-bit. 

2.  {Hat-makinq. )  To  unroll  and  re-roll  a  hat-body 
ao  as  to  change  the  surfacfs  in  contact,  and  prevent 
their  felting  together  in  the  process  of  felting  hats. 

Croz'ing-ma-ohine'.  {Coopering.)  A  machine 
for  cutting  on  staves  the  croze  or  groove  for  the  re- 
ception of  the  edge  of  the  head. 

Cru'd-ble.  1.  A  melting-pot  of  an  eartlien 
com]M>sition  or  of  refractory  metal,  adapted  to  with- 
stand high  temperatui-es.  They  are  mentionwl  by 
the  Greek  authors,  and  are  shown  in  the  ancient 


Egyptian  iNiintings,  aod  wereesrlyuwdia 
operations,  and  were  made  by  the  old  slchmiiti  f« 
their  own  use.  Metallic  cruciblea  are  of  pbtiM% 
silver,  or  iron.  See  Faraday's  '^Chcmicu  Maaiyi- 
lations." 

Agricola,  the  celebrated  metallurgiat  and  Glaabo; 
a  noted  chemist,  both  in  the  aizteeiith  ocataij, 
made  their  own  crucibles. 

Hessian  crucibles  are  tnade  of  the  best  fiiv^dij 
and  coarse  sand.     They  are  the  cheapest,  and  wmwg 
for  all  uses  where  a  single  melting  will  sulBee,  ■•  m 
refining  or   ex^wriments.     They  come  in  naU  of 
sizes  from  two  inches  up  to  eight  inchm  hi|^.  TWj 
are  used  in  this  country  in  all  experiments  vbcn 
iluxes  ara  needed  ;  are  round  at  the  ooCtom,  but  us 
furnished  both  round  and  triangular  at  the  tofL 
Wedgwood  made  crucibles  in  his  time  of  a  close  bm 
line  texture,  but  liable  to  crack.     In  France  an  px* 
cellent  crucible  is  made  at  Pieardy  of  a  sort  of  kaoUi 
and  fine  sand.     They  are  made  very  thin,  turned  of 
on  a  plotter's  wheel ;  are  tall  and  slim,  liend  casiiy 
at  a  high  heat,  and  are  liable  to  crack  in 
but  are  used  lan»*ly  by  the  nieltera  of  brouM 
brass  in  Paris.     The  Dutch  made  what  were  k: 
as  "blue  pots,"  or  **  black-lead  fiots "  of  clay  ad 
graphite  in  the  early  ]iart  of  the  seven tetsta  Ofr 
tury  ;  and  in  their  day  these  were  the  safest  flidti^^ 
])ots,  because  they  would  stand  four  or  fire  mrltii|^ 
anil  submit  to  considerable  change  of  tempeiatsi^ 
U>fore  cracking.     The  mphite  was  known  hj  ikm 
as  pot  loot,  or  potter's  lead,  from  the  use  of  IL    U 
England  many  kinds  of  clay  were  UMfd  ;  bat  thi 
chief  dependence  was  on  that  known  as  the  **8ts0- 
bridge  clay,"  which,  when  mixed  with    pahpfwd 
coke,  made  a  useful  and  cheap  nielting-poC,  bat  it 
couhl  not  l)e  cooled  off  and  used  again.     In  1827  Uw 
late  Mr.  Jos4'ph  Dixon  began  the  manufartnre  of 
crucibles  by  mixing  the  graphite,  otherwise  knovi 
tis  plumbago,  founa  in  the  State  of  New  Hampsbiic, 
witii  a  clay  used  by  the  clasa-makera,  for  mrltiM' 
]i<)ts ;  and  these  were  much  bettrr  than  the  Data 
j>ot%  being  able  to  stand  verr  great  and  «ddci 
changes  of  temiierature.     Ifr.  Dixon  saw  brantifal 
specimens  of  lohated  ^phite,   brought  booM  si 
curiosities  by  the  captains  of  India  shi|«  that  lad 
touched  at  Ceylon  ;  and,  finding  this  lietter  than  tk 
New  Ham]Hi)nre  graphite,  he  tnocured  a  shi|.i 
in  1828,  being  the  first  lot  of  Ceylon  graphite 
brought  to  the  United  Statea,  and  the  lint  ki 
use  of  foliated  graphite  for  crucible  making     Aboil 
1830  Mr.  Dixon  adopted  the  **  Dutch  pipe-clay "  ti 
mix  with  the  Ceylon  graphite.    To  ten  poandsef 
ground  graiihite,  seven  pounds  of  clay,  two  pooadi 
of  fine  kaolin,  and  one  pound  of  fine  qnarti  mai, 
add  water,  to  make  the  msas  plaatic  enoogh  ta  k 
tui-ned  up  on  a  potter's  wheel  to  the  deairol  absM. 
To  the  above,  for  steel  melting,  then*  shonkt  brad«i 
half  a  ]»ound  of  pulverixcd  charcoal  or  coke,  as  Hf 
Ih'.  most  convenient.     Tlie  pota  are  dried  caivfbll^ 
burned  in  a  fitter's  kiln  to  a  white  beat,  and  ait 
then  lit  for  use.     In  use,  cniriblea  should  be  pland 
in  the  fire,  and  not  on  it.    The  fire  should  sarrooBl 
the  crucible  to  the  very-  top,  and  a  Uaat,  if  om^ 
should  not  strike  the  cruciblea  direct     Tbcj  sbiiM 
be  kept  in  a  dry  place,  the  least  dampocas  bte 
fatal.     1  f  they  are  well  made,  no  annealing  is  McM 
the  object  of  annealing  being  only  to  coiplels  As 
.shrinkage  that  shouhl  be  fulTy  arcooipUsbed  ia  tb 
'* burning"  by  the  crucib)e*maker.     For  arilbf 
brass,  cop^ier,  gold,  silver,  or  alloys  of  BClak  * 
Dixon  gi-aphite  cnicible  shonld  run  tnm  tm^li 
forty  meltings,  according  to  the  fuel,  diafl^  CH%* 
other  circumstances.     ]<or  melting  rtnl  tlM{f  HI 
run  from    four  to  six  timai^  aid   hmmm  IF  * 
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meltiii^,  and  eeaCing  t\ 

MHUuting  of  Ere-clftV,  ,.    , 

fiine  quuti  land.     In  hauilling 

■hoald  fit  BO  OS  not  to  bend  them  in  lifting 

Lha  fire,  M  the  freqaent  bending  will  crack  the 

)lin  befoTs  they  are  woni  out. 

loibleB  ate  madu  at  liie  Dixon  Works,  Jersey 

New  Jersey,  of  alJ  sizes,  from  tho!w  that  hold 

iro  ounces  up  to  six  liundivd  pounds  cajtacity. 

B  im  nude  for  all  aizea.     Retorts  at  all  shapes 

chemical   ware  are  oXm  made  of  the  crucible 

m.     It  will  stand  a  very  high  beat,  but  is 

d  by  most  fluxes.     At  the  minis  large  crucibles 

nd,  and  dipper)  are  made  of  the  same  material, 

^lich  the  metal  ia  ladlivl       -      "■■ 


is  with  which  t 


) 


The. 


ber  of  kilo^mmmes  of  brass 

they  will  bold,  No.  1  holil- 

'    [    2i    pouniis,    Ho,    10 

[ding  22  pounds,  and  bo 


>  »Q.    300.     See 


Gkaphite. 

Crucibles  for  glasiumak- 
era  are  made  of  a  mixture 
of  bunieil  lire-clay  very 
coarsely  ground,  with  the 
raw  clay  and  a  portion  of 
the  old  pots  ground  up. 

Several  foniiH  of  melting- 
pots  are  abown  in  Fig. 
1533.  a  and  f  'are  re- 
liners'  pots  for   golil   and 

J  silver  ;  d,    a   founUry-[iot ; 

— ^  d,  a  steel  pot  ;  e',  crucible 

cnxwu.  lid  and  stirrer  of  the  sane 

intractable  material. 

A  baiin  at  the  bottom  of  a  furnace  to  collect 

loltBii  meUl. 

n'et'ble-^IIOld.  Crucibles  are  molded  on  a 
I  or  in  ■  press.  DilTerent  materials,  qualities, 
liiaa  raqmre  diflerent  treatment.  Onecomnion 
My  iDode  of  forming  rruciblcH  for  melting  steel, 
B  of  making,  is  shown  in  Fig.  1534,  1 


CntOU-IMd. 


t,  which  show  the  cast-iron  mold  with  a  hard- 
core ;  the  larger  illustration  shows  a  mold  with 
lea  for  lining.  The  lump  of  clay  is  placed  In 
oold  a,  tlie  core  t  a  forceil  down  upon  it,  and 
n  down  by  a  hammer  until  the  rod  in  the  cen- 
itcn  the  hole  in  the  bottom  b  of  the  mold,  t 
a  dicnhr  plate  which  molds  the  upper  edge, 
moring,  the  core  c  is  iirvt  carefully  lifted  and 
bole  in  the  bottom  closed  by  a  dUik  of  clay. 
nold  a  is  then  lifted  from  the  bottom  b  and 
d  on  the  poet  shown  at  3 :  the  top  of  this  is 
what  imaller  than  the  opening  in  the  bottom  ol 


3  CRDCIBLE-UOLD. 

the  mold,  vehich  is  then  pressed  csTefully  downward, 
leaving  the  molded  crucible  on  the  top  of  the  posL 
The  upper  margin  of  the  crucible  ia  then  pressed  in 
'jy  baDd,  assLuning  the  forni  represeuted  at  4  ;  the 
;irculnr  corer  and  cylindncal  stand-piece  being 
also  shown. 

Fig.  1535  xhows  a  form  of  press  for  molding  cru- 
cibles, in  which  the  piston  forces  the  clay  from  the 


olT  from  the  mass  by  a 
which  nins  between  the  cylinder  and  the  mold. 

In  the  moldine  of  crucibles  on  a  throwing'tahle 
the  latter  baa  a  nm-bBse  for  the  mold,  and  is  rotated 
by  power  applied  beneath.  The  plaster-of-paria 
mold  has  a  detachable  bottom,  and  its  circular  twdy 
is  divisible  vertically  into  t«o  halves  secured  by  a 
hoop.     The  mass  of  material,  being  placed  in  the 

nR.  1536. 


fVu'tJf-MoMoit 


mold,  is  fashioned  bya  hinged  moldine-blade,  which 
corresponds  in  shape  to  the  inner  anrfsce  of  the  in- 
tended crucible,  and  by  pressure  builds  up  the 
plastic  material  against  the  inside  surface  of  the 
mold.  The  BurpliH  material  at  top  is  cut  off  with 
a  knife.  The  blade  is  withdrawn,  and  the  cnlcibK 
with  its  mold,  ia  removed  to  dry  and  harden,  pre- 
vious to  biiminK. 
One  other  moile  of  molding  is  sometimes  pncticnl ; 
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Fig:  1587. 


the  slip,  of  the  consistence  of  cream,  is  ponred  into 
moldn  made  of  stucco,  and  allow<Hl  to  stand  in  the 
mold  until  a  sufficient  quantity  will  adhere  to  the 
mold,  when  the  remaining  liquid  portion  is  {>oured 
out.  The  mold  and  it8  inner  coating  of  slip  are  re- 
moved to  the  oven,  when  the  slip  contracts  and  may 
be  removed.  When  thy,  the  biM:uit  crucible  is 
reaily  for  baking. 

Oru'ci-ble-ov'en.  A  lieater  for  cruci- 
bles, to  dry  them  liefore  burning  in  a  kiln. 
Plastic  clny  is  molded  into  green  crucibles, 
assumes  the  biscuit  form  by  drying,  and  is 
bumrd  to  constitute  a  crucible. 

Cru'ci-ble-tongB.  A  form  of  tongs 
for  lifting  crucibles  from  the  furnace. 

Cru'et.  A  jar  or  l>ottle  for  condiments 
or  flavors  used  at  table  u{K)n  meats,  etc. 
A  coder.  A  cruet-stand  holds  a  number 
of  sucli  little  vials. 

Cniive.  A  salmon-tran  of  the  nature 
of  a  weir.  It  has  stone  walls,  which  cmss 
the  river,  and  an  intermediate  chamber  of 
slats  or  spars  which  admit  the  fish  but 
opj)OHe  their  exit. 

Cmmb-re-mov'er.  A  tray  for  re- 
ceiving the  crumbs  swept  up  by  the  crumb- 
brush, 

OueibU-       Crup'per.     {Harness.)    A  loop  which 

Tomgt.    passes  iMMieath  the  tail  of  a  horse,  and  is 

connected  by  a  strai)  with  the  saddle,  to 

keep  it  from  riding  forward.    The  rounded  portion  E 

B  is  the  crupjicr-loop. 

Fig.  1538. 


to 


I 


Fig  1539. 


CVupper. 

Cmp'per-chain.  {Xnuticai.)  A  chain  for  lash- 
ing the  jib-boom  down  to  the  bowsprit. 

Cnish'er.  A  mill  or  machine  for 
mash  in «;  nn'k  or  ore.  See  Ore- 
cuusHKK ;  Stone-crusher  ;  Stamp. 

Crutch.  ] .  A  staff  with  a  cross- 
pi«M!«»  to  sup|M)rt  the  {)erson  b<'neath 
the  arm -pit.  The  foot  is  shod  with 
a  rublwr  imuI,  or  may  have  a  spur  to 
prevent  slipping. 

2.  {Iforoloi/i/.)  The  fork  at  the 
end  of  the  arm  which  dejwnds  from 
the  axis  of  the  nnchor-es«'ajK*ment. 
The  iK>ndulum-nxl  is  j-ontained  with- 
in the  limbs  of  the  crufch,  and  vi- 
brates the  anchor,  itself  also  reeeiv- 
ing  a  slight  inqtulse  from  the  tniin. 

3.  {Saddlrrtj. )  One  form  of  p<mi- 
mel  for  a  lacly's  .saddle,  ccm.sisting 
of  a  forke<l  rest  which  holds  the  leg 
of  the  riiler, 

4.  (ShipivriffhHnff.)  a.  One  of 
the  struts  or  stay-plates  in  the  prow 
or  stem  of  an  iron  vessel,  which  sup- 
ports the  sides  where  they  nearly 
approach  each  other.  They  occnj»y 
a  |)osition  corre.sponding  to  that  of 
the  d^nd-ivooti  in  a  timber  vessel, 
and  are  us»»d  to  prevent  the  crushing 

OMtdk,         in  of  the  plating. 


6.  A  knee-timber  placed  inside  a 
the  heels  of  the  cant-timben  abaft. 

c.  A  support  upon  the  talTrail  for  the 

d.  A  forked  row-lock  apon  the  ffunwale. 
5.  {Founding.)    The  crota-handle  on  the  end  of 

a  shank,  (a  founder's  metal-ladle,)  by  which  it  ii 
tipjiM»d. 

Crwth.  A  Welsh  musical  instrument  witk  u 
strings,  played  u|K>n  with  a  bow. 

The  first  four  strings  are  conducted  from  the  tul- 
piece  down  the  finger-board  ;  but  the  fifth  and  nitk, 
which  are  about  an  inch  lonfler  than  the  ofhiti^ 
branch  from  them  laterally,  and  range  abont  thedi*- 
tance  of  an  inch  from  the  neck. 

Cry'o-llte-fi;laflS.  A  semi-trsnspu^entglaaiBitdi 
from  cryolite  and  sand,  and  sometimes  kduvi  m 
fusible  )Hrrcelain  or  miUc-alata. 

Cry-oph'o-ms.  An  instrument  to  ilinstrste  tk 
process  of  freezing  by  evaporation.  Invented  bj  Dr. 
WoUaston. 

It  consists  of  two  bulbs  and  a  connecting tiiV,dr 
being  exiielled  fn)m  the  interior  bj  heating  the  bodj 
of  water  inclosed  and  her- 
metically    closing     the  If  IMO. 
o{Kming.     The  water  be-    res 
ing  poured  into  one  bulb,  A\ 
the  other  bulb  is  placed  \ar 
in  a  mixture  of  ice  and 
salt,  which  condenses  the 
vapor  and  causes  so  rapid  evaporation  from  the  kh 
mer  bulb  as  to  freeze  the  water  therein. 

Cr3rpt.  {Masonry.)  A  vault  beneath  a  rhorek 
or  mausoleum,  and  either  entirely  or  partly  ander* 
ground. 

Cryp'to-graph.     A  message  written  in  ciiilwr. 

Crys'taL  (Glass.)  A  peculiarly  pellneid  kiad 
of  gla.ss. 

Crys'tal-liBed  Tln-pUte.  Or  moirt-mHalliftt. 
A  vari(>gated  cr}'stalli2ed  ap]iearance  prodncrd  oi 
the  surface  of  tin-plate  by  applying  to  it  in  a  bntrd 
.state  some  dilute  nitro-'munatic  add,  washing  it, 
dr>'ing,  and  coating  it  with  lacnner. 

CryB-tallo-oe-nunla  A  Kind  of  glam  iBemi> 
tation.  It  consists  of  an  o|iaqne  sabstanre,  m- 
bedded  in  a  mass  of  colorless  glass.  A  medallMa  or 
l)as-reli<'f  is  molded  in  a  peculiar  kind  of  clay,  tsA 
incloKHl  between  two  pieces  of  soft  glass  in  tbor 
melttnl  state.  The  molten  glass  is  dropped  npna  tk 
surface  of  the  medallion,  and  the  surmoe  aftemidf 
poli-shtMl.  The  white  clay  seen  within  the  cleaa  isd 
iiighly  refractive  glass  presents  an  appeannee  nnriy 
resembling  that  ot^  unbumished  silver. 

Cnra-tallo-^n-gniT'iii^  A  moile  of  omsaMit- 
ing  gfa-ss-ware  by  taking  impressions  from  intB|liii^ 
and  impre.ssing  them  on  the  ware  while  essting. 

The  die  is  first  sprinkled  over  with  Tripoli  po«H 
then  with  fine  dry  plaster  and  hrick-dnst,  and  tks 
with  coarse  powder  of  the  same  two  OMteiials ;  it  ■ 
]>luced  under  a  press,  and  at  the  same  time  txmd 
to  the  action  of  water,  by  which  the  sandy  bi«n 
l)e(rome  soliditie<i  into  a  cast.  This  esst  thai  ob- 
tained  is  placctl  in  the  iron  mold  in  which  thef^Mi 
vess<;l  is  to  \yo.  made,  and  becomes  an  intMial  psil  of 
the  vessel  so  produced  ;  but  by  the  applicatioa  of  s 
little  water  the  cast  is  separated,  and  Mfcs  as  ii- 
taglio  impression  upon  the  glass  aa  shaip  ss  tk 
original  die.  The  cake  thus  oaed  seUom  laflea 
for  a  second  impression. 

Crys-tallo-tsrpe.  A  photographte  ufaiuiewglMi. 

C-spring.    {Vehiries.)    A 'sprinft  in  fbra  lib , 
the  letter  C,  and  employed  in  dooe  cuHa^  dtfM 
style,  and  some  modem  ones.     It  is  plntad  ii  tkr 
frame  of  the  carriage,  and  to  its  vpper  pHlUi  ^ 
the  suspension-straps  are  ' 
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Cube  8n'gar-ma-ohine'.  A  machine  for  cut- 
ting ap  loaf-sugar  into  little  cubes  for  table  use  con- 
■ists  01  a  set  of  circular  saws  which  reduce  it  to  the 
fonn  of  long  square  sticks.  These  are  dropped  into 
npright  grooves  in  the  machine,  of  which  there  are 
•  number  side  by  side,  and  of  which  the  bottoms  are 
lemovable  phites.  These  form  stops,  and  at  the  regu- 
lated distance  above  are  a  pair  of  knife-edges  which 
move  inward  toward  each  other  and  divide  all  the 
^Inmns  of  sugar  simultaneously.  As  the  knife- 
edgei  close,  the  supporting-plates  open  and  allow  the 
<ciines  to  drop. 

Cliok'oo-olook.  One  in  which  the  hours  are 
«mnded  by  wind  proceeding  through  reeds  which 
■timnlate  the  voice  of  the  bird  after  which  it  is 
named. 

Caok'old's-neok.  A  knot  .by  which  a  rope  is 
•Mcared  to  a  spar,  the  two  parts  of  the  rope  crossing 
Cftch  other  and  seized  togetner. 

Ca-our'bit.  An  earthen  or  glass  vessel  used  in 
dittillation,  and  having  a  rounded  shape  like  a  gourd ; 
hence  the  name.  It  contains  the  liquid  to  be  dis- 
tilled, and  is  crowned  by  the  aJembic.    See  Alembic. 

Ca'onr-bif  u-la.    A  cupping-glass. 

The  cucurbitula  cruenta  is  designed  to  draw  blood. 

The  cucurbilula  sicca  is  for  dry  cupping,  and  is  a 
loeftl  vacuum-apparatus. 

•The  eucurbitula  cwin  ferro  is  armed  with  iron. 

Cnd'dy.  1.  (Nautical. )  a.  The  cook-house  or 
^jidley  of  a  vessel. 

b.  A  small  double-decked  portion  of  a  canal-boat 
•or  lighter,  forming  a  cabin  for  the  crew. 

JL  A  lever  mounted  on  a  tripod  for  lifting  stones, 
leveling  up  railroad-ties,  etc.     A  lever-jack. 

Cue.  A  staff  with  whose  end  the  billiard  ball 
is  struck.  It  is  usually  shod  with  vulcanite  or 
leather.     This  end  is  known  as  the  tip. 

Cui-raas'.  An  annor  for  the  body  ;  formerly  of 
leather,  but  now  of  metal.  It  consists  of  a  breast 
and  a  back  plate,  lapping  on  the  shoulders  and 
Imckled  together  beneath  the  arms. 

It  succeeded  the  hauberk^  or  coat-of-mail,  and  the 
hauqueionj  or  padded  leather  jacket,  about  1350.  It 
has  survived  all  other  fonns  of  defensive  armor  for 
the  body,  being  yet  in  use  in  the  heavy  cavalry  of 
some  European  aimies. 

The  surcoat  or  jupon,  which  usually  covered  the 
former  styles  of  armor,  was  laid  aside  about  the 
time  the  cuirass  was  adopted,  say  the  reign  of  Ed- 
ward 111. 

The  early  cuirass  of  the  Greeks  was  of  linen,  which 
'was  afterwards  covered  with  plates  of  horn  or  scales 
of  horse-hoofs. 

The  Roxalani  wore  leather  with  thin  plates  of 
iron.  The  Persians  wore  a  similar  cuirass.  The 
Bomans  introduced  flexible  bands  of  steel,  folding 
over  one  another  during  the  flexure  of  the  body. 

The  Roman  hasiati  wore  chain-mail  {liauberks). 
The  same  nation,  as  well  as  the  Greeks,  used  the 
back  and  breast  plate. 

Caiaae.  Plate-armor  for  the  thigh.  Cuish; 
euissot :  cttissart, 

Cu-laaae'.  {Dinmond-cuiting.)  The  lower,  fa- 
ceted portion  of  a  brilliant-cut  diamond,  which  is 
imbedded  in  the  setting,  or  is  below  the  girdle.   The 
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culasse  has  twenty-four  facets,  which 
occupy  the  zone  between  the  girdle 
and  the  colUt  or  cuUt,  See  Bril- 
liant. 

Cu'li-na-ry-boil'er.    A  cooking- 
vessel  for  holding  water  in  which  vict- 
uals are  boiled.      Its  form  and  ap- 
purtenances are  adapted  to  the  cus- 
tomary uses  of  peoples, —  to  be  swung 
over  a  fire,  stand  on  a  hearth,  rest  on  the  bars  of  a 
grate,  set  within  a  pot-hole  of  a  stove.      In  Fig. 
1542,  the  kettle  is 

placed  in  an  open-  Fig.  1542. 

bottomed  shell  of 
similar  sha|M*,  but 
of  size  sufficient 
to  allow  the  calor- 
ic current  circu- 
lation between 
them.  A  valve  in 
the  kettle-lid  al- 
lows escape  of 
ste^m  beneath  the 
lid  of  the  shell. 

Another  form 
has  a  duct  for 
leading  off  steam 
and  effluvia.  The 
lid  has  a  hinged 
portion  with  a  spout  which  conducts  the  steam  to  a 
pipe  which  leads  it  to  th«  fire-chamber. 

The  boilers  of  nations  unacquainted  with  metal  or 
pottery  were  usually 

plaited     vessels    of  Kg- 1548. 

roots  or  rushes  so 
closely  worked  as  to 
be  water-proof,  or 
treated  witli  some 
water-resisting  sub- 
stance. The  latter 
varied  with  different 
nations  and  tribes, 
according  to  the  ma- 
terials at  hand. 

Some  of  the  North 
American  Indians 
made  their  boilers 
of  long,  tough  roots 
wound      in       plies  Boiler. 

around  a  center,  and 

shaped  like  an  inverted  beehive.  The  water  in  all 
such  vessels  was  heated  by  the  introduction  of  hot 
stones  from  a  fire  kindled  on  the  ground  in  the  vi- 
cinity . 

**  If  the  Scythians  do  not  hap{)en  to  possess  a 
caldron,  they  make  the  animal's  jtaunch  hold  the 
flesh,  and,  ix)unng  in  at  the  same  time  a  little  wa- 
ter, lay  the  bones  under  and  light  them By 

this  plan  your  ox  is  made  to  boil  himself."  —  He- 
rodotus, IV.  61. 

The  Dacotah  Indians  sometimes  boil  animals  in 
their  own  skins,  taking  the  skin  off  whole,  suspend- 
ing it  at  the  four  comers,  and  making  use  of  boiling- 
stones  as  usual. 

The  plan  was  commonly  used  in  the  stone  age  of 
Europe,  and,  no  doubt,  of  other  re^^ons.  The  **  boil- 
ing-stones "  are  familiar  objects  with  archaeologists, 
and  are  found  with  flint  tools  and  weapons. 

Several  tribes  of  Polynesia  and  Ocean ica  have  been 
discovered  entirely  destitute  of  any  knowledge  of 
boiling  water.  It  occasioned  the  most  intense  won- 
der.     Says  Wallis  :  — 

"It  is  imjx)ssible  to  describe  the  astonishment 
expressed  by  the  Society  Islanders  when  they  saw 
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the.  gunner  dress  his  pork  and  iwultry  by  boiling ! 
them  in  a  pot.  Having  no  vessel  that  would  bear , 
the  fire,  they  had  no  idt»a  of  hot  water." 

Captain  Cook  says  they  had  but  two  modes  of 
cooking,  —  broiling  and  baking. 

Col'let.     1 .  A  small  central  plane  in  tlie  back  of  a 
cut  gem. 

2.  ((rias9.)     Broken  glass  for  remelting. 

Cul'lis.     A  gutter  in  a  roof  or  elsewhere. 

Cul'ti-Ta'tor.    This  term,  in  a  bn>ad  significa- 
tion, includes  harrows,  drags  gnibbers,  scarifiers, 

Fig  1544. 


scufflers,  pulverizers,  spiked  harrows  and  rollers, 
horse-hoes,  shovel- plows,  and  some  other  imple- 
ments. The  essential  idea  of  cultivation  is  of  course 
broader  still,  as  it  comprehends  all  the  means  of 
tillage,  which  would  include  plows,  the  dominant 
implentent  in  the  art  of  husbandry. 

The  term  cultivator^  in  the  United  States,  em- 
braces implements  which  are  used  in  tending  grow- 
ing  crops.     These  are  :  — 

1.  Tne  implement  specifically  known  as  a  cultiva- 
tor, having  a  triangnW  frame  set  with  teeth  or 


shares,  and  drawn  by  one  horae,  which  walks  in  Um 
balk  between  the  rows  of  com, .  potatoes,  or  otWr 
plants.  The  animal  b  hitched  to  the  apei  of  tht 
rranie,  and  the  implement  is  guided  by  a  pair  of 
handles  at  the  rear. 

2.  SingU  and  double  fhovcUplowA^  which  are  owd 
for  precisely  the  same  ]>urpofie,  but  are  kDoim  u 
plows.      Sci!  SllnVF.L-PU>W. 

The  cultivator  is  an  improve<l  harrow. 

The  course  of  improvement  is  not  difficult  for  i 
fanning  mechanic  to  imagine. 

The  ordinary  harrow,  we  may  say,  is  deprDdfBl 
for  its  course  solely  upon  the  direction  of  draft. 

A  goo<i  harrow,  espieciall^  for  new  ground  and  ia 
fields  where  there  are  occasional  obetnicti<m»,  \>  this 
of  an  A  form  («,  Fig.  1644).  The  ivar  comrn  xomj 
be  readily  raised  by  a  hooked  stick,  so  as  to  allow  it 
to  pass  a  stump  without  sm'erving  the  team.  Better 
still  is  a  Ik)w  ol  hickory,  as  in  the  next  figure  (A) ;  bj 
this  it  may  be  lifted  one  side  at  once,  or,  by  swinpnt 
back  on  it,  the  whole  harrow  is  lifted,  to  clear  it  ci 
accunmlated  weed.s  ^tc.  This  harrow  is  for  regalv 
service  in  putting  in  crops. 

A  amaller  size,  >iith  a  bow  handle,  is  made  to  m 
between  two  rows  of  com,  (K)tatoea,  lieaxis,  etc.,  ths 
handle  alfording  the  means  of  swaying  it  towanb  or 
from  the  row,  to  suit  any  irregularity  in  the  line  of 
idants,  and  alho  to  keep  it  to  its  duty  if  the  bor» 
swerves  from  the  exact  path. 

Another  mode  of  aflSxing  liandles  is  shown  in  tW 
next  figure  (c),  and  this  brings  the  subject  to  suck 
close  relationship  to  the  cultivator  as  to  render  it 
unnecessary  to  trace  the  stei»s  farther. 

In  connection  with  the  subject  we  must  not  for- 
get the  author  of  "Horse-hoeing  Hushandiy." 
Jethro  TuU  introduced  his  system  of  drilling  cnm 
in  1701,  with  tlie  object  of  cultivating  the  plants  (y 
machinery.  He  published  his  book  1731.  His  sys- 
tem rendered  the  cultivator  |i08sible. 

The  English  cultivatore  and  horse^boet  nay  \m 
classiHl  together,  as  no  line  of  demarcatimi  cxiili 
between  them.  The  horse-hoes  are  designed  to  tnd 
drilled  crops,  the  prongs  or  shares  paanng  aloog  tht 
balks  between  the  rows  of  plants, —  wbMt,  bmy. 
oats,  rye,  turnips,  beans,  etc  This  renders  it  Mect- 
sarv  that  the  shares  should  have  the  Mme  guge  if 
width  as  the  drilht ;  but  this  is  all  that  b  perafitf 
about  them,  and  is  a  question  of  proportMO.  not 
principle. 

The  tendency  in  all  economical  farming  on  •■  a- 
tended  scale  is  toward  fedncing  manual  lanor.  (M- 
tivatora  and  shovel -plows  have  to  n  great  eilnt 
super8e<le<l  the  hoe  in  com-cultare,  and  the  EqcU 
korae-hoe  is  designed  to  do  the  same  in  the  cutne 
of  smaller  drilled  grain.  A  man  ran  kill  mtn 
wee<ls  in  a  day  with  a  douUe-ehovel  plow  or  cnHi- 
vator  than  he  can  in  a  week  with  n  hoCt  ctdttm 
paribus, 

Wilkie,  of  Teddington,  Scotland,  ia  Um  inwntflr 
of  the  cultivator.  He  invented  the  phmHtyaf 
shares,  the  expanding  frame,  and  the  caetcr-WMsL 
His  cultivator  (shown  at  <i,  Fig.  1544)  has  a  foam 
of  triangular  form.  The  apex  ia  sapportcd  on  a 
cast4>r.wheel,  and  the  rear  of  the  frame  npoa  a  nor 
of  wheels.  The  share-frame  is  ao  ampeadad  mm 
the  traction-frame  as  by  a  parallel  moiwwt  l»  bi 
raisal  iKxlily,  or  lowered,  by  means  of  a  iiqgle 
projecting  at  the  rear.  The  lever  catehaa  is 
in  the  segment-bar,  ao  aa  to  maintain  the 
adjustment. 

The  teeth  are  curved  prongs  which  wtir  te 
obliquely  and  raise  weeoa  to  the  anifnea  ;  tha 
passes  up  the  incline,  and  falla  oter  theiHTMdiif 
the  teeth,  which  are  thus  aelf-ckamag. 


CULTIVATOR. 


curved,  flat  aliarp,  whose  depth  ii  regulated  by  a 
crank  and  wrew. 

Yig.  IMS  show*  one  American  form  of  cultivator, 

in  which  the  plows  are  niBiiaaed  bv  levers  in  drivinK 

and  riding,  and  bj'  i 

hind  the  machine.     'I 

joiuttd  to  stnodard^  il' | 

1 vertifu]  and  latin 


n  ban  of  tlie  frame,  which  is  mipported  on 
k  CMter-whei'l  in  front  and  two  wheels  at  the  rear. 
TliB  depth  of  tilth  is  regulated  by  a  lever,  which  is 
eonoected  to  the  carriage  of  the  eaater-wheel  no  aa 
to  niae  the  apex  of  the  frame  when  the  lever  ia  de- 
pnsMd,  and  conveTsely.  Thi>  regulation  for  depth 
■t  the  rear  end  is  hy  wt  sorews.  The  pronKH  are 
adf-deaniog,  having  the  arche<l  fonn  of  Wilkie's  ; 
the  rear  net  split  the  bnlka  left  by  those  preceding. 

Finlayaon'a  cultivator  is  shown  at/. 

Wilkie's  bone-hoe  and  drill-harrow  g  (Scotland, 
I8S0)  baa  a  central  lixed  share  and  adjustable  side 
abarea,  which  are  expanded  or  coiitracteil  according 
to  the  state  of  the  crop  or  the  widtii  of  the  balk. 
Followiu;  the  shares  is  a  frame  with  harrow-tei-th. 
Either  the  share  or  the  harrow.teetb  niay  lie  re- 
ed, and  tlie  remainder  used   aeparately.     The 


dependent  motion.     Their   clevius  embrace  post* 
shackled  to  the  carriagp. 

Cnl'ti-va'tor-plow.  A  plow  used  in  tending 
cropK,  Buch  as  ahiml-ptoic,  a  ^luble  slim-el-plaie,  etc. 
SceCuLTIVATOn. 

Ctil'T»-ilii.  (Oretnann.)  A  cannon  of  the  ux- 
teentli  century  ;  from  9  to  12  feet  long,  bi  inches 
bore,  and  carrying  18-nound  round-ahot.  A  demi- 
culverin  was  a  fl-pouniliT. 

Cannon  in  those  times  were  named  after  reptUea 
and  rapacious  anintals;  as,  for  in8tam:c, — 

Cidveriti  {fouletatriiic.  Fr.),  serpent,  from  the 
anake  (ciIuAcr),  which  waa  formed  n{>an  it  to  consti- 
tute handles. 

Miuktt  Imoaqiiit,  Fr.),  sparrow.bawk. 

Pra-jiiit  (Fr.)  was  the  name  of  a  certain  form  of 
tnunqiuf,  and  survives  in  the  ward  dragoon. 

Fiikoa  waa  an  ancient  name  of  a  certain  grade  of 

Cul'Tsrt.  A  drain  or  water-way  of  niaaonr;  be- 
neath a  road  or  canal.  It  is  a  bridge  or  viaduct  on 
a  amnll  Si^le. 

Cnl'Ter-tallad.  Dovetailed.  (Culver,  Anglo- 
Saxon,  pigeon.) 

Cum'miag.     (Brtnring.)    A  veaael    for  holding 

Ca-oette'.  (Fbrlificatiim.)  A  email  ditch  in  the 
middle  of  a  dry  ditch,  to  drain  the  water  off  the 

ng  I5ig. 


CUP.  6 

Cup.     1.  Thf  step  uF  the  rA|Htan-H|iiDd1f. 

2.  A  liolloWKd  portion  orolijri't.  to  liiilil  a  liquiil. 

3.  A  gtuM  [ilacvd  alioTr  a  Dcurifird  jilacf,  to  ex- 
tract blood  in  cuppinK- 

*.  One  of  >  arnra  of  little  domi^  (A)  attarhi'd  to 
a  boilvr-plat^s  and  wrviiig  to  rxtcml  the  firv-siirfuiH-. 
Ill  Fie-  IS48  the  <levic«  is  slxiwn  as  attarhi'cl  to  U 
Coniish-lioH.T,  the  cup  pnyrctiiiK  into  tint  water, 
and  tnbeii  B  jiaHsing  tlirough  tlii?  watiT-ulianibrr 
C  are  pi]«s  coiiiu-L-ting  the  jacki't  <in  the  interior 
WBtur'Bpane.  D,  th"  outiir  irnter-s]in('i'.  E,  jioswif^ 
toailinit  airtothcfire-briilBu-   e,  « ir-i ml uetivn  valve. 

Cn'peL  A  loirouii  Teiwl,  usually  madf  nf  pnl- 
verized  buuc-fuliea,  and  eutjiloycd  in  aimaying  for 
Hriurating   the 


ndSW- 


AlirecioiW  luetHls 
km  their  ovj- 
dizable  nllo\ii. 
Cuwlaiirrniiule 
in  a  mold  with 
a  [lie  having  a 


e  made  nf  th«  ci 


Thosi!   umil 
tiieltritiiihniiQt 
z-homs  burned  and  )iu]- 


CiijirU  of  hone  earth  are  desrriheil  by  the  gtrat 
Arabuiii  I'liemixt  Djufar.  who  lived  ahoot  a.  v.  ^75. 
Hu  waa  the  diiteoverer  of  nitric  acid  and  aiiun-reeia. 
See  AI.KMBK'. 

Ca'pel-la'Uott.    An  alloy  of  wlver  and  lead  in 
eiposml  to  a  red  heat  on  the  floor  of  a  mutfle,  where 
a  current  of  air  plays  over  iia  Murface.    The  h'od  " 
I'onvi-rteil  into  the  protoxide,  melts,  and  mim  o 
leaving  the  rfjiiird silicr. 
i\ 

!  nIIvit,  tlie  leail  ]>nining  into  the  jti 

"The  away  of  ((oM  is  more  complex.  The  co[i|ie 
•nil  other  oxyduaible  inetaU  are  ivinoved  liy  eui>e1 
btion  vith  lead.  A  large  exiiw  of  Kilver  is  tliii 
added  to  the  alloy,  whieh  hi  rolhilintoa  sheet  mlUil 
•  eemet.  The  silver  is  ilii«olved  ont  with  nitrin 
•chl.  which  leavm  the  ^old  as  a  apongt.  Thia  is 
called  /lartiuij. 

The  priHi'M  of  refining  silver  with  lend  in  a  fiir- 
nftcu  i*  deserihed  hv  H/i'kie1,  and  is  n'tninliil  hy 
Napii'r  as  suhstHtttislly  eoincident  with  the  nioilem 
cuwllstion. 

Ca'pal-lo.    A  siniill  fiimni'e  for  nwnyinf;. 

Cn'pel  P7-rom'«-tw.  An  allovpviVntteter whirl) 
indit^atea  the  h 

Cn'po-U. 
■mall  ajiartnient  oi 

b.  A  Rplieri<-al  or  s{>lieroidul  n>verinR  to  a  hnild- 
ing  or  auy  part  of  it. 

3.  iJt^Uurgji.^  a.  A  furnace  for  melting  metals 
for  casting-    **"■  l'i!W>LA-rriiSAf'K, 

b.  A  furnace  for  heating  shot  to  be  liiT<l  at  ship- 
pitig  and  other  inllanmiahTe  obji'eti'- 

Cn'po-la-fiir'iMOtt.  A  funnni-  for  melting  iro 
in  a  foundry. 

The  iianii'  is  dcriveil  from  n  cii|>ola  or  dome  leail 
ing  til  theehimnev,  which  is  now  freipiently  omitted. 
A  culmia  nf  ordinary  size  inaj-  he  thus  desurilml :  — 

At  the  lowe  ia  a  prdesUl  of  briekwork  20  to  SO 
inches  high,  upon  wliich  stands  a  cast-iron  cyliudif 
from  30  to  10  inches  diameter,  and  5  to  8  f<-et  higli ; 
thia  ia  lined  with  fire-clay,  brick,  or  other  rcfractoij- 


>9  UUPOLA-rUESACE. 

matter,  which  contractu  its  intiiiiial  diaii^w  liiftimi 
IH  to  24  inchea.     The  fnniaee  ia  opea  M  tkc  top  fa 

the  I'M-aiw  of  the  dame  and  guM.  Bad  tot  thr  adWk- 

sion  of  the  charge,  comistiDg  of  pig-inm,  waste  oroU 

tnetnl,  i^e.  and  lime  in  due 

liro|iortion.     The  lima  acta  tk-  UM 

as  a  llux,  and  much  OMiat* 

the  fusion  ;  chalk  or  oyster- 
shells  are  used   where  cod- 

Tenicntly  accessible. 
Ac  tlut  back  of  the  futUMie 

are  several  tuyere-liolea,  one 

uliove  another,  throng  whu;li 

the  air  ia  unied  by  a  blower. 

As  the   ftuid    metal  cotlecta 

l)elow,  the  air  ts  admitted  at 

a  hitihi'r  aiierturc,  and    the 

lower  bhiHt-hole  ia  atopped. 
The  front  uf  the   furnace 

has  a  large  opening  at  which 
.  elittkers,  ^lag,  and  uncon- 
!  sumed  fuel  are  ri'moveil  wIieD 

ch-aning  the  furnace.    Thii 

ajH'rture  iti  cloned  bj  ^  guard- 

]ilalr,  fixed  on  by  staples  at- 
tached to  the  iron  ca*e  of  the  i 

furnace.    In  the  center  of  the  ■ 

guard-j/lale  U  the   tappiag. 

luile,  which  is  closed  during 

the  melting   by  a  r " 

uf  sand. 
Somefumaeeaar 

tongiilar  or  cylindrical,  with 

ai'iarate   plutcH    like   Btarea, 

liouiid  b}- hooiH,  so  that  the 

furnace  may  be  token  down 

if  the  charge  should  accidentally  become  aiJidiU 
.  therein. 

I  Cujtolas  are  built  on  a  scale  much  exctediog  ik 
I  one  just  described  ;   the  capacity  of  mudi  may  bt  i 

leathered  from  the  articlei  Cakkox,  Astii, 
I  Statuahy,  Beu,  etc.  A  large  cupoU  tor  arril- 
I  casting  is  74  inches  in  diameter,  lined  with  be- 
I  hrick,  and  having  a  melting  capacity  of  tweln  toM 
I  It  has  three  tuyeres,  ft  incl^  ate*  at  the  noalh,  aid 
-  nituate  on  three  oidei  of  the  cirrle.     The  boln  if 

in  four  series.     The  blast,  for  this  and  three  alW 


fnmB««.  is  from  two  revolTing  bat,  fi  feet  di 
and  making  1. 000  revolotioDi  per  tiinnta. 

In  Fig.  l&Sl  is  shown  a  oomUnotion  of  the  n- 
verbeiBloiy   and   smelting-fumace,  in   which  tb 
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€hmrgt  is  fint  heated  on  the  hearth  of  the  former, 
mad  froni  thence  runs  or  is  poled  into  the  cupola. 
TTbe  heat  passing  from  the  latter  is  utilized  in  the 
pi^minarY  heating  of  the  charge. 

OappecL  (Machinery.)  Depressed  at  the  center. 
Dished.  The  depression  around  the  eye  of  a  niill- 
stone  is  called  the  bosom. 

Cop'ping  In'stni-ment.  The  most  ancient  form 
of  eappinff  was  a  sucking  action  hy  means  of  the 
month.  Joh  refers  to  sucking  the  poison  of  asps  ; 
from  a  wound,  doubtless.  Machaon  ''sucked  forth 
the  hlood  "  from  the  wounds  of  Menelaus.  Eleanor, 
the  queen,  drew  the  poison  from  the  wounds  of  her 
hueund,  the  English  king.  Tubes  were  early  sub- 
jfcityted  for  the  lips,  to  avoid  contact  of  the  purulent 
matter  with  the  mouth.  Blood-letting  is  still  per- 
fiwmed  by  the  Hindoos,  Chinese,  and  Malays,  by 
means  of  a  copper  cup  and  tube,  the  mouth  being 
applied  to  the  latter. 

In  the  late  Dr.  Abbott's  museum  of  Egyptian  An- 
tiquities, New  York  City,  are  three  of  the  ancient 
enpping-homs,  similar  to  those  usod  through  the 
fiiit  at  the  present  time.  The  oi)erator  exiiausts 
the  air  throngn  a  small  hole  at  the  point  of  the  horn, 
te  which  he  applies  his  mouth,  and  then  covers  it 
witi^  a  piece  of  leather,  which  is  attached  to  it  for 
that  purpose.  They  were  found  in  tombs  at  Sak- 
kamh. 

Cupping-instruments  are  described  by  Hippocrates 
418  B.  c,  and  by  Celsus  20  R.  c. 

Hero  of  Alexandria  states  that  the  instrument  is 
intended  to  be  used  without,  fire,  referring  to  the 
practice  then  in  vogue  of  rarefying  the  air  witliin 
the  tube  as  a  means  of  obtaining  a  partial  vacuum. 
The  cupping-glass  (A,  Fig.  1552)  described  by  Hero, 
has  an  outer  chamber  with  an  open  mouth  a,  and  an 
inner  chamber  6,  divided  from  the  fonner  by  a 
^Uaphragm  / ;  m  is  a  valve  which  governs  the  open- 
ing e  in  the  diaphragm  ;  the  valve  d  governs  tlic 
opening  e  by  which  the  chamber  h  is  connected  with 
the  external  air.  The  valve  d  being  o]Kuied  and  the 
WIyc  m  closed,  the  mouth  is  appli^  to  the  opening 
€f  and  a  powerful  inspiration  is  taken,  rarefying  the 
air  in  chamber  h.  This  is  repeated  until  the  va<:uum 
in  6  is  as  perfect  as  can  be  obtained  by  moans  of 
human  inspiration  and  the  must^les  of  the  mouth. 
The  opening  of  a  is  then  applied  to  tho.  skin  of  the 
patient,  and  the  valve  m  l)eing  turned  "into  the 
▼Old  thus  created  [in  a\  both  the  flt^sh  and  the  mat- 
ter about  it  will  be  drawn  up  through  the  interstices 
•of  the  flesh,  which  we  call  invisible  spaces  or  pores." 

Contrary  to  common  opinion,  glass  was  well  Known 
in  Elgypt  1500  years  before  Hero. 

In  the  cupping-apparatus  B  (Fig.  1552),  the  glass 
•cylinder  has  a  lip  attached  suitable  for  application 
to  the  skin,  or  to  the  nipple  when  used  as  a  breast- 
pump.  A  central  rod  a  has  a  disk  with  lancets 
whicn  act  as  scarifiers,  and  the  uir  is  exhausted  from 
the  cylinder  by  means  of  a  piston  in  the  tubt^  b  at- 
tsched.  Detached  from  the  blood-receiver  c,  the  air- 
pump  may  be  used  as  a  syringe. 

In  the  cupping-instrument  C  the  receivers  is  con- 
nected by  a  flexible  pii)e  b  witli  the  nozzle  of  an 
ordinary  syringe  c.  The  sides  of  the  concentric 
chamber  afford  an  extended  hearing  for  tlie  cup,  and 
prevent  its  being  driven  into  the  bo<ly  by  the  pres- 
4nire  of  the  atmosphere. 

In  the  instrument  D  the  glass  has  an  elastic  bulb 
h^  by  which  the  partial  exhaustion  is  effected,  and 
has  also  an  adjustable  disk  provided  with  punctur- 
ingpoints  to  lance  or  irritate  the  skin. 

S(fig,  1552)  is  a  puncturing  and  cupping  ap- 
paratus, in  which  the  scarifier  is  placed  axially 
iri^in  the  hollow  piston-rod  e,  which  works  in  a 


stuffing-box  on  the  cylinder  y.     In  using,  the  air  is 
exhausted  from  g  by  the  motion  of  the  piston  e, 
operated  by  the  handle  d.     To  puncture,  the  needle- 
Fig.  1552. 


Cupping'  Instruments 

bar  b  receives  a  quick  downward  thrust,  forcing  the 
needles  on  K  into  the  protuberant  flesh  within  the 
cup.  The  spring  returns  tli/B  needle-bar  and  disk  to 
])osition. 

J>ry  cupping  is  the  application  of  air-exhausted 
cups  to  an  unscarified  place  to  excite  the  part,  and 
on  an  extended  scale  is  known  as  a  Depurator 
(which  see).  This  was  patented  in  England  by  N. 
Smith,  1802.  The  cup  is  applied  to  the  patient 
to]>i<'ally,  or  an  arm  or  leg  may  be  placed  within  a 
suitably  sha)>ed  chamber,  a  flexible  india-rubber  lip 
adhering  to  the  person  and  excluding  outer  air  when 
the  air-pump  is  worked.  In  the  laiger  form  the 
patient  is  inclosed  in  the  chamber  all  but  the  head, 
or  entirely,  as  in  the  Air-bath  (which  see).  The 
action  of  the  skin  in  each  case  is  excited  by  the  par- 
tial n^moval  of  external  atmospheric  i)res8ure. 

Cup-valve.    {Steam-engine.)    a,   A  cup-shaped 
or  conical  valve,  which  is  guid- 
ed bv  a  stem  to  and  from  its 
flaring  seat. 

b.  A  fonn  of  balance-valve 
which  opens  simultaneously  on 
top  and  sides. 

c.  A  valve  formed  by  an  in- 
verted cup  over  the  end  of  a 
pipe  or  opening. 

Curb.  A  fortified  edge  or  marginal  structure,  to 
confine  or  ])rotect  an  object,  or  maintain  its  shape 
against  external  or  internal  pressure. 

1.  (Hydraulic  Engineering.)  a.  A  stoned  or 
boarded  structure  around  a  well,  to  keep  back  the 
surrounding  e^rth.  In  Fig.  1554  is  shown  the  curb 
of  the  pumping- well  of  the  Chicago  Water- Works, 
which  was  sunk  29  feet,  mostly  through  quicksand* 


Fig.  1568 


Cup- Valve. 


Ctlindriral  IfiS  •  Oiri  af  Chirafa  Waur-  Waii. 

It  waa  31}  fret  internal,  37  (oet  external,  diameter, 
built  of  nard  brick  Uid  in  hydraulic  mortiir,  and 
plastered  inside  and  out.  It  wan  bandeil  every  three 
ftet  with  henil-iron,  and  weighed  440  tons.  It  waa 
conatructerl  ujioii  a  shoe  of  32  ton*  vei^ht,  made 


JU CtnW-PLATl. 

bold  the  upper  Mctiou  while  tha  «tfa«  Is  fcdl  to 

Iron  cnrha  are  of  boQer-iimi  <r  at  CMt-bOB  m^ 
menta  bolted  tocetheririnnheiBClfddad  it  ttil^ 
MtheBtnicturede«:«Dd&  TbewtUatSoqaHMMk 
EnsUnd,  waa  soiiM  bundndi  of  bet  la  i%gtk,  M 
curbed  in  thia  way.  It  wu  lutMidad  to  to  lltlrilB. 
but  the  Hater  did  not  tbiw  mfnod. 

b.  A  boarded  etructiue  ta  contain  aanwt^  wtUk 
hardena  and  acts  aa  a  ^er  or  btudatiaa. 

c.  The  outer  caaing-wheal  <€  •  tnrfaiM.  It  h  ft 
cylinder  inBertedinto  tbe  floor  of  the  bnb^,fadi»- 
ing  the  wheel  which  nilatca  within. 

d.  A  curved  ihronding  which  "m*—*  A*  «MV 
agamst  the  floats  or  bucket*  of  a  8coor-WHM^  wt 

BllEAST  WHEEL  (which  Me). 

e.  The  incloaure  which  Irmdi  water  froB  ft  Imkij 
to  a  water-wheel.     Alao  called  a  mamlU. 

2.  A  breut-wall  or  retaining  wall  to  boU  ^  ft 
banli  of  earth. 

3.  The  edge-atone  of  a  ddewalk,  ^tcume^  «r 
trottoir. 

1.  iCarpeniTy.)  a.  The  wall-fjate  >t the  ipthg. 
ing  of  a  dome.  • 

b.  The  circular  plata  at  the  top  of  ft  don*  lat» 
which  the  libe  are  framed. 

e.  The  wall-plate  on  the  top  of  Chap 
tion  of  a  windmill,  aa  which  the  oop  f 
wind  veer«. 

5.  An  inclined  drcular  pbt*  WDond  tha  miffM 
of  a  aoap  or  wit  kettle,  to  return  whrt  boib  «mk 

6.  (Hamaa.)    A  chainoratrapliAbid^jB»«C 
horae,  connected  at  Ita  ei  '    '     "'  "  "* —     "  """" 


I  cap  ntatea  aa  dw 


fi«  IBM. 


upper  endi  of  the  branehea  of  ■  «tW>Ut,  asd  fa^ 
inga  fulcrum  for  the  branebee,  whUaetaa  ftlarcr. 
See  Bit. 

Cnrb-bMBL  Abeain<Jawaod«BMdg>ISM» 
line  the  road  material. 

Coib-btt  A  atiff-hit  haring liftari>w  hf  wiUk 
a  leverage  ie  obtained  upon  tha  jawa  of  ft  hMMk 
The  lower  end  haa  lingi  or  loop*  br  tha  nbm,  aiii 
the  upper  end  haa  loopa  for  the  cuHckmlm  bm  II> 
ehedc-ttrap*  of  the  headstall.    The  — ^  -•--■-  ■ — 


erage  of  tt. . 

Coib-pliw.    {Harolm.)    Tha^ifttaalhak 
of  a  watch- regulator  which  cnbiaoa  tha  hafa^^M| 
:    of  the  balance  anil  rrgaUle  iti  rihrationa 

Cttrb-pUta.     The  wall-plaU  of  a  afaodv  « 
elliptical  dotne  or  roof. 


CURB-ROOF. 
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Ciirb-roo£  {Building.)  A  roof  with  cauted 
dopes  ;  having  two  sets  of  rafters  with  different  in- 
clinations. Otherwise  called  a  Mansard-roof^  after 
the  French  architect  who  frequently  adopted  it  ;  or 
a  gambrel-roof,  from  its  crooked  shape,  like  the  hind 
legof  a  horse. 

The  view  on  the  left  represents  a  section  of  roof. 
A  is  the  rafter,  the  foot  of  whicli  projects  over  the 
plate  B.  C  is  the  cornice,  in  which  is  built  the  gut- 
ter, the  metallic  lining  of  which  extends  nearly  to 
the  top  of  the  plate  B.  E  is  a  bed-mold  covering 
the  ends  of  the  rafters.  /*,  slates  or  shingles  run- 
ning over  the  edge  of  the  bed-mold  E.  The  view  on 
the  right  shows  an  elevation  of  one  of  these  roofs 
with  dormer-window. 

Cur-ou'lio  lYap.  A  tray,  or  a  cincture  of  fiber, 
attached  to  the  tnink  of  a  plum,  apricot,  or  other  cur- 
culio-ravaged  tree,  to  intercept  the  insects  which 
climb  up  the  bark. 

Cnrd-break'er.  A  frame  of  wires  or  slats  which 
is  worked  to  and  fro  in  a  vat  of  cheese-curds,  to 
break  the  latter  into  small  pieces  and  enable  the 
whey  to  drain  off.     A  curd-cutter. 

Curd-cat'ter.    A  spindle  with  revolving  knives 

•  on  an  axle,  for  cutting 

Fig.  1667.  the  curd  to  cxjMjdite 

the  separation  of  the 
whey.  (6,  Fig.  1557.) 
Another  form  of  curd- 
cutter  {a)  is  a  hoop 
with  a  diametric  knife 
having  an  arched  stem 
and  wooden  handle. 
It  is  used  by  an  up- 
and-down  motion,  the 
curd  lM»ing  in  a  tub. 

Curring-i'roxL  A 
heated  rod,  or  a  tube 
with  an  internal  heat- 
er, around  which  hair 
is  l>ent  and  pressed  to 
curl  it. 

The  curling-iron  of 
the  Romans  was  hol- 
low, and  named  ealnmustrumf  from  its  rcsemblance  to 
a  reed  (cafamus).  The  use  was  connnon  among  both 
sexet  in  the  imperial  city.  It  was  the  duty  of  the 
slaves.  The  same  i)ractice,  there  is  no  doubt,  obtained 
in  Egypt.  The  ladies  of  the  latter  land  y»rided  them- 
selves in  magnificent  coiffures,  as  we  see  in  the  works 
of  Lepsius,  Rossellini,  Cham pol lion,  etc. 

The  beards  of  the  kings  of  Nineveh  and  other 
kingdoms  of  the  basin  of  the  Euphrates  and  Tigris 
were  no  doubt  indebted  to  the  ("urling  iron  or  tongs ; 
their  Ix'ards  fell  in  splendid  ringlets  over  the  throat 
and  chest. 

Cnrl'ing-tongB.  A  tongs  having  one  round 
member  and  one  semi-tubular,  between  and  around 
which  hair  is  wound  to  curl  it. 

Cnr'rent.  The  fall  or  slope  of  a  platform  or 
sheet-metal  roof,  to  carry  off  the  water.  Gutters 
usnally  have  a  current  of  J  inch  to  the  foot. 

A  flow  of  water.  The  direction  is  the  set  of  the 
current  ;  the  rate  is  the  drift  of  the  current. 

Car'reiit-fend'er.     A  structure  to  ward  off  the 
current  from  almnk  which  it  may  otherwise  undermine. 
Ciir'rent-gage.    See  Cuukknt-mktku. 
Cnr'rent-me'ter.    An   instrument  for  measur- 
ing the  velocity  of  currents. 

1.  The  Pilot  tube  (a,  Fig.  1558),  which  acts  by  the 
ascension  of  water  in  a  bent  pipe  whose  lower  orifice 
b  presented  squarely  to  the  current,  the  indication 
bein|r  read  by  a  float  or  graduation  in  or  upon  the 
vertical  part  of  the  tube. 


Fig.  1668. 


Currtnt-Mettrs. 


Curd' Cutters. 


2.  One  (6)  which  acts  as  a  dy-  -i\U 
namometer,  by  opposing  a  resisting  rf: 
body  to  the  action  of  the  current, 
and  indicating  the  force  of  the  ac- 
tion by  a  dial  or  graduated  bar. 
This  is  Boileau's. 

3.  The  dynamometer  current-gage  of  Woltmann, 
1790,  is  a  light  water-wheel  operatS  by  the  current, 
and  having  on  its  axis  an  endless  screw,  which  op- 
erates toothed  wheels  and  a  register,  the  rate  or 
force  being  deduced  from  the  stations  in  a  given 
time. 

The  vcloeimeter  is  a  similarly  constructed  instru- 
ment with  a  converse  application,  being  a  spiral 
wheel  attached  to  a  ship  and  showing  by  its  revolu- 
tions the  rate  of  progression  of  the  vessel  through 
the  water. 

The  technical  language  in  which  the  flow  of  water 
and  it^  channels  are  known  and  described  is  as  fol- 
lows :  — 

Bed :  the  water-course,  having  a  bottom  and  two 
sides  or  shores.  When  the  latter  are  described  as  right 
or  left  hand,  going  down  stream  is  assumed. 

Tlie  transverse  section  is  a  vertical  plane  at  right 
angles  to  the  course  of  the  current.  The  perimeter 
is  the  length  of  this  section  in  the  bed. 

The  longitudinal  section  or  profile  is  a  vertical 
plane  in  the  course  of  the  flo>^ing  water. 

The  slope  or  decHvity  is  the  me^in  angle  of  inclina- 
tion of  the  surface  of  the  water  to  the  horizon. 

The  fall  is  the  difference  in  the  hight  at  any  two 
points  of  determinate  distance  apart ;  as,  for  instance, 
8  inches  to  the  mile. 

The  line  of  current  is  the  point  of  maximum  ve- 
locity. 

The  mid-chaniul  is  the  deepest  part  of  the  bed. 
The  velocity  is  greater  at  the  surface  than  the  bed. 
The  surface  is  higher  in  the  current  than  at  the 
shore  when  the  river  is  rising,  lower  tlian  at  the 
shore  when  the'river  is  falling. 

Herodotus  (II.  4,  6)  reports  the  Eg^nptian  priests 
assaying,  that  in  the  time  of  Men  [menes]  '*all 
Egypt,  except  the  Thebaic  canton,  was  a  marsh,  none 
of  tne  land  below  Lake  Moeris  then  showing  itself 
above  the  surface  of  the  water.  This  is  [now]  a  dis- 
tance of  seven  days  sail  from  the  sea  up  the  river. 
What  they  said  of  their  country  seemed  to  me  very 
reasonable  ;  -  for  any  one  who  sees  Egypt,  without 
having  heard  a  word  of  it  before,  must  perceive,  if 
he  have  only  common  powers  of  observation,  that 
the  Egypt  to  which  the  Greeks  go  in  their  shins  is 
an  acquired  country,  the  gift  of  the  river."  Wilkin- 
son contradicts  the  statement,  very  unreasonably. 

In  this  connection  it  may  be  remarked  that  the 
alluvial  plain  at  the  mouth  of  the  Meander,  in  Asia 
Minor,  has  been  advanced  toward  the  sea,  in  the  his- 
toric times,  a  distance  of  twelve  or  thirt^n  miles. 

At  Ephesus  tlu*re  is  now  a  plain,  of  three  miles 
width,  between  the  t(>.mple  and  the  sea,  which  has 
been  <mtirely  created  since  the  days  of  Herodotus. 

Ostia,  the  former  |K)rt  of  Rome,  is  now  many  miles 
inland. 


CURRENT-MILL. 
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IlenxlotUH  n'ffiTtMl  (450  B.  c.)  to  the  action  of  the 
river  Meander,  and  also  Htatt'd  that  "the  river 
AcheloiiH,  which,  after  passing  through  Acamania, 
empties  itself  into  the  Ni*a  oii])osite  to  the  islands 
Echinades,  has  already  iuin(*<l  one  half  of  them  to 
the  continent.** —  liook  11.  ch.  10. 

The  volume  of  wat^^r  jjoured  during  twenty-four 
hours  into  the  Mediterranean  by  the  Nile  Is,  — 

When  low      .         .     1 50, 666,  .'Jy 2, 3()8  cubic  meters. 
When  high         .         705,514.667,440      ** 

The  Nile  at  the  first  cataract,  at  Assouan,  is  300 
feet  above  its  level  at  Cairo  (578  miles),  and  365 
feet  al)ove  the  Mediterranean  (578  4-154  to  the  Ilo- 
setta  mouth  =  73*2  miles).  The  fall  from  Assouan 
to  Cairo  is  theivfoiu  alx>ut  0.54  fwt  i)er  mile  ;  from 
Cairo  to  the  Damietta  mouth,  alK>ut  .31  feet  per 
mile.  Fn>in  Assouan  to  Damietta  mouth,  an  aver- 
age of  0.524  fi.t't  ]>er  mile. 

The  Nile  deiK>sit  is  estimated  by  Wilkinson,  at 
Elephantine,  as  equal  to  nine  feet  in  1700  years  ;  at 
TheUvs,  seven  feet  in  an  eijual  |K*rio<L 

A<uronling  to  Herodotus,  a  ri.se  of  the  Nile  efiual 
to  8  eubits  overHowed  all  h^O'P^  below  Memphis, 
in  the  time  of  Ma*ris  :  **  Now  M<eris  had  not  oeen 
d<'ad  900  years  when  I  heani  this  of  the  priejits, 
yet  at  the  pivs**nt  day,  unless  the  river  rise  15  or  16 
cubits,  it  does  not  overHow  the  land."  —  Herodo- 
tus, II.  13.      See  NiLoMKTEK. 

The  mean  annual  diseharge  of  the  Mississippi  is 
calculated  at  19,.'»()0,()00,000,000  I'ubic  feet,  carry- 
ing down  8 12, .')00, 000, 000  jmunds  of  sedimentary 
matter,  <Mpial  to  one  square  mile  of  deposit  241 
feet  in  depth. 

The  riverativaneesiiito  the  Gulf  262  feet  per  annum. 

The  fall  of  the 


Lower  Mississippi  \m\t  mile  is    . 
Ohio  fK-r  mile  is  . 

Missoun  Ih'Iow  Fort  I'nion  jM»rmile  is 

Up|MT  Mississippi  Ix'low  St.  Paul  yn^r 

mile  is 


.32  of  afoot. 
.43    "     ** 
.95 


it 


(( 


42 


(I 
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Cur'rent-milL  A  mill  driven  by  a  cum^nt- 
wheel,  and  usually  on  InMrd  a  moored  vessel  with 
stn'ain-ilriven  paddles. 

The  first  notice  of  current-mills  is  the  account  of 
the  reeoui-s«*  had  to  them  by  Helisarius,  .\.  d.  536, 
when  the  Romans  were  Ix'sie^rd  by  Vitiges  the 
Ostnigotli,  who  had  cut  the  fourt«M'n  aque<lucts 
whirh  bi-ought  water  to  the  iiii|M'rial  city.  The 
Kurnlus  water  of  the  aqueducts  drove  the  gniin- 
mills  of  the  city,  and  the  ii'Cfmrse  had  by  litdisarius 
to  moore<l  twin-vfssels  provided  with  jKKidles,  ami 
the  mills,  enabled  the  people  to  eat  bn*ad  instea^l  of 
[wrched  wheat  and  frumenty. 

The  (ierman  erusiiders  in  the  eleventh  century 
bnnit  s<iven  floating  mills  on  a  stn>am  in  Bulgaria, — 
a  pH'tty  fair  s|HMiinen  of  the  cnisjiding  nibble. 

The  current -whetd  of  IVli.sarius  was  patented  by 
TIawkins  in  Kngland  in  1S02,  and  by  seveml  other 
parties  Ix-fon*  and  sinee,  Inith  there  and  here.     See 

Cl'IMlKNT-WllKKI.. 

Cur'rent-reg'u-la'tor.  {Trlcfjrnphy.)  A  devicre 
for  determining  the  intensity  of  the  current  allowed 
to  inuss  a  given  ]M>int.  It  usually  <*onsists  of  inter- 
jKJseil  coils  of  greater  or  hvss  n'sistanee. 

Cur'rent-wheeL  The  rurrmf-irhtf/  is  y»erlmps 
the  first  apjdieation  of  the  fonv  of»  water  in  motion 
to  driving  ina<'hinery.  The  norin  has  l>e«'n  in  use 
for  thousjinds  <»f  years  in  Kgypt,  Persia,  Arabia, 
and  Svria,  and  w;is  intro<lueed  bv  the  Komans  or 
Saniceiis  (]>rol>ably  the  latt^'r)  into  SjMin. 

The  nnria^  as  a  water-wheel,  has  radial  floats, 
which  are  sufliciently  submerged  in  the  eurrent  of 


the  river  to  be  acted  upon  hf  tba  watar  sad  ^cm  ro» 
tation  to  the  wheel  on  its  horiniital  aril.  ^B  Iha 
side  of  the  wheel  near  its  peripheiy  aia 
buckets,  which  fill  as  they  dip  beneath  tlw' 

and  are  tip])ed,  on  reaching  their  hu^Mrt  «kn    , 

by  contact  with  a  fixed  obstacle,  toot  diaclwigii^ 
their  contents  consecutiveW  into  a  efante  wldcli  eoa* 
veys  it  to  a  reservoir.  Hundreds  of  these  ahsels 
are  working  day  and  night  the  year  nniBd  ia  the 
rivei-s  and  streams  of  Syria  and  Palestine.  Ths 
norUi  has  many  modifications  which  do  ttot  coaM 
within  the  denomination  of  currtml-MiimL  TIm 
term  Na  '  Ura  is  applied  in  Syria  and  Palestiiie  to  say 
device  which  has  pots  or  buckets  attached  to  a 
wheel  or  to  a  rope  passing  over  a  wheel,  filled  with 
water  at  the  lowest  portion  of  their  revolatioa,  and 
discharging  into  a  chute  at  their  highest  elenitioa^ 
whether  worked  by  the  current  or  otherwise.  See 
NouiA. 

The  tymjMnum  is  another  form  of  carwal  wkmi^ 
and  like  the  noria  lias  an  Eastern  origin.  It  is 
fivquently  called  the  Persian.  Unlike  the  aoris,  it 
is  only  ca]>able  of  lifting  a-ater  to  a  height  aboat 
equal  to  its  radius,  while  the  noria  lifts  water  to  a 
lieight  nearly  equal  to  its  diameter.  See  Tympakitm. 

In  the  first  centur}'  B.  c.  water-wheels  fur  drifiqg 
mills  were  used  in  Asia  Minor  and  on  the  Tiber. 
In  the  former  case  we  supjioee,  and  in  the  latter  ease 
we  know,  that  these  were  current-v^tdM, 

Stralm,  Vitruvius,  Pliny,  and  Proooiiiiis  hafa 
descnlxNl  them  at  various  times  fmm  70  B.  O.  to 
A.  D.  555.  They  were  used  on  the  Tiber  on  a  kugi 
scale  by  Belisarius,  during  the  sic^pe  of  BooM^ 


the  supply  by  the  a4]ueducts  was  cot  off  hy  tito 
Goth  Vitiges,  in  the  reign  of  Jnstfnian,  A.  D, 


See    CU 11 II EST- MILL. 

The  tide  and  current  wheel,  erected  first  in  the 
vicinity  of  the  north  end  of  London  Bri 

sulMei^uently  under  its  northern  archf  i       .^ 

by  Peter  Morice,  a  Dutchman,  in  1582, ; 
force-pumiM  which  supplied  a  part  of  1 
water.     The  stand-piiie  from  the  pump  wib  . 
high,  and  conducted  the  water  to  a  CMtAn  m- 
height,  where  it  was  distributed  to  the  dw 
lioust^  in  the  vicinity,  and  by  foar  leal*-       a 
tenis  at    Blslionsgate,    Aldgate,   the 
Wall-brook.     The  amount  raised  i        aw. 
gidlons    ycx  minute.     The  wheel   <     wad 
pmn])s,  each  7  inches  in  diameter.  >      .  1 
stix>ke  of  30  inches.     Several  other         ad 
were  erected  at  other  points,  and  wcia 
driven. 

The  axle  of  the  trundle  was  pr  at  a 

ami  ha<l  quadruple  cranks  whicL  ^ 
to  the  ends  of  four  walkins-l 
whose  other  ends  worked   the  |i 
pumps.     The  axis  of  oocillatioa  «§ 
j)orting  the  whyel,  and  by  whidi  it  Wf 
the  state  of  the  tide,  was  omncideBt  i 
of  the  trundle,  so  that  the  Iftter 
8-feet  cog-wheel  in  any  conditioD 
ment.     Kach  end  of  the  waDd 
effective. 

During  the  seventeenth  and  ei|^to 
the  works  were  extended  from  tiMati 
cupied  one  after  another  of  the  i 

In  the  tii-st  arch  of  the  bi 
working  sixteen  force-p       ■ 
were  thnt*  wheels,  worXuiK 
united  effect  was  2,052  gUaviM  ] 
120  feet  high. 

In  1767  Smeaton  added  wheds  ia 
Steam-engim*s  were  added  about  ^ 
at  low  water  and  at  neap-tidee.     * 


CURRENT-WHEEL. 


CURHY-CARD. 


.  daily      ,.  . 

o  Loudon  u  tt\a.a\  to  a  lake  of  SO  acrt'ii,  3 
'  feet  deep. 

Stow,  the  antiqiurian  and  historian,  desorilira  the 
work*  in  1800 ;  and  Beightoii  iii  1731  givi-a  an  ac- 


wiusH  08  the  tj 


till  1821.     The  prment  daily  au{>|ily  of  '  4^  fept  in  diameter  &□<!  having  20  rounds,  and  whose 

— ■ —   : ■   .,    .   i.i._    .e  tn  "  j  iron  Bsle  revolved  in  brass™. 

!  Ki^.  15U0  is  nri  illiislnttion  of  a  floatiug  frame  in 
which  an  uiiiUrsliM  wheel  is  joumaled  ;  the  frame 
as  represented  consists  of  two  scows  connettcd  hy 
beums  and  havinz  a  skeleton  nrow  to  ward 
off  driftwooil.  Th«  prows  of  tht:  liargea 
are  wedge. shaped,  to  direct  the  stn'om  into 
the  spate  between   theni   occupied  by  the 

A  cun'ed  gate  conforming  to  tlie  circnni- 
ference  of  the  wln'cl  rrgulalea  the  amount 
of  water  tnipinpng  on  the  buckets  and 
consequently  the  speed  of  the  wheel,  and 
nlso  stojffl  the  whwl  hy  cutting  off  the 
btn-aiii  trom  the  buckets.  The  main  or 
wlieBl-slnift  cBTries  ou  tlic  shore  end  a  berel- 
gcar  that  drives  a  similaT  gear,  from  the 
shaft  of  which  power  is  carried,  by  means 
of  pulleys  and  belts  or  shaftim;,  to  the  mill 
Ktanding  ui>oti  the  bank.  The  receiving 
jiullcy  and  sliaft  are  hung  in  a  frame,  one 
end  1^  nliich  is  hinged  or  tiivoted  to  the 
shore-Hide  llont  or  siow,  and  the  other  to 
the  mill -building.  Thus,  whether  the  water 
lie  high  or  low,  tlie  belt  is  always  kept 
"  t.iut."  Chains  or  ropes  moor  the  floating 
si'ows  111  the  shore,  and  the  pivoted  frame 
hohls  them  in  (wsition. 

Cni'li-cle.  A  two-wheel  chaise  with  a  pole  for 
a  pair  of  bor.^AS. 

Cnr'rter'B  Knif«.  A  large,  two-handled  knife, 
with  a  rccurviil  inijie,  employed  by  curriers  lo  ahavo 
orjiare  the  tiesli  side  of  hides. 

The  knife  is  alwut  12  inches  long  and  5  wide  ; 

one  end  has  a  jilain  handle  and  the  other  a  crora- 

hnndle,   in   the   direction   of   the 

iilnneof  the  blade.  Theedgeofthe 

life  is  brought  np  by  means  of  a 

ng.ifioi. 


Oimu-Wlatt,  Lautim,  1731. 


The  waler-whpj'U  at 
veml  of  the  arches, 
^eaileof  a  vrhi.'eLn'as  19  feet  Inn);,  3  feet  diiitrieter. 
nie  radial  arms  sujijiortcd  the  ringn  and  Iwi'uty-six 
floats.  14  feet  long  and  18  inobes  wide.  Tho  axles 
tamed  on  brass  gudgeons  supported  in  connlerpoiuil 
levers,  which  permitted  the  vertical  ailjiutiTwnt  of  the 

_U.»1  »„  tL..  tiA^  w^...>  ..*..!    r..l1  Ik.        ~  ... 


X  and  full.     Uu  the  axis  of  the 


1  hctstone  and  a  wire  edge  is  con- 
s  mtly  (reserved  by  a  steel  wire 
wliieb  acts  ai  a  burnisher. 

Ciu'il-er'a  TooU.    See :  — 

R<am 

B  am  knile 

( leaner 

C  leanng  stone. 

Horse 

Pommel 
Rai^inR  board. 
Tionnd  knife 
Rub  stone 
Slicker 
Steel. 

Striking-knife, 
Unhniring-knife. 
Cnr'iy-card-  A  leather  or  wood- 
en   slip    with    inserted    teeth    liks 
rjol-carda,   and   nsed   for  currying   ani- 


CUUBYOI'OM  B, 

Cnr'ry-conib.  An  inijilemerit  with  projecting 
•emtrd  riba,  lucd  rorgrouniinK  boneH. 

In  the  sculptures  of  Ximnnnl  in  rrprespnted  a  tent 
within  whicli  n  f^room  is  i'urr}'ii])(  a  norw. 

Cni'Ty-lng.  The  ptwH»»uf  shwiriiig  the  grant, 
tMinnI  iikiiiH,  t»  lidnft  thi^u  tn  •  tliickiKsu,  ami  »(• 
tcrwanbi  ilrcsHin);  thi'ru  l\v  ilitahing,  graiaing,  Mii<t 
•arrace-IiiiUluni; ;  tntinnutinK  thu  lonnFit  KkiDH  in- 
to mnrvliantablit  leather. 

Tlic  mvi:hBiiii»il  i>>rt  of  tlic  pmceM  iH  jHTfornicil 
bjn  [K-ciiliar  kiiifx  (km  CnnuiKH'n  Knifk)  u|hiii  ■ 
nenrly  T«rli<;al  hmm  over  whii;li  tliii  \iv\,f.  ik  plaiwl. 

The  muilp  of  cunyiiig  HkiiiH  U]iuii  n  slalitine  brain 
or  lionrrl  is  .ihnwii  in  tli<-  ani-ivnt  paintinjpi  of  Kourna, 
TlielwH.     Xlietiiiij  with  B  sliiirp  vdfci'  is  aW  hIiowil 

Cju'ij-iag-ffioya.  A  lu'svy  i^nve  having  a  mlu 
ofuoirwovKii  intu  a  hemiwn  fubrii^,  and  Hhajird  to 
the  hand.  Bouk  and  palm  are  aliki-,  atiil  vither  may 
be  usM  for  curryiujj.  , 

Cni'aor.  A  )iart  of  a  mathiMUiitical  iaatrument 
wUuh  alidm  on  the  main  {lortion  ;   as,  — 

The  movttbli!  leg  of  n  Ix'ani.rompiLM. 

The  joint  of  the  pro|>ortionul  voiuiusses. 

The  lund  ofa  baronn-t<M'. 

The  lown  of  th»  trammel. 

TbeKlidvoraCiintcrrulu. 

The  luljiutablu  pliiti^  uf  a  vRriiii-r. 

The  moving  wire  in  u  rradiiij;  iiiicriHuojH', 

Car'UUHitep.  {.hin^r-/.)  The  liottoin  atep  of 
■  stairs,  when  Qnished  with  a  acnill  and  idiuilar  to 
thi^  handniil. 

Ciirt«lQ.  I.  (Forti/ieitiioit.}  That  |K>rtioo  of  a 
mnt/nrt  whiuh  extonik  betwti'a  and  Joins  the  ^ibl'j 
of  two  hminnt.     Sec  Bastion. 

2.  {loctsuiilhiaif.)  AshirtinKplnte,  which,  wh<-u 
the  key  ik  witliilrawn,  int<Tr|>>ui-i  so  as  to  seiwn  tlie 
inner  worki  rn>in  l»-ing  wen  or  mieliiHl  by  tools. 

3.  A  strip  of  luith«r  wliiuh  ovvrkiie  thu  [lartiiig 
of  ■  trunk. 

Cnrtain-pa'por.  A  hr.trv  |Ki|H'r,  printed  ami 
otheru'i.v  nmanienli-d,  f.ir  winifi)W-sli;iiiiai. 

CiVUl-axa.  A  short  HHonl  with  a  eunid 
blwle.  Thi>  nuTiie  hu  li<i-n  inoditied  from  tinie  to 
time:     Coal'tl-kiKlu!  :  eoul-il-nee  ;    riirilt-iire ;   cuf- 

Curre.  1.  A  draftsman's  inxtrument  having  one 
or  a  variety  of  currvH  of  vuHouh  eharactiTt  oth'T 
than  area,  which  rany  be  struck  by  a  coni]ia»s. 
Seine  are  construetod  for  s|iei'ilii;  ]>uri>oses,  such  im 
Ai/iwrighl'i  curvei,  nuUi-fitrifi,  etr:. 

2.  A  lirnd  in  road,  raual,  or  ruitway  ;  especially 
iDlhetraikaftlii'latti-r. 

Currscl  Pump.    Om-   in  whiuli   tlie  piston  re- 


FlK-  l.VK, 


>4  ODSHION. 

Cm'Tl-llii'e-aT.  A  drafting  -  iaatmment  mm 
in  describing  irregular  currea.  The  vaiiooa  tbtfi 
of  its  marginal  outline  enable  it  to  b<>  littad  iat 
position  so  as  to  project  or  tiBiiieribt  the  cure  it 

anircd.  U.  Desulier,  of  Paris,  invented  a  naeliii 
>r  generating  the  cumsi  and  maricing  out  tb*  pal 
ti-rus.      It  is  cajiable  uf  luakiug  1,21*0  rarirtin  a 

Thii  illustration  shows  one  a4t')*t*l^  instruBCBl 
The  lluxible  lur  ^  is  set  to  any  given  curve  bj  (h 
adjustment  of  the  ordinal  rods  Ji  in  the  lar  U.     J 


CoTT'O-grapb.  An  instrument  for  drawiqt  a 
eurvi'  without  ri'fvrence  to  the  renter.  It  ia  usuall; 
an  i-laatic  8tri]^  wliicli  ia  ailjuiitable  to  a  given  cum, 
ami  H-i-i'ps  to  transfer  tin  latter  to  another  plat  or 
annthiT  place  on  the  {ilat. 

Cushion.  1.  A  jiadded  seat,  back,  or  am  at  ■ 
sofa,  lounge,  or  chair. 

An  ambient  Egyptiau  cusbioit,  made  of  linen  ml 
atufled  with  the 

fvathers  of  water-  He-  UtL 

fowt  i"  preserved 


id  troni  whiiji  he  .tafes  it  i>y  a 
\M  a  dp. 

.I.  The  iHllow  of  the  bone-Iaiv  maker.  PHI**- 
i:e  is  niaile  by  haml,  and  is  of  several  kindi,  kaa«n 
.  Valenrietiiies,  Mi-ehlin,  Honiton,  etc.     8m  LaC& 

«,.  iEltclrieU,,.)    Tlie  mbber  amcMtd  wtth  ml- 
an<l  whosi^  frioliou  aipillit  tha  ^tm  ejpUaiw 

or  •ink  i-ausifi  the  electrical  ezdtatloa. 

7.  iArrhitrdiiTt.)     a.  The impaat-tfaBeaanflK 


entaMutiiii 

8.  (.*-v,«,.„H„W.)     A  bodjof 
of  a  cylinder  to  receive  the  impact  of  tba 
Tliis  U  accomplished  by  during  the    *-—  " 


r-RAJTEH. 


CUT-OFF. 


little  before  the  end  of  the  stroke,  or  by  opening  the 
imdnction-port  on  thewmesideur  the|>i8ton,  b  little 
befbie  the  end  of  the  stroke. 

Cmb'lon-^aft'er.  {CarpeiUr}/.)  An  amiliary 
nfter  beoeath  a  principal  one,  to  sustain  a  great 

Coqi.  (Arehiicdure.)  Au  omampnt  in  stone- 
work of  the  Gothic  order.  It  consists  of  proiecting 
e lints,  formed  by  (he  mci'ling  of  curvea,  and  is  the 
andation  of  the  pecaliar  foliation,  feaUtehng,  tra- 
oenr,  arctiery,  and  panels  of  tlie  order. 

Cat    1.  A  tenn  for  a  certain  quantity  of  yam. 

3.  The  style  of  the  notches  of  a  lile  ;  an,  — 

Bough  cut.  *    Smooth  cut. 

Bastard  cut.  Dcad-Bmuotli  cut. 

Second  cut. 

3.  Cut  of  a  letter  ;  its  size  and  shape. 

4.  Cut  of  a  ponton-bridge  ;  the  water-way  be- 
tween the  pontons. 

Cnt-gUs*.  Flint-glass  omautented  by  cutting 
kWBV  portions. 

Tne  decantrr,  tumbler,  or  other  ol^ect,  is  held 
a^nst »  revoMng  wh™l,  whose  surface  is  provided 
witb  a  grinding  material ;  and  afterwards  to  another 
■  wheel  with  a  jmlishing  powder. 

The  first,  or  ciiainj-whcel,  is  of  iron,  furnished 
with  sand  and  water. 

The  second,  or  tmoolhinj-vhefl,  is  of  stone,  with 
elew  water,  to  work  out  the  scrotuhi-s  of  the  grinder. 

TTie  third,  or  poliihiiig-i.\tw.],  is  of  wood,  with 
rattenstone  or  putty-powder  for  poliMhing. 

Cot-tn  Notos.    (Prinli'iy.)     Notes  wliich  occu- 

S   space*  taken  out  of  the  text,   whose    lines  are 
ortened  to  give  room  therefor. 
Cntl-Mra'tor.     A  knilV  connisting  of  a  pair  of 


Tfrmann''  (Vlfjffor 

parallel  hUdes,  adjustable  as  la  relative  distance, 
and  nsci)  in  making  thin  sections  for  mii:roscopy. 

CntlaH.  Abbreviated  from  curW-iiA;.  A  short, 
heavy,  curving  sword ;  e.spei:ially  used  by  seamen  in 
boarding  or  repelling  tioamers.     Rosalind  calls  it  a 

Cat^Ier-T.  Knives,  swonls,  chisels,  and  axes 
were  originally  made  of  muli'rial  found  ready  to  the 
hand,  and  this  varied  with  the  plsce.  Among  the 
Cariba  they  were  made  of  shells  of  the  Strombia 
aiga*,  which  is  ntill  Qahi-d  for  olT  the  iilund  of  Bar- 
badoea.  Flint  knives  und  l«ols  were  used  in  almost 
all  parts  of  Europe  and  America ;  they  are  found 
under  circumstances  which  indicate  that  man  was 
contemporaneous  with  a  nnmber  of  extinct  animals, 
mchasthe  Bo$  loagi/m/ta,  the  Irish  elk,  Ihv  Elephan 

Cimigexiua,  and  others.  The  stone  knives  and 
tchets  of  this  prehiatorio  period  are  found  in 
great  variety  and  numlx'r,  and  in  some  eases  a  blaile 
or  edge  of  obsiilian  was  secured  to  a  handle,  or  a  row 
of  arrow-heads  or  blades  fartened  in  the  grooved 
■  edge  of  a  stock,  fonning  a  jaggejl  knife  or  saw.  This 
has  been  found  among  the  sepulchral  mounds  of  the 
Iroquois,  and  was  also  among  the  weapons  of  the 
people  met  by  Hirrera,  who  says  :  "  The,  Indians 


fixed  with  a  sort  of  bitumen  and  thread."  Among 
the  H'licans  this  toothed  blade  was  aimed  with 
obsidiaD,  and  the  Spaniards  found  it  a  very  destruc- 
"■  I  weapon.  Stephens  fnnnd  the  same  weapon 
J  .-_   „uipture   in    the  ruins  of  Central 


America  and  Yucatan.  1  u  process  of  time  copper, 
then  bronze,  and  thto  iron  and  steel,  were  intro- 
duced. For  analyses  of  tlie  ancient  bronzes,  see 
Alloys. 

In  the  Egyptian  mode  of  embalming  deed  bodies, 
and  in  practicing  the  rite  of  circunicision,  a  knife  of 
flint,  obiiidian,  or  other  sliarp  stone,  was  used.  We 
read  of  it  in  Kxodus  where  Zipjnrah  took  a  sliarp 
stone  Hjid  used  it  for  the  Istter  [lurpose.  Herodotus 
and  Diodorus  Siculus  also  refer  to  "sliari>  Klhiopic 
stone  "  as  used  in  disemlnvreling  eoipses  in  the  pro- 
cess of  euibalming,  no  knife  of  metal  being  allowed 
tu  lie  used  ujioii  the  body.  The  custom  of  uung  a 
shard  of  Hint  has  descendnt  to  onr  day  ainong  some 
«t  the  nations  who  retain  the  ]iractlce  of  circum- 

Undcr  the  head  of  cutlery  are  included  knives  of 
all  kinds,  scissors,  shears,  razors,  and  forks.  It  is 
only  by  a  stretch  of  the  term  that  it  cnn  be  made  to 
include  edge-tools,  such  asaxes,  adzes,  ■;hisels,  gouges, 
plane -bits,  etc.  These  arc  not  cutlery.  HeeKmi'e; 
,Scisii(>iis  1  SuKAHH ;  FoitK  j  Razor  ;  Sukoiual  In- 

STKITUKNTS;  Damahkekkiso  ;  FuuoiNQ  ;  Teui-er- 
IKO ;  Sivoiin,  etc. 

Cat-mark.  A  mark  made  hihiii  a 
Ilireaits  before  placing  on  the  war|i- 
toom,  to  mark  oil'  a  certain  delinite  len^h,  the  mark 
detining  the  end  of  which  fcliall  api<ear  in  the  woven 
piece  and  nlfoni  a  measure  to  cut  by. 

Cllt-4ialL  A  nail  cut  from  a  nail-plate,  in  cou- 
(radixtinction  to  one  forged  from  a  nail-rod,  as  a 
clasp,  hrirse-shoe,  or  Hat-hi-ad  noil. 

Mr.  Odion,  of  Mastnchusetts,  invented  a  machine 
for  making  cut-nails  iu  1816.  Ur.  Itevd,  of  the  same 
State,  foUowetl  with  another  machine  for  the  same 
liurposc. 

Walter  Hunt's  double. reciprocating  noil-machine 
was  introtluciil  in  1H41.     See  Nail. 

Cat-oB.  The  term  is  applied  to  that  mode  of 
using  stenu  or  other  elastic  fluid  in  which  it  is  ad- 
iriitted  to  the  cylinder  during  a  portion  only  of  the 
stroke  of  the  jiiston  ;  the  steam,  after  the  induction 
cea.ses.  working  expansively  in  the  cylinder  during 
the  remainder  of  the  stroke  of  tlie  piston. 

?ig.  ie«& 


CUT-OFF.  t>i 

The  cnl-affia  lawinotwv-imipue*  in  i-lfii^tiil  by  a 
uertaiii  x^ustiiimt  nf  thu  LfNK-MuTliiN  (wbiuh  »«■)■ 

TllG  eat-off,  in  iiiativ  utimii-i'iigincs,  is  cITuuted  by 
the  f(nwni'ir,  wliii;!)  u  m  i:onti«;t<^  to  the  valve- 
fyat  ax  to  viiry  tin-  throw  of  tliu  valve-roil,  moJify- 
iii^  it  ai'iwnliiif;  to  thu  hih^iI  of  thu  ciii{in>] ;  tuu 
elKl't  iKiiig  tliat  an  ai-iinleratioii  iif  8[>iinl  workx  a 
dhiiinution  uf  utiMiii  iii<lu<-(<-<l  niiil  t'linvcraely,  the 
obJtHit  ln-Irif;  to  Kruiiru  uiiifiTiiiity  uf  i>|>fi^1. 

Tlis  Cdblish  uut-oir,  1851  (Fig.  Iu6«),  Iia;*  an 
oaeiliatiiig  disk  a,  ])1iir<it  ceutnilly  on  thu  i^ylinrliT 
with  fuur  [liua,  to  which  n>U  are  attached,  impartitiK 


valvff 


the  ends  of 
lookfl,  am),  licuninin); 
m-ight  y.     A  liftiuit* 

..._ ^■■riiitt  auuiiiHt  aU 

uc^tiHtabk. 

WlNTKn's  ont-ofl;  1850  (Fix.  1  SAT),  luu  a  cnuik  nn 
the  main  nhaft,  whtiili  iinjiartit  uiuliuu  to  a.  rvvulviiifr 
shftft,  amiigud  U-twri'ii  tlu^  U[i|H>r  mill  Iowit  Htiniii- 
'    "  iin-nitrs  thu  swinging 


Fig.  1&64. 


to.'  h,  whiuh  ia  [livntnl  ...  . 
sliilin);,  mljilstabh-  Inn  e  in  a 
ffuiih'.  A  nia'wi  in  1owi>r  Mile 
or  Hiiiil  toe  alhiwH  the  vaui  tu 
cli'iir  the  toe  n'hili  W'irkinK  full 
struki',  and  th>>  itonn-r  of  thf 
ri'i'i-MshiiHarrii-tion-rollerwhidt 
is  Hlniek  hy  ttie  t'llili,  I'lUiUTig 
the  lifters  il  t<i  i>)HTat<:  tin- 
rnlrrx.  Tin- su'in',<in;;  turs  drop 
whi-ii  the  •inn  gnuLse-i  tlieni. 

Ill    Stevel.«*    «m-<.ir,     1841 

(FJK.  l5K^t,  u  rotary  shall  a  i* 

'nc-iil  iN'tweeii  the  ni>[HT  and 

H'er  sli-ain -I'll cuts  b  ft,  and  luu 

oiiru  ■     " 


.[<■«  of  iu  ■-. 


Id    de,,iv- 


'k-shafl.  .1 


n*  the  DiB'rutioti. 
>  WkI.L<'i  i:ut...fr. 
.-.m.  l'|..,.  th,. 
ant  airaiiKi-il  tli<' 
Kir'iiiii-toi'K  fi  n,  Willi 
A"  e  \i\votn\  to  their 
•rd  by  n>llen  a  a  on  a 
.■rons-iinu  «  ot  tliB  iwK-Hliaft  ami  P,  ati<l  when  tli'-y 
<-l<-ai'  the  piUrrs  tliuy  dnip  inwuixt,  thus  oivninic  <iiid 
ulusintt  the  valves.  To  arljiiHt  tlinm.  two  anus  //  If 
an'  |>n>vidi-<l  with  a  right  and  left  hand  n-rew.  Tlie 
Mmis,  liavinfi  motion  nearly  coiiiiiiieiit  with  tiiu 
iiistuii,  start  downwards  at  the  imiuu  time  Die  roek' 


Tfiu'i  Oa-Off. 


Tlie  exhaust-ton  A  A»n  |iiiiiamilf 


..  loiiKituitinal  pw- 
tilion  b  i>rovUed 
wil  h  suitable  porta, 
over  which  u  ar- 
ranged tho  cut-off 
viilvi!U,aiiil  in  the 
lowi'r  ^rt  of  the 
i^liest  M  the  uanal 
siide-vklvu  e. 

In  the  Mkiemiux 
i-ul-olf  (if.  Fig. 
1570)    thu 


i-alve. 


with  Jiorts  through 

its  lower  part,  over 

wbieh   thu   cut-olf 

vnlv.»   ft    ft   slide. 

They  B(v  made  ad-  jutn'i  Ct-Qf. 

JiisCiildu  by  a  right 

Riid  left  baud  screw  on  tlie  valve-item  d,  k^wUA 

they  may  W  drawn  togetlwr  or  forced  aput.    !■  ik 

iileain-cbii<t  cover  arv  arranged  ai^aiitable  riapc^ 

that  bear  on  thu  hack  of  tlie  valve  a  to  ntdw  ftl 

lialanceil  valve.      The  aiwce    inehwed  in    thi  lap 

ciiunects  with  the  uondeoieT. 

KiCKKL'a  c'ut-olf  (Fig.  1571 ).  A  mck-ihaflaafa- 
aled  by  th»  rod  ft  from  the  eccentTie  is  pbead  ^t 
wny  of  the  stcam-cheets,  and  provided  with  the  ■■• 
al  toes,  by  whiuh  the  lifteni  e  an<l  ndi  d  4  tt  ^ 
valvi«  aru  0)iiTatt^.  To  seat  them  withoat  Am- 
tiling,  the  valve-stetDH  are  proviiled  with  tbibfib 
ee  ;  and  to  seat  them  Kuddenly,  a  spring^ateh  il » 
uureil  on  thu  steins,  against  wfiirh  a  vibtattMyw^ 

Flf.  um. 


pusneii,  and,  when  nleaaed,  the  nlvea  ait  mHI 
!istiinlniiei)UKly. 
\  ilr>fj  euiiif  h  one  aetiutted  dlnotlr  bfOl  vli 

:l.  A  Yslve  or  gate  in  a  apont,  to  tUf  ilitW»r 
H  in  graiii-h|>oiit  when  the  Tequlicd  wctalrt  OT  fMi" 
ilv  hat  Ih^-ii  cliachargnl  or  toe  icccbni  v***)  ^ 


CL'T-OPF  VALVE. 


3.  A  device  in 

rspoul 
eend  the  fBlling 
either  oT 
two  direclioDS,  aa, 
forinstniice,  to  the 
guttiT  until  ttie 
roof  in  clean,  and 


at.  ( T'lrgmpkii ) 
'Ii^(ni|Ji-o(fii-<'ji  ti"  " 
jh  the  olHcr,  mill 
circuit,  llsiiitlly 
the  wires  leading  t 
[hat,  on  being  tuniml 
WDneet  the  wires 

(Fiibric.)     A   fill 
■ulMeiiuentIv 


>7  CUTTING. 

fore  and  aft  aaila.  The  span  are  a  mad,  boota,  gaff, 
and  botcspTil. 

Cutters  are  usnally  small,  btit  the  [s,ncy  haa  Bome- 
tiiuus  been  io  make  tliPin  a«  large  as  400  tons  and 
28  guns  (the  Viper).  They  are  either  clincher  or 
carvel  buiKI  ;  have  no  Jil)-st«y,  the  jib  liuUting  and 
hanging  by  the  halliards  aloue, 

A  cutter  carries  a  fore  aud  aft  main-sail,  galf-top- 
sail,  stay,  foresail,  and  jib. 

b.  A  boat  smaller  than  a  Iwrge,  and  pulling  from 
four  to  eight  oars.  It  is  from  22  to  30  leet  long,  and 
lias  a  beam  equal  to. 2B  to. 25  of  its  length.  Auam- 
ber  are  roejuired  for  the  niiscelUneous  pqrposea  of  a 
large  ship,  and  arc  known  as  the  first,  second,  etc, 

3.  A  ontr-horsc  sleigh, 

4.  A  Eoft  brick  adapteil  to  be  rubbed  down  to  the 
required  ehaiw  for  oruainental  brick-work  or  arches. 

5.  A  wad-punch. 
tJ.   A  revolving  cutting-tool  of  a  gear-cutter,  a 

planing-mat'hine,  etc.     See  Cuttrh-iikad. 

7.  All  upright  ehiael  on  an  anvil.     A  hade-iron. 

8.  The  router  or  scoqier  portion  of  the  center- 
bit,  which  removes  the  portion  circumscribed  by  thff 

9.  A  burin,  an  engraver's  tool ;  as  a  ffiU-cutter 
or  tiid-lool. 

^1   10.  A  lile-chisrl. 

11.   A  jieij-nillrr,  ovjtoai. 
_   12.  {Ayriciiflure.)     An  implement  or  macliine  for 
cutting  fwd.  See  Si'HAw-ru'iTKH ;  Root-cuttrh,  etc 

Cnttar-bar.  1.  {BtrriiHj-inudiiiunj.)  A  bar  sup- 
ported l>etw<*ii  latlie-oenters  or  ntliern'ise  in  the  axiSi 
of  the  cylinder  to  be  Imred,  and  carrying  the  cuttiiiR- 
tuol.  Ky  rarioiut  nioiMKeations  having  the  same  oh- 
jwt  in  view,  the  tool-Btoi*k,  cntter-liar,  or  cylinder 
may  be  moved,  so  as  to  cause  the  tool  to  ixiss  around 
inside  the  cylinder  or  conversely,  and  also  cause  it 
to  ti'avi'tse  from  cud  to  end.    8re  U[>k[. no-machine. 

2.  {Jlanratcr.)  A  Irar,  usaally  reeijiroi'atiDg  lon- 
gitudinally, and  haviiiK  attached  to  it  the  triangular 
knives  or  sickles,  wliii-h  slip  to  and  fro  in  the  slots 
i>r  the  fingers,  and  cut  the  gmin  or  glass  as  the  na- 
cliiiic  progresscB. 

The  bar  carrying  the  fingers  is  thv  finger-bar. 

Cnf  tar-grlud'er.  A  grindstone  or  emery-wheel 
siweially  couhtructed  for  grimiing  the  sections  of  the 
luttfr-bars  of  reaping  and  mowing  machines. 

Cnt'ter-^iead.    A  rotating  head,  either  dreaicd 
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velvet,  plush,  Wilton  i. 


daf-    The  oblique  cutting  of  the  edges  o 

certain  kiiiiU  of  fancy  bnck  work 

xms.     X  /fWii  atone.      Ashlars  reduced  ix. 

hisel  and  millet. 

a.    The  box  to  hold  the  quills  in  a  weaver'i 

r.  !.  {ffiubandry.)  That  portion  of  a 
r  reaper  wliir-h  actually  Kevcrs  the  stnllt. 
ties  are  numerous,  but  the  general  verdiit 
al  has  Ix^n  given  to  what  may  lie  ralliit 
-  a  term  which  describes  gi^nerally  a  device 
[  of  projecting  teeth  or  ntctioita  atliied  to  a 
reciprocated  longitudinally  of  the  latter, 

rESTKR-CUTTER. 

tUkal.)    n.  A  vessel  with  one  mast,  having 


and  ground  to 
f<irm  a  i;iitter,  or 
hnvingineansfor 
the  attaching  of 
bits  or  lilndcs  thereto,  as  in  the  illustiations. 

Cuft«T-BtoclE.  A  bead  or  holder  in  which  a 
cutting  blaile  ort^iol  is  fnslenei)  for  use. 

CnttinB.  1,  (Railroading.)  An  cTcavation  for 
the  piirpiiJie  of  a  road,  railroad,  or  canal.  When  the 
earth  is  not  required  for  B.Jill  or  embankment,  it  it- 
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1  the  upper  Ujrer  i&  list  du 


TheM  walls  Jo««r  towanis  tliu  bfink  in  onler  to 
vithataixl  thethnut.  ShjBatteu;  Bkhast-wali.  ; 
Bbtainiso-Wall. 

3.  {UiHiHg.)  A  l"wr  quality  of  on;  mixed  with 
that  wliii'li  is  hrtter. 

CnVtliig-board.  A  iHuinl  for  ttiu  bench  or  lup, 
in  cuttiiii;  uiit  Imtlipr  or  clulh  fur  clothinE. 

Cot'UuK-box.  A  luavliiiii;  fur  cutting  nay.Btmn, 
or  corn-sltiTk  into  sliort  fp«d.     ^■e  STKAW-oirrTEli. 

CaVOng-cota'paMa.  A  c;oin|>iux,  one  of  whose 
legH  iK  a  RiittiT,  to  maki-  wanliera,  wads,  and  ciniular 
dinks  of  jinpi'T  fur  otliiT  uhiv, 

CnVtias-dovm  Una.  lHhiphai/diiig.)  Acarvtd 
line  im  thi!  iihi'i'r-iiliin,  which  tuuvhi-s  the  lawcBt  jiart 
«f  thr  innvr  Hurfm^F  of  i-ac)i  of  thK  franHW.  It  di^ter- 
mini'H  tilt;  depth  of  t)ir  IliKir-tiinbns  uid  tliu  liight 
of  thi'  dciul-wiKxl  fure  aiu\  aft. 

Cut'tliig-down  BtafE  {ShipbuildiHg.)  A  rod 
baviiif;  niarkwl  u|>on  it  thr  hi(;ht  of  thp  euiling-dovm 
Hup  ttlwvc  til.!  fci'i-1  at  th.'  *-vi-nil  fraioM. 

Cat'UnB-eD'glna.  {SiH:.ui.ifliiiiTy,)  Amacbiiie 
in  which  rrfiiHC  or  Hoxa  silk  —  tliv  IiIkts  liaving  been 
pmiaualy  disitiitatigh-d,  straight i-iinl,  and  laid  [lar- 
alM  by  the  Ha'-klk,  Fcllinuks-oihe,  and  Dhaw- 
INO-FKAUR  (whiuh  lU'i')— an-  cut  into  leDgtlm  of 
aUiiit  1}  iiichpH,  so  as  to  FiiaUlr  thoin  to  bii  tntatid 


jrtoW.       .   . 

Cnt'ttng-^e-  The  toulbrd  cutter  of  a  gear-cut- 
ting  Bii/ini-. 

Cnt'ting-gage.  A  tool  having  a  Uni.'ct-ahapi'il 
knife  (one  or  two!  and  a  movable  _/i;iue  by  which  tlie 
distance  of  the  knife  from  ttic  rdge  of  the  board  is 

Fig.  m7«. 


which  ■ 
cloth  ii 
line  marked  c 

Cat^Uiic-filp'pnB.  A  ]J«iT  of  (ilim  whiM>>M 
are  iliarp  and  cohik  iu  eiact  aiipohition.  Tig  ctOn 
are  sonwtiniea  on  tlie  facu  of  the  jaws  and  HBHtHi 
on  the  aide. 

Cnttliit-ont  Ma-oUne'.  One  by  which  flm- 
diets  for  coin,  or  blaoki  fur  other  jiur^io— ,  on  tm 
from  i-ibbi>ns  of  iiieUil.     See  Cl^m^B-rKElla, 

Ciit'tliiB--plane.  A  can^'tit*^''*  tanaatliiag-|ilaa 

Cnt'ting-piea*.  1.  A  scTBW^pim  tor  canaf 
plalichuts  of  nielat  from  strips.  The  cfUimffrim  J 
the  coiuina-a]i[«nitus  (1,  Tig.  1577)  has  a  ca«4na 
frame  a,  wiiich  is  fixed  on  a  stotie  Lurnmt;  tu 
tlic  Hcn-H',  whioh  In  fitted  throogfa  the  tof  sf  th 
fnunr,  and  aituates  a  slider  c.  At  the  lower  end  rf 
tlie  slidrr  a  slrel  iiuiich  il  ia  fixed,  lu  diaaMn  ii 
exactly  eijual  to  that  of  the  piei:es  which  an  ■■  b 

Beneath  in  the  steel  die,  which  baa  a  hole  nhd 
proper  tiin  to  fit  the  steel  punch.  Un  thr  gtks 
side  ia  a  box  with  screws  for  Biyuatiiis  tbe  di^  « 
that  tlu-  hole  in  it  will  be  exact])-  beneath  th*  poA 


adjiihted.  It  in  uscci  for  cjitting  veneers  and  thin 
woixl.  In  the  Wi'at,  liiin-wowl.  sawrd  Ihroiiifh  anii 
lAn.iiijh  the  width  of  the  lo;;,  ^  to  i  inch  thick,  ia 
ripiu'd  into  nlastpring-latU  by  thi'  ciitling-gage,  after 
a  HtruiKht  eilife  haa  been  on  re  i-atablishi'd. 

Cnftins-UiM.  {Pnniiiig.)  A  line  madi'  bv 
printers  on  a  ulieet  to  mark  the  njf-fiil ;  that  which 
IS  eut  otf  the  printitl  nlicet,  folded  Be]>iirately,  anil 
■et  into  thi'  iilhtr  folded  j<ortinn. 

Cnftln^ma-ohlBa'.  I.  AiiiBrliinpforre<lii<-inG 
tlielengthofKlapleofHax.  Sei'  Biikakimi-maomink. 

2.  A  nuchine  for  cutting  out  gamieiitx.  A  n'vip- 
Toeatiog  vertical  knife  work*  in  ■  slot  of  the  Ubic 


The  alide  c  ia   Rtted    ; 

into  a  socket,  which 

guides  it  so  that  it  will 

deaeend  correctly  into 

the  hole  in  the  die; 

a   piei-e  of  iron   ia   fixed  a  ■       _    __ 

the  die,  and  has  a  hole  through  it  to  aOBK  IB 

punch.     Its  Hue  is  to  hold  down  the  pieeaaf  ■* 

al  when  the  fiunch  rises,  otherwise  the  fifesiall 

stick  to  the  punch. 

On  the  upper  end  of  the  mrv,  a  pieee  /  b  IM 
and  an  ami  projects  from  it,  with  a  WFiofal  y  ■■  tti 
end  ;  and  it  is  this  weight  which  girva  Ac  mcbM 
niomentiini  to  punch  out  the  pieec ;  A  ■■  a  i^* 
fixed  upon  the  piece/,  in  the  line  at  the  lenw ;  k 
is  siipnorti-d  in  a  collar  p  at  the  upperen^  — dlWw 
the  rolUr  a  lever  i  m  t  is  fixed,  and  at  «■•  !!■■ 
ity  of  this  lever  a  roller  t  U  placed ;  thk  ll  aUsl 
upoti  bv  pmjn'ting  teeth,  which  are  Bzad  ialhlik 
of  a  lai^i  horimntal  vlmd,  which  U  tOIMd  NMI 
by  the  prinie  mover  of  the  mill,  and  thoa  |n^V 
the  miuiaitr  motion  in  the  whole  apiantat, 

2  (Fig.  1578)ie>modilwdfonDhwhkt«btt* 
tail  of  the  weighted  swinging-lemr/,  wMAbMfNi 
hv  hand,  to  move  Ihe  slider  «  and  tb*  jmajk  H* 
lower  die  d  is  a^iiuted  in  podtioa  by  tb*  qMH' 
set  HcnwHi,  onthebed-piecs;^iatkaMMHHl 
plate. 

2.  A  bookbinder's  piMi  {3,  1%.  »ni  fc  h* 
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CYLINDER  BORING-MACHINE. 


kjg  A  pack  of  folded  theets  while  the  book  is  sawed 
wnffUnOM  to  aewing;  or  for  holding  the  sewed  book 
kr  •dffe-eatting.  The  screws  s  s  pass  through  the 
ddfr^ueces  e  c,  which  are  steadied  by  sliding-guides. 
T^  pack  may  now  be  plowed  or  saw-cut  on  the 
bvk  ror  the  twines  to  which  the  sheets  are  sewe<l. 

Ctatftiagii.  {Metallurgy.)  The  larger  and  light- 
•r  vefuae  which  is  detaine<i  by  the  sieve  in  the 
Mekuuf-tub,  or  hutch. 

Cnf  tllig--Bhoe.  A  horseshoe  with  nails  on  only 
one  side,  for  horses  that  cut  or  inter/ere.     A/catJier- 

Cutftillg-thniBt.  A  tool  like  a  aUting-gage^  em- 
ploywl  in  grooving  the  sides  of  boxes,  etc.  It  has  a 
rwifmjy^ntter  in  a  stock,  and  an  adjustable  sliding- 
baad  which  forms  a  gage  for  distance  from  the  guide- 
ad«  of  the  board. 

Ontteo-plate.  A  hood  above  the  nave  or  hub 
oCavehicle,  to  prevent  the  street  mud  from  falling 
■poll  the  axle  and  becoming  ground  in  between  the 
azle-box  and  spindle.  Othgrwlsc  called  a  dirt-hoard^ 
or  round  robbin.     It  is  attached  to  the  axle  or  bol- 
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Cat-vel'vet.  {Fahric.)  Piled  goods  in  which 
the  loops  are  cut. 

Cnt-'wa'ter.  1.  (Shipijurighlbig.)  The  forward 
edge  of  the  fdcm  or  prow  of  a  ves-scl  ;  that  which  di- 
Tidea  the  water  right  and  left.  It  is  fayed  to  the 
Ibiepart  of  the  stem. 

8.  {Bridge.)  The  edge  of  a  fstarling  presented  up 
gtr— "*t  to  divide  the  waters  on  each  side  of  the 

CnrVatte'.    1.  {Glass.)     A  Ixtsin    for  receiving 

the  melted  glass  after  it  is 
refined,  and  decanting  it  on 
to  the  table  to  be  rolled  into 
a  plate. 

Tim cuvetf^  stand  in  open- 
ings in  the  sides  of  the  fur- 
nace,  and    are    filled  with 
melted  glass  from  the  ])ots 
by  means  of  iron  ladles.  The 
material     remains     sixteen 
hours  in  the  ]>ots  and  six- 
teen   in    the    acvdfes.     In 
casting,  the  cuvette  is  lifted 
by    means    of   a  gri])ping- 
tongs,  chains,  and  a  cnine, 
and  the  contents  are  poured  upon  the  casting-table. 
2.  {Fortification.)     A  ditch  in  the  main  ditch. 
Cy'a-iiOin'e-ter.      Invented    by    Saussure,    for 
determining  the  depth  of  the  tint  of  the  atmos- 
phere. 

A  circular  band  of  thick  paper  is  divided  into 
fifty-one  parts,  each  of  which  is  {uiinted  with  a  dif- 
ferent shade  of  blue ;  the  extremities  of  the  scale 
being  respectively  deep  blue  and  nearly  white.  The 
oolored  band  is  neld  in  the  hand  of  the  observer, 
who  observes  the  particular  tint  corresponding 
to  the  color  or  the  sky.  The  nunib(»r  of  this  tint, 
reckoning  from  the  light  end,  indicates  the  intensity 
of  the  blue. 

GV-an'o-type.  {Photography.)  A  procejjs  by 
Sir  John  Herschel  in  which  cvanogen  is  employed. 
One  fonn  of  the  i)roc<*ss  is  as  follows  :  — 

A  naper  is  washed  with  ferridcyanide  of  potassium 
and  dried  ;  platted  under  a  frame,  the  parts  exi>osed 
to  light  are  changed  from  yellow  to  blue  (Prussian 
Uae).  The  picture  is  washed,  then  fixed  by  car- 
bonate of  soda,  and  dried.  The  picture  before  wash- 
h^g  ia  lavender  on  a  yellow  CTound,  but  washes  out 
to  a  blae  on  a  white  ground.  It  is  rather  curious 
than  reslly  useful.  The  process  has  several  van- 
atkma. 


Cy'clo-graph.  More  properly  Arcoquapb 
(which  see). 

Cy-doid'al  En'gine.  An  instrument  made  use 
of  by  engravers  in  making  what  is  called  machine' 
vrork  upon  the  plates  for  bank-notes,  checks, 
etc. 

The  lines  have  a  general  cycloidal  form,  being 
genemted  by  a  point  revolving  around  a  monng 
center,  or,  what  amounts  to  the  same,  are  cut  by  a 
graver-point  to  which  a  revolution  is  iinpartwl,  the 
plate  traversing  below  in  a  straight  line,  a  waved 
line,  a  circle,  ellipse,  or  other  figure.  The  line  is 
thus  compoun»led  of  two  movements,  and  a  wavy  or 
complex  mterlacing  figure  of  aKsolute  r<*gularity  is 
produced  as  a  guard  against  counterfeiting  ;  it  being 
impossible  to  produce  such  work  by  any  means  other 
than  such  a  tool.  Counterfeiting,  being  an  under- 
hand proceeding  and  seeking  secrecy,  is  followed  by 
skillful  men,  but  without  the  expensive  and  compli- 
cated mechanical  adjuncts. 

Cy-cloid'al  Pad'dle.  The  name  is  a  misnomer, 
but  is  applied  to  a  i>addle-wheel  in  which  the  board 
is  divided  longitudinally  into  several  strips  in  a 
slightly  retreating  order,  en  echelon.  The  object  of 
the  division  of  the  float  is  to  bring  the  sections  in 
succession  into  the  water,  lessening  the  concussion ; 
and  by  a  more  complete  distribution  of  floats  around 
the  circumference  of  the  wheel  to  make  the  resistance 
more  uniform. 

CyPin-der.  1.  {Steam-engine.)  That  chamber  of 
a  steam-engine  in  wltich  the  fi)rce  of  steam  is  utilized 
upon  the  ])iston. 

For  more  than  ten  years  Watt's  conception  of  the 
steam-engine  could  not  be  realized  in  practice,  owing 
to  the  impossibility,  with  the  appliances  then  at 
hand,  of  constructing  a  piston  and  cylinder  air-tight, 
Mr.  Houlton  of  Soho  came  to  his  relief  with  capital 
and  mechanical  skill. 

2.  {Piieuinatics.)  The  barrel  of  an  air-pump,  such 
as  used  by  Hero  of  Alexandria  (see  the  Spintalia), 
and  that  of  Otto  Guericke  of  Magdebouig.  See  Air- 
pump. 

Perhaps  the  earliest  use  of  the  cylinder  and  piston 
is  found  in  the  blowing-machines  of  native  metal- 
lurgists in  portions  of  Asia  and  Africa. 

3.  The  cylinder  of  the  Jacc^uard  loom  is  really  a 
square  prism  revolving  on  a  horizontal  axis  and  re- 
ceiving the  cards. 

4.  A  clothed  barrel  in  a  carding-machine. 
Urchins  and  doffers  are  clothed  cylinders  of  smaller 
size. 

5.  The  glass  barrel  of  an  electrifying-machine. 

6.  {FriiUing.)  a.  An  inking- roller  of  a  printing- 
machine. 

6.  Th  e  cylinder  of  some  forms  of  printing-machines 
carries  the  type  in  turtles. 

7.  The  bore  of  a  gun.  The  cJiarge  cylinder  is  that 
occupied  by  the  charge  ;  the  vacant  cylinder  is  the 
remaining  portion. 

8.  A  wooden  bucket  in  which  a  cartridge  is  car- 
ried from  the  magazine  to  the  gun. 

9.  The  body  of  a  pump. 

10.  A  ganlen  or  field  roller. 
CyPin-der-blo'w'er.    A    blowing-machine   for 

blast  and  cupola  furnaces,  which  consists  of  a  piston 
working  in  a  crylinder.     See  Blower. 

CyPin-der  Bor'ing-ina-ohiiie'.  {Metnl-work^ 
ing.)  A  machine  having  face-plates  on  which  the 
cylinder  is  dogged  concentrically  with  the  axial 
boring- bar  on  which  a  tool -holder  has  longitudinal 
feed,  to  move  from  end  to  end  of  the  cylinders.  The 
bar  draws  entirely  out,  to  allow  the  work  to  be  shift- 
ed, and  independent  slide-rests  face  off  the  ends  of 
the  cylinder. 


CYLIKUEB-COCK- 


CYUNDIft-OUaO. 


Crlln-dar-oook.  (SUam-tngiM. )  A  rancet  in 
the  end  of  a  cyliiiilcr  to  allow  water  of  conitensB- 
tion  to  esope  when  lh<^  iiinton  Rpproaobe*  the  nid 
end  of  the  cyliniler.  OwinK  to  the  mcomiiressibilily 
of  water,  the  end  of  the  cylinder  insy  be  driven  out, 
if  the  water  be  aHowi^  no  means  of  escajie.  It  is 
also  usmI  to  allow  the  [assiige  of  ateaia  in  blowing 
tbrouffh  the  cylinili^r,  ele,,  in  wanning  up.  It  in 
then,  functionallv,  a  hlow-throash  cock. 

When  the  cylinder-ca-k  ia  made  automatic,  it  has 
aS]irinR  tokn'pitclosedti^inn  thenoimaJpreaaute 
ofateani,  but  which  yields  to  the  eiceaaive  prosare 
in  the  cyliniler  invident  to  the  striking  of  the  pistoD 
aninst  a  body  of  water,  the  remilt  of  the  candenn- 
tion  of  steam  ia  the  rvlinder, 

Cyl'ln-dw-ooT'eT.    {Sttnm-tti^iie.)     The  lid 


bolted  to  a  flange  round  the  tup  of  a  cylinder,  si 
to  be  perfectly  steani-tight.  The  piston-rod  paj 
thrnugn  a  atudinK-boic  ii 


n  ia  also  applied  to  the  jartti,  tagging,  or 
deading,  which  prevents  to  some  extent  the  radiation 
of  heat. 

CTlln-dAr-flii'Klne.  A  paper-machine  in  which 
the  pulp  is  taki'h  up  on  a  cylinder  and  delivered  in  a 
continuoun  Bliift  to  the  drj-ere. 

Cyl'iD-der  Il»>c«p«'mei)t  Another  name  for 
the   hiiriz'inlHl   esiapement   inventpd  by   Graluin. 

See  H..RIZ.ISTAI,    [■:s.'ArKMKST, 

Cjl'ln-der  Bo-eapc'-TalTa.    A   valve   in  the 

end  of  a  cylLTider  to  let  ulT  water  of  condeDHStion. 

Cyl'in-der-glao*.  A  mode  of  makiiiK  window- 
glass,  in  whii'h  the  material  is  l>rought,  by  a  aucces- 
sioti  of  oiicretiDns,  lu  the  shape  of  an  open-ended  cyl- 
inder, which  is  split  by  a  diamund  and  flatted  in  a 

Although  this  plan  bad  long  been  practiceil  in  fiPr- 
maiiv  aittl  Itrlgimii.  it  wax  not  imiiorti-d  into  Kng- 
land  until  aliout  1846,  owing  to  the  vexatious  ex- 
cise.regiilations,  all  improvemeiila  in  glass-wofking 
being  hainp'n'd  atid  well  nigb  prevenleil.  The  im- 
position, however,  was  taken  oR'  in  time  for  the 
tnanufai'lure  of  cvlinder-glasK  fur  the  World's  Ex- 
poaitioti  buililing'in  London,  \>Si. 

yit  are  not  aware  that  it  has  vet  been  introduced 
into  the  I'niled  States. 

As  remarkiil,  this  nioite  of  making  fatted  glass 
wan  nil  iii-w  thing,  but  is  described  in  the  Iiivtrxt- 
rum  Artiam-  SckaMa,  written  probably  in  the  thir- 
teenth centurv. 

While  tmicH-ghax  ia  blown  into  a  globe,  then 
whiKed  and  bkwii  into  an  ablate  spheroid,  pierced 
and  eventually  eipandeil  into  a  disk,  ctiHiiiUr-glaa 
or  hnmi-gtaa,  as  it  is  often  called,  is  made  into  a 
hollow  bnlb,  which  is  made  gradually  to  assume  the 
cylindri<:a1  fomi;  the  ends  ar>'  ofiened  by  means  tn 
be  described,  liaallv  the  cylinder  is  split  and  flat- 

The  process  is  as  follows  :  — 

The  workman  eolh-cts  a  mass  of  the  glass  a  around 

Ihi'  end  nf  hia  blowing- 1 u lie,  and  then  distends  ar-* 


edge  of  tiMhol*  k  Am  b 
lii^rt  hj  thr  funltat,  ■  |n 


feeted,the  cylinder  ia  read^ 
blowing-tnbe,  a  circolar  naea  of 
with  the  tube  aa  aa  to  raaka  an  o 
end  of  the  cylinder. 
This  aepantion  ia 
in  which  the  cjlinder  ia  ti 


ofMBiBg  in  tb*  oth* 


The  cylinder  is  tben  apUt  kj  « 
means  similar  to  that  whia  IMMP 
the  end  A. 

FlaUiag  and  OMUal       1 
are  accompliifaed  ia  ■ 
heated  by  the  auM  t.       — 
I  SACK.)     In  the  eoabiHou  ■ 

I  atire  ehamfaera  Iwatod  b>  >  -^  - 

cylinder  ia  pUoed  ott  tha  MaUa       ■ 
r— naoe,  with  the  oaabd 
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CY8T0T0ME. 


15^4. 


bination    also 
gives  a  line  of 

Cy-Un'dri- 
cal  Saw.    A 

saw  having  a 
cyl  inilrical 
form  an<l 
sharpened  at 
one  end.  Usi^l 
in  sawing 
staves  from 
the  block, 
giving  them  a 
transversely  rounded  fonn  ;  for  sawing  felloes,  (thair- 
backs,  etc.  It  is  on  the  principle  of  the  cnjwn- 
saw,  and  is  variously  called  a  tub-saWj  drum-sftw^ 
barref-stiu\  vtr. 

Cy -lin'dri-cal  Valve.    ( Stca  ni -e nghie, .)    A  val ve 
in  a  trunnion  or  elsewhere  haWng  a  cylindrical  shape 

Fig.  1585 


t^ypttan  Cymbals  ( Sali't  ColUeUum\ 


Cylimtrira!  Saw. 


Cylinftrical  Valrf. 

and  oscillating:  on  its  axis,  to  open  and  close  ports 
in  the  cylindrical  (rase  whi«'h  forms  its  seat. 

Cy'ma  Rec'ta.  A  form  of  wavt;d  or  ogee  mold- 
ing hollow  in  its  upp<'r  part  and  swelling  below. 
CUimtitiuin.     Src  Mm, disc;. 

The  nn*mlM>r  U'low  the  alMunis  or  comna. 

Cy'ma  Re-ver'sa.  An  og«t^  in  whi<;h  the  hollow 
memU'r  of  the  nioMin;;  ^^  In-low.     See  Molding. 

Cym'bals.     Disks  of  hnni/«',  more  or  less  l)a.sin- 
shaiM'il,  cliLshcd  togi-tlirr  or  lightly  touchtil  in  acconl  j 
with    the    mnsi(\     Tliey   are   vrry   ancient,    Wing ' 
represented  in  ditlVrcnt  fonns  ui>on   the  .sepulchral 
numumeiits.     Th«*y  were  used  ])y  the  I^evites  in  the 
temnle  onlinancj'S,  and   the  sons  of  Asaph   exwdleti  | 
in  their  use.     They  an'  mentioned  among  other  in- 
stniments,  1043  n.  c,  when  David  l)R)ught  the  ark 
home, — hnrps^  psfi/tr.rie.%  timbrrls,  atnittSt  cymbals 
(2  Sam.  vi.  f.). 

The  loud'.souuding  and  hifjh-sounding  cymbals 
tncntioned  in  Psalms  cl.  5,  were  probably  the  clash- 
ing cymbals  and  rattling  castanets. 


The  accompanying  illast|Btion  shows  the  cTTnUa 
of   ancient 

E^\}t.    They  Fig.  16W. 

have    been 
found   in   the 
tombs    of 
Thcbtjs,      and 
tht>se     shown 
are  now  in  the 
collection     of 
Mr.     Salt. 
They  are  about 
7  inches  in  diameter,  and  are  of  an  alloy  which  don 
not  seem  to   have   been    determineil    analyti'.'AlW 
Quite  likely  they  an;  of  bronze,  with  a  po«Aihl-  aII- 
dition  of  some  silver. 

A  small  variety  of  cymljuls  ]>laypd  with  the  f.n|>T 
and  thumb  resemble  castanets  m  the  mode  of  u^in^ 
to  l)«»jit  the  measure  of  the  <lance.  Tln-y  an-  ^hown 
in  the  paintings  of  llerculaneum,  an«l  wen*  -•ni»- 
times  attached  to  the  "ankles  of  the  tlute-]iUyer>. 
See  Casta NKTs. 

Cymbals  are  also  n'presented  in  th«  sculptura  of 
Nimroud. 

The  cymbals  were  u.sed  in  religious  and  patriotic 
observances  by  the  Kg>'])tians,  Assyrians,  Jtwi, 
Etrurians,  Gn-eks,  and  Romans ;  by  the  Gn?^k^  in 
the  worship  of  Cyb««le,  I^cchus,  and  Juno ;  inJ^fd, 
Xeqophon  says  that  the  cymlial  was  invfnt«<l  br 
Cybeie,  and  use<l  at  her  feasts,  at  a  ]M>riod  corres{KiiM- 
ing  to  our  <late  of  1580  b.  r. 

The  oi-igin  of  the  cymWl  was  evidently  heroio ; 
swonls  and  shields  being  clashed  in  the  «arlik« 
dances  of  the  semi-liarliArous  |ieo]»le  of  the  counthei 
bonh'ring  on  the  Mediterranean. 

In  a  Persian  dance  of  the  times  of  <'yn«  ini 
Cambyws,  the  movements  were  pi-rfonin-d  to  ih* 
music'  of  the  flute,  the  {K-rfonners  da^^hing  thrir 
cn'scent-.sha|MHl  shields  together,  falling  on  OM 
knee,  and  rising. 

The  corylKintian  dance  of  Crete  and  Phrygia  vu 
a  wild,  warlike  p<?rfonnance,  with  the  same  nttlinx 
accom))animent.  The  Pyrrhic  dance,  as  described 
by  Plato,  was  a  frantic  exhibition  of  evolution^  uj 
tumblings,  repn>S4aiting  the  mcNles  of  tloilging  and 
warding  otf  the  blows  of  swiirds,  diiggers,  ami  spean, 
and  was  ])erforme<l  to  the  jarring  music  of  cUahiiv; 
wcaix)us.     The  motlem  (in'eks,  who 

"  . .  .  .  have  Um  Pyrrhic  danc*  as  7«i,>* 

have  emasi;ulate<l  the  performance,  whii-h  threw  id* 
to  the  shade  anything  else  on  reconl,  including  tb^ 
ferocious  and  disgusting  dances  of  the  n^iskins  of 
th<5  West. 

"  My  lord  called  for  the  lieutenant's  cittern,  aal 
with  two  candlesticks  with  money  in  them  far 
sy minds  (sic),  we  made  barber's  music." — Peiti^ 
fefiO. 

Cys'to-tome.  {Surgical.)  An  instrument  for 
cutting  into  a  cyst,  natural  or  morbid,  such  u  open* 
ing  the  bladder  for  the  extraction  of  urinary  calcali, 
op«>ning  the  capsule  of  the  crystalline  lensi  etc. 
CystitOTM, 


Sab.    An  itnpreesion  in  type-metAl  of  a  die  in 

S^tMr.   1.  {Priniing.)   The originnl inking- nji- 
uratus  for  b.  ronii  of  type.     It  L'ouKisttil 
ns-lBST.    of  a  hall  of  cloth  stulffcl  with  an  tUstJc 
matiariBl.     Two  of  thiin  wore  used,  one 
in  each  hand.    Oni^  of  them  being  dubbed 
apon  the  inkiuK-hilile  t«  f^thtir  a  quan- 
tity of  ink,  the  UIIb  w«re  tlien  nibbwl 
together  so  as  to  spnwl  it  uniformly. 
^  Tliia  was  done  wliila  the  piUl  was  being 
J  when  the  bed  was  withdrawn 
9  from  below  the  platen,  and  the   printed 
sheet    removed,    the  ossistniit.    working 
actively  with  both  hanJa,  inked  the  aui- 
bM  of  the  form. 

Another  funn  of  dabber  is  a  roll  of  cloth,  the  enil 

of  which  is  used  for  inking  the  engraved  coppcr- 

plato. 

S.  iEiufraviTij,)    A  silk  ball,  atuffed  with  wool, 

■■      ■'  ■  ■     -   -  piat^ 

ft  puper  [irorsas,  the 


a  of  the  dan 


the  ii 


,p  r«i 
N  Irtters  by  dabbing  the  back  of  tha  jia|iuT  with 
■air  Inuih. 

ne  term  has  also  been  applied  to  the  cliche  pro- 
MM,  in  which  the  form  is  itabbed  down  into  a  Khal- 
hw  dstim  of  type-metal  which  is  jiist  setting, 

DaVUng-oia-otiiiiA'.  (Type-foundiw}.)  The 
■■ehine  employed  in  casting  lari{e  metal  type. 

Dao-tyli-on.  {Muaie.)  [DiKliji,  Cr.,  a  joint.) 
An  inatrtltnent  invented  by  Henry  Herz  for  tniining 
the  flogera  and  suppUng  the  joints.  See  Moore's 
••Encyclopedia  of  Music       S«<!  also  Chiuoplabt. 

Sa'do.     {ArAtiedart.)    A  [iloiu  flat  surface  be- 

twwn  a  base  and  a  cap  or  corona  of  a  pliiith.    A  die. 

The  apace  between  Ihe  base  aod  aurliase  of  a  room. 

Dh^BAt.     1.   A  weapon   witli   a   [uinted    blade, 

adapted  for  atabbin;;. 

Hi-  IM8.  The  wonls  ditg  and  dagger  came 

into  use  about  the  twelfth  century, 

but  the  knife  is  as  old  as  Cain,  or 

Abet  it  might  be  said,  as  he  butch- 

f^  eted  sheep,  and  brought  them  and 

the  fat  thereof  as  a  aacrifice. 

The  Romans  carried  secreted 
daggers  (dolo)  hidden  in  the  hao- 
dlee  of  whips  and  canes. 

The    Venetians    liad     daffgers 

of  glass  with  three-edged  blade's 

and  a  tube  to  secrete  poison.     By 

a  sudden  wrench  the  blade  was 

n  off  and  remained  in  the  wound,  like  the  ar- 

raw-bead  of  an  Apache.     Nice  people  Inth  I 

The  dagger  was  a  part  of  the  i-<|uipment  of  the 
Flank  warrior,  who  probably  called  it  a  anttel,  or 
•omething  like  that.  It  does  not  dilfcr  materially 
bom  the  aint  {dark,  ifutn:)  of  the  Gadhelic  brandies 
of  the  Celta,  or  the  poniard  of  thiise  natiaiia  who  ac- 
knowledge Latin  {pmuiere,  Lat.,  to  prick)  as  the  base 
of  their  mother  tongues. 

In  the  fourteenth  century  it  was  carried  by  citi- 
•aoB,  jeonten,  sailors,  and  ladies.  It  eurvives  in 
Knglan4  in  the  midshipman's  dirk,  and  in  other 
^aeea  aa  a  diUUo,  a  bowie-knife,  etc. 

The  digger  seems  to  have  been  a  favorite  instru- 
mtot  as  an  accexaory  to  the  soldier's  ei(uiumeiit  for 
dcae  combnt.  The  Highlander,  Wentem  deJiperado, 
and  Cbilian,  all  aeem  to  approve  of  the  mode  of  car- 


rying it  recorded  of  Ehud  1336  b.  c.  :  "  Ehud  made 
him  a  daiKer  which  had  two  edges,  of  a  cubit  length, 
and  he  did  gird  it  upon  his  right  thigh  "  (Judges  iii. 
Id).  The  modem  plan  seenis  to  be  in  the  garter  or 
the  boot,  unless  it  lie  worn  in  the  belt,  bosom,  or 
down  the  baitk  ;  TitinibiU  (jidu,  such  was  known  on 
the  MissiHsippi  and  by  "Arkansaw  travelers." 

Some  ingenuity  has  been  expended  on  thia  weapon 
in  the  mode  of  attaching  it  to  the  handle  and  pro- 
viding the  latter  with  a  pistol. 

2.  {Prhtling.)  A  character  (+)  to  call  attentiim 
in  the  text  to  notes  on  the  foot  or  nai^n  of  the 
luige.  As  a  reference-mark  it  comes  next  after  tha 
sUr  (•).      ■ 

A  double  dagger  (t)  is  another  sign  for  a  siaH- 
lar  purpose  wlien  i-eferences  are  numerous. 

Dcig'ger-plece.  (Shipbuilding.)  A  diagonal 
piect!  in  a  ahiji's  frame  ;   as,  dagyer-knu,  daggtr- 

Dag'ger-plBiik.  {Shipbuilding.}  One  of  the 
planks  which  unite  the  po/qiels  aTirt  alcppitig-iip  matt 
of  Ihe  cradle  on  whioh  the  vessel  rests  in  Punching. 

Da-guerro'o-^lM.    Tlie   photographic   procan 

inventi'd  by  Daguerre  during  the  ymrs  1S24-89,  ro- 

ilting  in  the  use  of  the  csment  lor  the  exposure  of 


image  was  developed  by  fumes  of  mercmy  and  fixed 
by  hyposulphite  of  soda.  In  1SS9,  Dsguem  waa 
joined  in  his  experiments  by  Nie[>ce,  who  had  been 
c.^pciiiuenting  lor  fifteen  years  with  sn  allied  procen 
in  which  a  plate  coated  with  ssphaltam  was  exposed 
in  a  camera,  the  image  developed  by  dissolving  away 
the  unalloyed  portions  by  oil  of  lavender.  The 
French  government  granted  a  pension  of  6,000  franca 
to  Daguerre,  one  half  to  revert  to  his  widow  ;  *|000 
francs  to  Niepce's  son,  with  reversion  of  one  half  to 
his  widow.  Kiepce  dieil  in  3833,  Daguerte  in  I86I. 
Da-gueire'o-type  Utob'iag.  A  mode  of  etch- 
ing by  means  of  the  inHuence  ot  lipht  on  a  prepared 
Elate.  The  plutu  becomes  exposed  where  Ine  dark 
nei  of  the  image  fall,  and  the  plate  is  corroded  at 
those  places  by  a  subseiiuent  operation. 

Donl'giwn  Qnn.  Name<l  from  the  late  rear-ad- 
liral  John  A.  Dahlgren,  of  the  United  States  navy. 

-^^  -^  __^_  -^i 

jriving  the  '^bottle-shQpe,"  which  caused  some  sur- 
prise on  their  first  appearoniic  in  Europe. 

Colonel  Bomford,  chief  of  ordnance  of  the  United 
States  army,  commenced  making  this  experiment 
previous  to  the  war  of  1S12,  and  gave  the  name  of 
'Colunibiad"  to  the  piec< 

""'""      ■  —'--'  - '  -'  rra  at  llie  unw-   -.  _ 

my.     On  it 

the  dining-table  of  celebrities  was  placed.  Its 
pnvient  use  is  for  a  throne  or  rostrum. 

Dale.  A  spout  or  trough  to  carry  off  water  ;  a* 
a  pump-daU, 

Dam.     1.  A  bank  oi  ' 


Dams  for  reservoim  are  among  the  most  impor- 
tant of  all  embankments,  as  their  failure  entails  such 
extensive  disoslein. 

The  dam  of  the  Kstrecho  de  Rientes,  in  Spain,  waa 
situated  in  a  valley  a  little  above  the  town  of  Lord( 
and  was  designed  to  hold  the  water  to  a  hight  of 
167  feet  After  eleven  years'  use  the  weight  of  wa- 
ter, which  had  attained  a  hight  of  1S6  feet,  April 
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80,  1802,  burst  the  wall,  making  a  tunnel  100  feet 
high  and  70  feet  broad,  discharging  the  whole  con- 
tents in  less  than  an  hour. 

The  catastrophe  was  caused  by  the  water  finding 
its  way  through  the  sand  and  gravel  at  the  bottom 
of  the  valley. 

608  persons  were  drowned,  809  houses  destroved, 
and  the  damage  to  property  was  estimated  at 
$700,000. 

The  thickness  of  the  crown  was  36  feet,  and  the 
slope  of  the  surface  away  from  the  water  was  2  feet 
in  night  to  1  base. 

The  dam  of  the  reservoir  of  Alicante  is  circular,  the 
convex  side  up  stream.  It  is  struck  with  a  radius 
of  350  feet,  is  67  feet  thick  at  the  top  ;  the  masonry 
batters  uj)  stream  10  feet.  The  thickness  at  the 
bottom  is  112  feet. 

It  is  executed  of  a  hard  primary  limestone  rock, 
and  the  overflow  is  made  in  two  streams,  each  6  feet 
wide  and  7  feet  below  the  crown  of  the  dam,  which 
has  an  inclination  from  the  surface  of  the  dam  of  3 
feet  4  inclie-s.  Notwithstanding  the  capacity  of  the 
overflow  water-way,  the  reservoir  has  been  several 
times  filled  to  the  level  of  the  top,  the  water  wash- 
ing over. 

On  Septeml)er  8,  1792,  after  a  protracted  storm, 
the  water  rose  to  a  bight  of  8  feet  3  inches  above 
the  top  of  the  dam,  )>ouring  over  it  in  a  magnificent 
cascade.  Such  confldence  was  given  by  its  stability 
on  that  and  other  occasions  that  the  overflows  were 
closeil,  the  waste  water  tumbling  over  the  wall. 

Herrera,  the  archit«ct  of  the  Escurial,  was  the 
author  of  this  ningnifiuent  projtnit,  which  was  exe- 
cuted between  1579  and  1594.  The  depth  of  water, 
when  full,  is  134  feet  6  inches,  and  the  storage  capa- 
city 131,000,000  cubic  fe<^t. 

The  Tanks  of  Oylou  are  among  the  wonders  of 
hydraulic  engineering ;  as,  for  instance,  the  chain 
of  tanks  which  unite  the  ancient  capital  Pollinarua 
with  Tamblegiini  Bay  and  Tiincomalee.  Some  of 
these  lire  artificial  lakes  twenty  miles  in  circumfer- 
ence, forme<l  by  eml»ankinents  of  massive  masonry 
that  seem  to  defy  the  hand  of  time.  They  form  }Nirt 
of  a  vast  system  of  irrigation. 

Similar  structures  are  found  in  Southern  India 
and  Arabia,  and  {K)int  to  the  occufmtion  of  those 
countries  by  the  same  nn'c  ;  a  civiliz^nl  ]M'.ople,  older 
than  the  Arabs  and  Flindoos. 

In  Kngland  the  dams  of  reservoirs  are  usually 
earthworks,  the  de|»en(lence  for  tightness  l)eing  a  core 
or  wall  of  puddle,  conimencing  in  a  trench  Ixdow  the 
foundations  and  carried  up  to  within  a  few  feet  of 
the  top.  The  pudtlle  forms  a  water-tight  wall  in  the 
l)ank,  and  aveniges  in  thictkne^s  about  one  third  the 
bight  of  the  embankment. 

The  embankment  has  an  internal  slope  of  1  bight 
to  3  Iwse  ;  the  external  slope,  1  bight  to  2  base  ;  the 
width  on  top,  20  feet. 

The  earthwork  is  carried  up  in  layers  of  from  4  to 
6  inches,  cari'fully  nunmed. 

In  Fnuue  the  main  de|K*n<lence  for  tightneas  has 
been   work   in 


tension  of  length  the  pemndieikr  ilw 
top  of  the  dam  is  kMened  dttriog  bf|^ 


£ 


Ooerfiaa  Dam  oerMt  At  JrinflWI, 

slack  water  above  the  dam  axtendt  about  fix, 

and  a  canal  and  locks  tie  prorided  for 

the  rise.    A  part  of  the  IxSttom  wrirtrf  «f 

and  upon  this  portion.  270  feet  in  lengtl^  • 

tion  of  rubble  was  laid,  and  eovma  vilk 

This  portion  is  150  feet  broad  at  tlw 

feet  on  top,  being  encased  with  hiyi 

overfall  dam  is  1,204  feet  in  length,  fooded  am  te 

liare  rock,  the  deepest  portion  hafiqg  a  dtpth  «f  H 

feet  below  low  tides. 

While  on  the  subject  of  dams  we  nnst 
that  constructiMl   by  Ueutenant-Coknel   Brikgr" 


rescue  the  fleet  of  gunboats  on  Red  Bkwm 
disastrous  defeat  of  the  army  under 
in  his    ill-starred  and  wnTif  msnMUl   < 
As  the  fleet  arrived  in  the  nekfabonood 
dria  it  was  detained  by  the  few  itM  af 
the  falls  at  that  point.     It  BeemcdTi} 
escape  from  the  trap,  hut  Colonel  Baflay 
a  wing-dam  600  feet  in  length,  whidi 
the  flow  of  water  in  a  narrow  fthamiri,  tad 
iiossible  for  the  ffunboats  to  float  dowu  to  thi  hpr 
level,  whence  they  reached  the  MlmUttfL   Hi 
operation  is  termed  fiiuikmg* 
2.  Of  a  blast-famaoe.    See  Dam-PLATB;  Iw 

STOXK. 

Du-maB'ona-4'roii.    Damaaena^iiuB  k 

by  the  following  method  :  — 

*  Unite  by  weldins  twenty-fire  h 
mild  steel  alteniately,  each  about  «  > 
inches  wide,  and  4  inch  thick,  and  h 
the  fagot  into  a   oar  |  inch  aquaiu. 
lengths  of  5  or  6  feet.    One  of  theas  i 
to  redness,  and  one  end  ia  held 
while  the  other  is  twisted  by  a  - 
which  shortens  the  rod  to  hsJf 
it  cylindrical.     If  two  of 
Ih;  welded  together,  they  mo  » 

r(*ctions,  one  to  the  right  and  »iic  vtiarr  » 
these  are  laid  narallel  to  each  o^hflp.  w 
flattened.     If  tnree  rods  be  used, 
turn  in  a  direction  the  opnoaite  o4 
and  this  produces  the  ban*  it 

operations  the  altematioDfc  « 
places  at  each  half-revc         h  m> 
comT)osed  of  twenty-five  1        ■» 
winning  round  the  mteriot  vunA ;       ■ 
flattened  into  a  ribbon,  irr^g^W  b 


circles.     The  fineness  of  the 

hydniulic  lime,  in  the  use  of  which  i  the  number  and  thickn        a 


the  French  workmen  are  pt*cnliarly  skillful 

The  Freni'h  pm«tic«»  has  U-t-n  to  cany  up  the  dam 
in  homogeneous  layei-s,  not  over  nin«'  inches  thick 
and  iiunnied  to  six  inelies,  lH>in^  water»<l  with  lime- 
water.  The  pir.rre^  or  stone  ]iitching  of  the  face,  is 
oarrie<l  up  in  ind«*|M'n<lent  walls,  so  that  injury  to 
one  tl(M*s  not  entail  the  ruin  of  tlie  rest.  The  French 
dispeiiM*  with  the  ]mddle-wall. 
*  The  dam  across  the  S<dmylkill  Hiver  at  the  Fair- 
mount  Wat<»r- Works,  Thihulelphia,  measun*s  1,G00 

leet  from  bunk  to  kink,  fonnin^'  an  angle  of  aliout    originally  made  at  Dama 
45**  with  the  direction  of  the  stream.     \\\  this  ex-    name.     It  had  raised 


the  flgure  of  the  ribb 
resembles  that  of  a  cuimd « 
wound  into  a  spiral  form 
jumping,  the  (nlges  bend  arnui 
completed.     Otl^r  modea  a       ,, 
all  involve  the  same  inii       

Da-maa'cou-tu       .   «»J 
of  a  nblmn  of  L        »      -ir 
dre.1  and  welded.    •.j«Hi  a^. 

Dam'aak.    1.  {FaJbH^.    ^ 


DAMASK. 
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flowers  in  their  natural  colors  embossf^d  upon  a  white 
or  colored  ground.  The  work  was  probably  of  the 
nature  of  embroidery  in  the  first  place,  but  the  fig- 
OTPS  were  afterwanls  exhibited  on  the  surface  by  a 
peculiar  arraug»;ment  of  the  loom,  which  brought  up 
certain  of  the  colors  and  depressed  others,  according 
to  the  recjuirements  of  the  mtt(>rn. 

We  read  of  similar  goods  in  the  year  1305  B.  c, 
when  Deborah  celebrated  the  victory  over  Sisera :  — 

"  Divers  colors  of  needlework  on  both  sides,  meet 
for  the  necks  of  them  that  take  the  spoil." 

The  events  of  the  bloody  battle  of  Mt.  Tabor  took 
place  but  fonr  davs*  march  from  Damascus,  and  it  is 
iirobable  that  this  ancient  city  was,  as  early  as  the 
thnes  of  Abraham  (1996-1822  r.  c),  the  workshop 
of  articles  in  metal,  silk,  wool,  and  tlax,  as  well  as 
the  depot  of  an  extensive  trade  Iwtween  the  Oiien- 
tala  on  the  east  and  the  Phoenicians,  the  carriers  of 
antiquity,  on  the  we^t. 

Abraham's  steward  was  a  man  of  Damascus,  and, 
in  default  of  issue,  would  have  b<»en  heir  to  his  prop- 
erty. Through  all  the  uproar  of  anti(iuity  Damascus 
has  maintained  a  prominent  i)osition,  being  geograph- 
ically well  situated  and  rich  in  the  gn'iit  necessity  of 
a  warm  climate,  water. 

"  Are  not  Abana  and  Pharpar,  rivers  of  Damascus, 
iKtter  than  all  the  waters  of  Israel  ?"  said  the  haughty 
Syrian. 

Mohammed  refused  to  enter  the  city,  as  it  was 
decreed  that  a  man  could  enter  i^amdise  but  once, 
and  he  did  not  wish  to  exhaust  his  chances  by  an 
entrance  on  a  (Kirudise  u]ion  earth. 

The  steel,  the  roses,  and  the  fabrics  of  Damascus 
survive  in  most  moilem  languages. 

The  rich  work  of  the  looms  of  Damascus  opened 
the  eyes  of  the  nigged  men  of  the  West,  who  alter- 
nately won  and  lost  the  rocky  niouiitain-roa<l  whi<di 
led  to  Jeru.salem,  and  the  fabric  has  retained  its 
name  and  substantially  its  character  ever  sin<;e. 

Silk  and  worsteil  dania.sks  were  favorite  materials 
with  our  grandmothers  for  bed -hangings,  curtains, 
and  the  upholstering  of  furniture. 

'*  A  bed  of  ancient  cUiinask." 

6.  A  woven  fabric  of  linon,  extensively  made  in 
Scotland  and  In.'land,  and  used  for  table-cloths,  fine 
toweling,  napkins,  etc.  By  a  particular  mauageni(>nt 
of  the  warp-threads  in  the  loom,  figures,  fruits,  and 
flowers  ai"e  exhibited  on  the  surface,  as  in  the  ancient 
damask.  It  is  known  as  v:a^hing  damask,  or,  when 
unbleached,  as  brown  damask. 

A  small  patterned  toweling,  known  as  duipcTy  has 
%  figure  produced  in  the  same  manner. 

c  Stuff  with  a  wavy  or  watered  appearance.    Afotre. 

2.  {Mdalhir(jy.)  A  wavy  pattern  .shown  in  ar- 
ticles forged  from  a  combinetl  iron  and  steel  blank. 
The  two  metals  are  mechanitially  associated,  and  the 
bar  is  then  twisted,  doubled,  w»'.ld«*d,  or  otherwise 
treated,  so  as  to  con  vol  v«'  the  fibers  of  the  res|)ective 
metals.  When  the  forging  and  gi-indiiii^  (and  temper- 
ing if  a  sword)  are  completeil,  th(^  article  is  dippt^d 
in  acidulated  water,  which  con-odes  the  steel  and 
does  not  affect  the  iron.  The  steel  waves  thus  ap- 
pear black,  and  the  iron  remains  white. 

The  dtniwsk  is  produced  by  the  une({ual  tendency 
to  oxidation  of  the  two  metals. 

It  must  not,  however,  be  supposed  that  mere 
ornamentation  is  the  pnncipal  obj(?ct  of  the  me- 
chanical combination  of  the  metals.  The  main  ob- 
ject is  quality  of  the  bhule  or  the  barrel,  as  the  case 
may  be,  an<l  the  figure  <ienionstrates  visibly  the  de- 
gree and  completeness  of  the  association  ;  not  inter- 
mixture, as  the  lines  of  demarcation  are  well  marked, 
though  the  lamina;  are  indissolubly  welded. 


If  the  .steel  be  drawn  lengthwise,  the  veins  of  the 
pattein  will  1m;  longitudinal ;  if  the  metal  be  ex- 
tended enually  in  different  directions,  the  veins  will 
be  cry.statline  ;  if  it  b<*  made  wavy  in  two  directions, 
there  will  be  various  shades  and  gradations,  as  in 
the  Oriental  damask.  The  orbicular  veins  or  any 
other  pattern  is  i>roduce<l  by  peculiar  turns  and 
manipulations,  and  depends  upon  the  skill  of  the 
workman. 

Dam'ask-car'pet.  Also  known  as  Britifth,  a 
damask  Venetian.  A  variety  of  carpet  resembling 
the  Kiddenninster  in  the  mode  of  weaving,  but  ex- 
I»08ing  the  warp  instead  of  the  iirft. 

Dam'ask-een.  The  name  is  derived  from 
Damascus,  where  the  art  is  held  to  have  originated. 

It  means  to  ornament  one  metal  by  another  by 
inlaying  or  incrustation,  as,  for  instance,  aswora- 
blade  of  steel,  by  figures  of  gold.  The  metal  to  be 
ornamented  is  c^rvtni  or  etched,  and  the  hollows  or 
lines  filled  in  with  the  gold  or  silver,  and  united  by 
hammeiing  or  by  solder.  It  was  practiced  as  early 
as  617  u.  c.  by  Glaucus  of  Chios.  The  analogous 
oiK'.ration  of  inlaying  bronze  and  stones  with  gold  or 
silver  was  practiced  at  remote  perioils  by  the 
Egyptians,  as  the  statues  and  scant bsei  witness. 
This  mode  of  decoration  of  metal  is  principally  ap- 
]di(Hl  to  the  ornamentation  of  swonls  and  other 
weapons,  and  has  three  forms  among  the  Persians, 
where  the  art  is  princijwilly  practiced. 

a.  The  design  is  drawn  by  a  brush,  engraved, 
wires  laid  in  so  as  to  project,  and  fasttmed  at  points 
by  golden  nails.  The  surface  of  the  gold  iniay  is 
then  engraved. 

b.  The  engraved  blade  is  filled  even  to  the  surface 
with  gold,  which  is  pressed  in  and  polished  by  a 
buniisher  of  nephiite. 

c.  The  design  consists  of  a  great  number  of  minute 
holes,  which  are  filled  with  gold-wire  burnished  in. 

Dam^ask-loom.  A  loom  for  weaving  figured 
fabrics.      See  Jacquahd. 

Dam'ask-ateel.  The  steel  of  Damascus  origi- 
nally ;  the  process  traveled  into  Khorossan  and  Per- 
sia, where  it  |>rosp(?red  long,  but  decayed  as  the  hordes 
swept  over  tlie  countiy.  It  is  a  laminated  metal  of 
pure  iron  and  steel,  of  peculiar  quality,  produced  by 
careful  heating,  labonous  forging,  doubling,  and 
twisting.     See  Damascus-ikon. 

Da-masse'.     {Fabric.)     A  Flan-        Fig.  169a 
ders  linen,  woven  with  flowers  and 
figunrs,  and  resembling  damask. 

Dam'aB-Bin.  {Fabric.)  A  silk 
<]aniask  containing  gold  or  silver 
fiowei-s  in  the  fabric. 

Damp'er.  I .  A  plate 
in  an  air-duct,  whether 
air  draft  or  flue,  for  the 
purpose  of  regulating 
the  energy  of  the  fire 
by  regulating  the  area 
of  the  passage  of  ingress 
or  egress,  as  the  case  may  be. 

Dampers  are  of  various  forms:  like 
butterfly- valves,  as  in  the  illustra- 
tion ;  hinged  fla]>s,  like  clack-valves; 
sliding  or  rotating  gnites,  like  reg- 
istei-s,  etc.  The  dampi'r  is  to  the 
air-])ipe  or  flue  what  the  valve  or 
faucet  is  to  the  duct  for  stt^ain  or 
liquids. 

The  register  or  damper-valve  for 
chimneys  is  an  old  English  inven- 
tion, and  is  referred  to  as  such  by 
Savot,  in  his  Iwok,  1624. 

The  Laconiaim,  or  stove  of  Laconia,  used  in  heat- 


Stove-  Pipe 
Damptr. 


DAMPER-REGULATOR.  b 

iiif!  tliu  Hit  of  till'  ii«iiitiuK-'>tiinini;iit  of  the  Roman 
bitlut,  wiui  hntlcd  l>v  tlic  lliimca  of  tbe  h^poaiimlitm 
brnrath  ibe  Hour.  YIik  lii-jit  iif  llii:  stovo  WM  n-gu- 
latml  by  Iiiiiuia  »r  li  liRLU'ti  sliulil  aiis|ii-ndiil  by  n 
cbiin  HU lU)  to  i'Ium;  futiii'ly  iir  inutiully  ibi-  i>|K>uiiig 
of  I'unimuiiii'iitiuii  Ivtwri'ii  tliv  atiivc  iiiiU  thi'  Inwi^- 
miiit  funiHii'.  In  tb«  llutbA  of  TiliiM  u  ^lolm  at- 
tachitl  til  II  i-Uiiiu  Hulvil  uH  a  b&ll-v&lve  in  tlie  Mtuic 

'libi:  <Uin[ivra  uf  t'lintocrs  um  either  in  th«  tloar  of 
the  tikh-j>it,  tu  ivKulatf  the  itiftretu  uT  air,  ur  in  tliu 
'--•--'  "      -"- '    !■  tlie 


\r7^^^^^ 


Hjion  the  strinit,  fruln  whence  it  is  liftc 
on  the  kry  is  dpiinfMrtl  1iy  the  [ilityr. 

The  iluiiiirr  biLs  nHHiinii'd  nin>ms  fonn»  :  the  sinfclt 
■vliva,  ID  wliidi  the  iluiu|>T-wiii!  a  tvbIs  uii  tliu  Ici^y  ; 


6  DAM-PLATE. 

heat  of  a  furnace  or  the  prewure  of  *t«aiD  in  n.kje  to 
vary  the  area  of  the  air-nupply  opetiioi;  'if  the  fur- 
niM»%  or  of  tli*i  flue  wbiuh  uirrirs  fruiii  the  fun..ue 
tlie  volatile  resulki  uf  vunibuntiun. 

In  the  [uniier  uaiie  the  it<-viiv  U  lb<-rinattatiiv 
nsually  inHisintinj;  uf  a  mil  or  cnniliiiiatiuii  vf  r'>i^ 
whii-h  leii^ithi-n  or  Kborl'u  ai  the  hrat  infTP&rm  or 
iliininbibi'H  aliuve  a  ilrltTlliinaIr  I'liiit  ;  the  Mid 
Viirialiun  in  lr'ii)(th  acting  incrhanii.-itlly  )>i'  tui:.ibJ< 
i'jiuui!utiutiH  tu  ojiuti  or  ulobc  a  dauiix-r  in  tfic  kah-iii: 
>bH>rurth.'llue. 

The  iljnijKT-regiilators  wbiuh  ai't  l>y  the  |>rt*iuf* 
uf  sti-aiii  unt  of  tbnv  or  uiuii!  kinila. 

II.  A  tulx'  it  iTiM-rtpd  in  the  tn|<  of  the  hn-lrr,  and 
its  oprn  mil  di^x^i'iids  bdow  the  Kitter-Ievrl,  The 
prr-Hsnr?  of  the  Hli'ain  ant'iurts  a  i.-ulunin  uf  vatcr  in 
this  tillie,  and  Ike  hj^ht  of  the  •-uluiiin  virim  iiiti 
the  preasiin;  of  Kleain.  A  float  in  the  tiilr  L>  mjf 
liortiil  ufuu  the  water ;  a  i.'h;iin  frurii  the  f.vil 
pui-iiea  over  one  ur  iiioi'e  jiulleys,  and  ii  •.anieil  tu  tbt 
'  .  ■  .   ■   suDiieiidiHl  io  i(.     Wbrii  the  ffw- 


ude- 


uftli 

the»lHi;kii.>s.iiifthe 
Are,  till'  i-olunm  of 
water  ili-Hi'enilx, 
brnrinu  the  float 
with  it.  The  lloat 
drawn     ii)Kin     the 


FiK.  lem. 


IH  ii'[  IHLL  til  (ouch  thi'  siriiifc,  till!  wiiinit  Ci'mteH.  | 

Damp'M'-^ei'u-Ia'tor.    A  device,  by  whiuh  the  ' 


auoiitit  of  hi'at  ia 

reituireii.  The  Iibmi  jI  is  fitted  on  the  boiler,  nj 
the  Nti-ani  tbraiifsh  Jt  actb  within  theeitiansihle  hol- 
low diskH  (.'  a  tu  nine  the  rwl  //,  wbieh  lilti  tit 
leviT  /.,  or,  when  the  prem-un!  ulai'ki^  by  the  cot 
la|iae  of  the  di»kN  to  let  the  lever  fall. 

c  An  I'lei'tru-niajcnetic  device  in  which  a  rolntdl 
of  nieniiry  in  lilte<l  hy  the  prenun;  of  atmn,  and 
when  above  or  Ivlow  its  noniial  or  detrnninite  Itnl 
i^loseH  a  circuit  and  btingn  into  action  an  armalsM 
which  ogieiiH  or  cliwes  the  funiai-edinr. 

Damp'iDg-^na-chlnv'.  1.  IPHiitiiig,)  A  ma- 
ubine  lor  liatnping  sbevts  of  lajier  {irevioua  to  priB^ 
ing.  A  certain  aniouTil  of  the  Jiaper  tnay  ha  thor- 
oughly wetted  and  built  up  bi'twern  dry  quirt*  iaia 
a  pile,  liy  thi'ir  own  weight  or  pRsaure  causing  a 
fijiihI  ili.itri  tuition  ;  or  a  ijuirt  may  be  quickly  pasH^ 
iiniler  wati'r  and  out  attain  and  then  huilt  up  witk 
othem  into  a  pile  ;  or  a  iiiarpT  may  be  usnl,  as  in 
the  wrfei'ting  prriws  which  jirint  from  arolt,  rtich 
H'liihi  a  line  njitHV  unnn  the  jHper  a*  it  is  rolled  J 
from  one  roil  and  rolled  on  to  another. 

2.  A  macbiiie  in  which  atarrhed  goodi  an  M^ 
tened  previous  to  running  them  ihroiu^  the  calfV- 
[lering-machine,  to  give  theiu  a  finiihed  and  luttloM 

Dam-plata.  A  plate  in  front  of  the  dam-diM 
which  fonna  the  bottom  of  the  hauth  in  a  UaitJM- 
nace.     See  BLAaT-FVKKACB. 


DASH-WHEEL. 


Dmmpint-MdMiie. 


i  mm-a\ 


e  BpincUe 


Crojection 
DC. 

Dam-^tone,  The  stone  at  the  bottooj  of  the 
MtartA  of  a  blBHt-runiHoe.     Spt-  Bi.abt-fuknace. 

Dan.  iHiniag.)  A  truck  orsledusediiicoal-mineB. 

Da'iu-ide.  A  vatur- whorl  haviiig  n  vvrtiual 
Bxii  and  inaur  and  outei-  dium<i  lietweeu  uliioh  radi- 
al BoKti  &re  attached.  T>ip  water  acts  bingentiall; 
upon  the  Bpi rail v  arranged  radial  floats,  passes  down 
between  the  saiil  inner  ntid  outir  cases,  and  is  dis- 
eluuved  at  the  bottom.  Tlie  wnttr  daahea  upon  tliu 
wImbI  from  a  chiite,  and,  the  floata  lieing  spiral,  the 
vheel  may  be  said  to  net  by  percussion  and  recoil. 
A  tui-iDKal. 

Dan'dj.  1.  (IfautUal.)  A  sloop  or  cutter  with 
a  jigger-mast  aball.  on  whii'h  a  ioii!z<'n  lug.sail  is  set. 

S.  (Paper-making.)  A  perforated  roller  employed 
tu  press  out  the  Burnlua  water  and  >el  th«  paper. 
Patented  in  England  l<y  Wilks,  in  IS30.  A  mrtial 
Tacuum  in  obtained  in  that  {mrt  of  the  roller  on 
wbinh  the  paper  rests. 

Dan'djr-broalL  A  hard,  wbalebonc-bristle brush. 

Dan'dy-horaa.    A  vclncipedi-. 

Daa'dir-^ig  Catter.  A  iiecnliurly  rigged  sloop. 
See  Danhv. 

Dan'dy-roll'er.     {Piiper.)     A   sieve-roller  be- 


which 


It  I 


nay  bit  made  the 
iltff  the  ])aper.     The  paper  passra  thence  to  the  first 
pair  of  prKssing-rntEvn.      A  dandii. 

Danlella  BaVter-r.  Th<'  douhle-fluiil  batter}' 
inventeii  by  John  Frederick  Danic-U,  F.  R.  S.,  who 
Rceivrd  the  Cij|iley  medal  from  the  Royal  Society  in 
1837  for  this  invention  ;  he  died  in  1845. 

A  jar  of  glass  or  earthen  ware,  in  which  fits  n.  plHtc 
(rf  capper  bent  into  cylindrical  form.  Within  the 
copper  is  a  pornus  cup  containing  the  zinc.  The 
liqnida  lued  are  a  saturated  xulution  of  sulphate  of 
copper  in  the  ouf  r  cell,  and  of  sulphuric  ncirl  in 
the  inner  cell  or  porous  cup. 

To  the  copper  a  perforated  shelf  or  jacket  ia  often 
attached  for  holding  cryslaU  of  sulphale  of  fopper, 
■o  that  the  solution  mny  l>e  kept  at  the  point  of 
•atnntion.    See  Galvakic  BAireitv. 


Diia,  and  the  suspension -loop  it  ^ 

the  beam  till  equilibrium  la  attained.  The 
weight  of  the  goods  is  thus  to  the  weight  of 
the  bob  reci])rocBlly  as  their  respective  distance 
from  the  loop,     (ijee  Fig.  530.) 

Dar'bjr.  {PJuslerituj.)  A  Hoat-tool  used  by 
jilaslerera  in  working  on  ceilings  eapedallT.  ft 
a  3^  feet  long  and  7  inches  wide,  with  two 
handles  on  the  back  by  which  it  is  manipulated. 
Daik-box.  A  closed  chamber  in  which  an 
electric  light  ia  placed  in  order  that  experiments 
may  be  deprived  of  all  light  eicept  the  beami 
issuing  at  the  lens.     See  Klectiho  Light. 

Dark-glaBB'«a.     Shades  Atted  to  optical  re- 
flecting-in  htmments  to  interoent  the  gun's  rayi. 
Dark-lan'tera.   A  lantern  having  a  circDlar 
shade  which  may  be  iiseil  to  close  the  apertiim 
and  hide  the  light.     (See  Fig.  972.) 

"  Hy  father  and  I  with  a  dark  lanthom,  it  ha< 
ing  now  night-"  —  VKVVa'a  IXary,  1087. 

Dark-aUde.     (Phntrigraplii/.)     The    holdtt 
for  the  sensitized  plate.     S^  Plate- houieb- 

Daik-irall   Acell  elevated  beneath  a  trans- 
parent object  in  a  microscojie,  to  form  an  opaque 
background  when  the  said  object  is  to  be  viewed 
as  illuminst<-d  by  light  from  above. 
Damlng-laat.    A  potato,  an  egg,  an  apple,  or 
a  small  gourd,  to  stretch  a  portion  of  a  stocking  while 
being  darned. 

Daiii'iii|^eo'dl&  One  of  large  size  for  carry- 
ing a  woolen  yam  in  stopping  holes  in  knitted  or 
woven  fabrics. 

Dart  A  missile  spear  or  javelin  much  in  use 
among  the  ancients,  and  yet  seen  among  many  of  the 
more  harlnrous  nations.  I'he  CalTreii  of  South  Africa 
and  the  aboriginal  inhabitants  of  Australia  an  very 
expert  in  the  use  of  the  aasa/ai.  The  darts  in  Ose 
among  the  ancients  were  of  two  kinds,  namely,  spear- 
headed <that  is,  without  barlis),  or  bearded.  The 
former  were  often  attached  to  a  long  cord,  enabling 
the  thrower  to  recover  his  weapon  after  having 
thrown  it.  Dart-heada  are  usually  made  of  iron, 
but  among  savage  nations  flints,  sea-Bhelh^  fish- 
bones, and  otlier  hard  substances,  have  been  em- 
ployed ;  and  among  some  of  the  aboriginal  inhabi- 
tants of  Africa  and  America  the  dart  was  merely  a 
sharp- pointed  stick,  the  end  of  which  was  carbon- 
ized Dy  fire.  Tlie  weapon  is  always  very  simple  in 
its  construction,  and  is  usually  from  3  to  G  feet  long. 
Daab.  1.  iPriittini/.)  A  short  line  ( — )  occur- 
ring in  a  sentence  to  mark  a  signiBcant  paoae  of 
more  moment  than  that  indicated  by  a  comma. 

Also  ujsrd  to  indicate  a  consecutive  series,  as, 
John  jtiv.  1-8.     Also  used  as  a  "ditto  "  mark. 

The  ein.rfosAis  the  length  of  the  "em"  of  in  font ; 
the  ta-dash  one  half  the  former.  The  doublt-dath 
has  the  length  of  two  em's. 

2.   (Firftiife.)     Formerly  tplath-boaTd,     A   board 
or  fender  en-ctixl  on  the  fore|)art  of  the  bed,  and 
standing  in  front  of  the  driver.     A  da-th-board. 
Daah-board.     1.  Tlie  float  of  a  iiaddle-wheeL 
2.  The  s]>lHsh-board  of  a  vehicle. 
Dasb-pot     A  contrivance  for  eosinc  the  fall  of 
a  weight.      The  falling-roil  is  connected  to  the  pis- 
ton, and  the  latter  plunges  into  the  water  contained 
in  Ihc  cylinder.     See  Cut-off  (Fig.  1571). 

Daah-mle.  (/Vin/fn.?.)  A  nile  between  article* 
across  a  column  or  page,  and  shorter  than  the  width- 
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and  iinse  calico  in  the  piece,  by  alternately  dij)i>ing 
it  in  the  water  and  then  dashing  it  frum  Hide  to  side 
of  the  compartments  as  the  wheel  rotates. 

Da-sym'e-ter.  An  instrument  tor  weighing  gases. 
It  consists  of  a  thin  glass  globe,  which  is  weighe<l  in 
the  gas  and  then  in  an  atmosphere  of  known  density. 

Da'tum-line.  {Emjiin'crinij.)  The  horizontal 
line  of  a  section  from  which  all  bights  and  depths 
are  calcnhitetl. 

Daub'ing.  1.  (Cfurriiinjj.)  Or  dubbing.  A  mix- 
ture of  hsh-oil  and  talK:)W  wlii(;h  is  worked  into 
leather  after  the  latt<;r  has  been  shaved  by  the  knife 
at  the  (urrier's  beam. 

2.  (Pldsfcrim/.)  a.  A  rough  coat  of  mortar 
thrown  u\Hin  a  wall,  and  sup]H)s<^d  to  give  it  the 
apiM*anince  of  stone.     Rotufh-cnHt. 

h.  The  chinki)uj  or  closincj  of  the  apertures  be- 
tween the  logs  of  a  cabin.  The  daubing  is  usually 
mud.  The  chimneys,  made  of  sticks,  are  also 
daubed  inside  and  out. 

Dav'it.  [Xiiittira/.)  a.  A  l)eam  projecting  from 
a  ship's  l)ow,  for  the  attaeiiment  of  the  tackle 
wherehy  the  anchor-fluke  is  lifted  without  dragging 
against  the  si«le  of  the  vessel.  The  o[>eration  is 
termed  _A".v/*//<//  the  anchor. 

b.  One  of  a  nair  of  cranes  on  the  gunwale  of  a 
ship,  from  which  are  sus|)ended  the  quarter  or  other 


Fig.  1695. 


Ship's  Davit. 

boatjt.  The  lK>at-tackles  are  attached  to  rings  in  the 
bow  and  stern  of  the  l)oat  res[>ectively,  and  the  fall 
is  bflayed  on  ileck.  When  the  boat  is  lowei-ed  the 
hooks  of  th«'  fall-blocks  an-  cast  olf  simultaneou.sly, 
or  great  danger  results,  when 
the  ship  is  under  way.      See 

BuAr-Lt)\VKKIN(;  Ari'AKAiU.S, 

p.  :n4. 
Dav'it -faU    Hook.      A 

hook  hitviiig  a  means  for  in- 
.stant  uiicUiti'hing  or  release, 
and    Used    at    the    end    of  a  • 
davit-fall  toengage  a  ring-]x)lt 

Fig.  159G. 


r  '>4 


-a 


Dnf-ir-FnH  Htwk. 


Fall.  Rock  Hook. 


at  the  stem  or  .st<*m  of  a  boat.    Si-e  Boat-I>i:t.\(  h  i  ma 
ArrAKATi's ;  Davit. 

In  Fig.  1596,  the  hooked  rnd.s  arr  kept  ti»pf  i)i*-r 
by  the  .sus|H'nding-cliain,  and  are  ojieneii  by  tlu-ir 
weighted  anns  as  the  boat  touches  tlie  water. 

In  Fig.  151^7,  the  hook  is  capsizifd  by  a  l»v#-r  anl 
a  conl. 

Da'vy-lamp.  {.yfining.)  The  Rafety-lamp  of 
Sir  Humi>hry  Davy,  in  whieh  a  win-g:iun-  en- 
velope covers  the  flame-chamU'r  and  jiievi-ntj*  the 
pa.ssjige  of  Home  outward  to  the  exjilu^ive  atni<j«i- 
phere  of  the  mine,  while  it  allows  cin.nlation  of  air. 
See  SafKTY-LAMP. 

Day.  The  light  of  a  i^indow  in  a  bay  ;  the  dis- 
tance Ivtwi'cn  niullions. 

Day-lev'el.  (Mimng.)  An  adit,  or  muqk.  A 
diift  whose  outer  end  is  at  the  natural  surfacf-,  ojirn 
to  the  day. 

D-blbck.  (Nautiatl.)  A  block  bolt«l  to  th^ 
ship's  si<le  in  the  channels,  to  reeve  the  lift*  through. 

Dead.  1.  Lustcrhss  ;  as  of  some  kin<ls  of  unjHtl. 
ished  or  unburnisluHl  metallic  8urfn4*eK.  J/#i//.  A1.m> 
of  color  without  brilliancy,  as  dritd  «olor.    Jfexf^mj^r. 

2.  FaLsr.  ;  an  of  hnitation  doors  and  windows,  jiut 
in  as  architectural  devices  to  Italanee  i«rts. 

3.  Motionlejis;  as  the  daid  siiindle  of  a  htll^ 
which  does  not  rotate.  A  dcad-hnrV.  Ikad-fttU/r 
of  a  crank. 

4.  OjHtque;  as  a  dcad-Mghi  or  shutter  over  a  rabin 
window. 

5  Solid^  m'thoiU  light  or  opening  ;  as  a  drnd'tr,iJl^ 
a  tUad'plate,  or  unpiforateil  portiou  of  a  furna>f. 
grate  ;  the  drad-wofid  of  a  ship. 

6.  Usfless;  as  tlcud  steam,  that  in,  exhaustnj. 
Dead-head,  a  feeding-head  or  sullfige-jnece.  J/ra-i- 
weight.  JJeads  in  mining,  the  useless  snlie«taucrs 
which  enclose  the  ore. 

7.  Soundless ;  as  a  dead-floor,  which  absorlis  the 
sound. 

8.  Flat ;  as  a  dead-smooth  file  ;  having  the  It^st 
possible  hight  of  teeth.      Ikad-leitl. 

Dead-^an'gle.  {Fortificatimi.)  Tlie  space  in  frunt 
of  a  pampet  which  is  out  of  view  of  the  s^ddien*  in 
the  work,  and  which  they  cannot  fire  uiwn. 

Dead-azle.  An  axle  which  runs,  but  ih^es  not 
connnunicate  motion,  as  di-stinguished  from  a  dnr- 
ing-\\\\i\  whieh  is  a  //rr-Hxle. 

Dead-beat  Es-cape'ment.  This,  which  i*  slm 
known  as  the  e.'fcnjH-nieut  of  rrjuuie,  was  invented  by 
r.niham  about  17(»0,  and  was  intende<l  to  isolate  the 
going  works  mort»  comjdetely  from  the  {lendaluni. 
The  M'conds-hand  in  the  dead-heat  stands  still  after 
each  drop,  whereas  in  the  reeoU-escaprmnU  there  it 
a  btick-lnsh  to  the  train. 

The  working  surfaces  of  the 
pallets  of  the  anchor  in  this 
escajx'ment  are  curved  con- 
centrically with  the  axis  of 
os<illation  of  the  anchor. 
When  a  [Killet  escajM»8  fwm 
one  tfM)th  and  allows  a  partial 
rotation  of  the  .wa;v-wl»»el,  a 
tooth  on  the  op|M>site  side  is 
arrested  by  tin'  other  |villet, 
but  without  giving  any  Inck- 
lash  to  the  wheel,  which  would 
caus»«  a  recoil  to  the  train  of 
gearing. 

The    ti'rm   dead-fteaj   is  to 
contradistinguish  it  from  the 
n<v»i/-escajx'ment  (se«>  Fig.  193),  in  which  the  voric* 
ing  faces  are  luirved  eccentrically  in  relation  iotbcir 
axis  of  oscillation  so  as  to  offer  a  slij^lit  impediment 
to   the   motion   of    the   wheel.      This  ii       *' '^ 
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a  slight  recoil  of  the  scape-wheel,  which  is 
communicated  to  the  trtiin.  The  pallets  in  the  re- 
eoi^escapement  are  both  check  and  impulsef  but  in 
the  dtaa-beat  one  is  simply  check  and  the  other  gives 
A  alight  impulse  at  the  moment  of  escaping.  The 
impulse  given  to  the  pallet  is  communicated  to  the 
pendulum,  to  overcome  the  friction  on  the  ])endulum 
Deariuff  and  the  resistance  of  the  air,  and  thereby 
keep  the  beats  of  the  pendulum  isochronous.  The 
cylinder  or  horizontal  escai>ement  is  a  dead-heat  es- 
capement for  watches,  and  was  also  invented  by 
Graham. 

Dead-cen'ter.  One  of  the  two  points  in  the 
orbit  of  a  crank  in  which  it  is  in  line  with  the  con- 
necting-rod.    The  dead-point. 

Doad-ooror-ing.  {Painting, )  A  first  layer  of< 
oolor  forming  a  basis  for  that  which  succeeds  it.  It 
is  called  dead  because  it  has  no  gloss,  and  is  to  be 
hidden  by  the  finishing  coats.     JJestemper. 

Dead-door.  {Shipbuilding. )  One  fitted  in  ex- 
terior rabbets,  to  protect  a  cabin  window  or  cover 
an  opening  when  the  lights  are  carried  away. 

X>ead'en-ing.  1.  {Oarpeninj.)  Packing  in  a 
floor,  ceiling,  or  wall,  to  prevent  conduction  of 
sound.  Such  provision  constitutes  it  a  dead-floor^ 
or  dead-ioalL     Pugging. 

2.  (Gilding.)  A  thin  coat  of  glue,  sli^htlv  wanned, 
smeared  over  a  surface  that  is  gildexi  in  destemper, 
and  is  not  to  be  bumisheil. 

8.  Roughening  a  surface  to  diminish  the  flitter. 
Dead-eye.  {Nautical.)  a.  A  block  without  a 
sheave,  probably  .so  named  from  a  grotesque 
Vlf.  Ifi09.  resemblance  to  a  d(*ath's-head  or  skull. 
Such  are  thase  flat,  round  blocks  fixed  in 
the  channels,  and  having  eyes  for  the  lanyards 
by  which  the  shrouds  are  set  up.  The  cir- 
cumferential groove  for  the  shroud  is  called 
the  .Kore.  The  dead-eye  is  also  known  as  a 
ram-hlock. 

b.  The  crow-feet  ilnad-e.ycs  are  cylinders 
with  a  number  of  holes  for  the  lines  com- 
posing the  crow's-foot.    A  euphroe  or  uvrow. 

c.  The  eye-bolt  or  staple  on  the  gunwale 
of  a  canal-lwat  to  which  the  towing-line  is 
bent.  The  line  is  retained  by  a  key  of  woo<l, 
which  passi'S  through  the  eye  and  is  cast 
loose  by  pulling  out  or  breaking  the  key. 

Dead-falL  {i)fachiner}f.)  1.  A  dump- 
ing-platform ut  the  muuth  of  a  mine. 

2.  A  trap  in  which  a  falling  gate,  board, 
or  log  drops  u])on  the  game  and  kills  it. 
Used  especially  for  vermin. 

Dead-file.     One  whose,  cuts  are  so  fine 
and  close  that  its  ojx^rations  arc  practically 
Eye.    noiseless.      See  Dkad-smootii  Filk. 

Dead-flat.     The  midship  ben«l  or  frame 
having  the  greatest  breadth. 

Dead-flue.  One  which  is  bricked  up  at  bottom 
and  di.scontinued. 

Dead-gold.  The  unburn is]ie«l  surface  of  gold  or 
gold-leaf,  from  the  electro  Imth  or  the  hands  of  the 
gilder.  Parts  of  objects  are  frecjuently  left  unbur- 
nishcd  as  a  foil  to  the  l)rilliant  and  lustrous  burnished 
portions.     (Jildei*s  call  it  mrttt.     See  Gildino. 

Dead-ground.  (J/j*?n'm/.)  A  body  of  non- 
metalliferous  rock  dividing  a  vein,  which  passes  on 
each  siiie  of  it.  The  vein  is  said  to  take  horse,  in 
allusion  to  its  straddling  the  intervening  rock. 

Dead-head.  1.  {Ordnayux.)  An  extra  length 
of  metal  cast  on  the  muzzle  end  of  a  gun  in  order  to 
contain  the  dross  and  i)orous  metal  which  floats  on 
the  sounder  metal  beneath.  When  cooled  and  solid 
the  dead-head  is  cut  off. 

2.  {Fou/nding.)  That  piece  on  a  casting  which  fills 


the  ingate  at  which  the  metal  entered  tlie  mold.     A 
feeding-head  or  sullage-piece. 

3.  {Lathe.)  The  tail-stock  of  a  lathe  containing  the 
dead-spind/e  and  back-center;  in  contradistinction 
to  the  live-head  or  head-stock  at  the  other  end  of  the 
sheers,  which  contains  the  live- spindle. 

4.  {Nautical. )  A  block  of  wood  used  as  an  anchor- 
buoy. 

Dead'ing.  (Steam-engine.)  The  clothing  or 
jacket  around  a  steam  boiler  or  cylinder  to  prevent 
radiation  of  heat.      Cleading  ;  lagging. 

Dead-latch.  A  kind  of  latch  whose  bolt  may 
be  so  loi*ked  ))y  a  detent  that  it  cannot  be  openea 
from  the  inside  by  the  handle  or  from  the  outside  by 
the  latch-key.  The  detent  is  usually  capable  of 
locking  the  bolt  in  or  out,  so  that  the  device  forms 
a  latch,  a  dead-lock,  or  is  made  inoperative,  as  de- 
sired. 

Dead-let'ter.  (Printing.)  Type  which  has  been 
used  for  printing,  and  is  ready  for  distribution. 
Dead  matter. 

Dead-light.  (Nautical.)  A  shutter  placed  over 
a  cabin  window  in  stormy  weather,  to  defend  the 
glass  Against  the  blows  of  the  waves. 

Dead-lock.  (Locksmithing.)  A  lock  operated 
on  one  side  by  a  handle  and  on  the  other  side  by  a 
key. 

Dead  MefaL  Metal,  such  as  gold  or  silver,  lefk 
with  dead  or  lusterless,  that  is,  unbumished  or 
unpolished,  surface.     Matt. 

Dead-plate.  (Furnace.)  An  ungrated  portion 
of  a  furnace  floor,  on  which  coal  is  coked  previously 
to  pushing  into. the  fire  al>ove  the  grates.  It  was 
introduced  by  Watt  in  his  patent  of  1785. 

Dead-point.  •  One  of  the  points  at  which  the 
crank  assumes  a  position  in  line  with  the  pitman  or 
the  rod  which  in)i>els  it.  In  steam-engmes  with 
vertical  cylintiers,  the  dead-points  are  the  highest 
and  lowest  ]>08itions  of  the  crank.     A  dead-center. 

Dead-ris'ing.  The  ix>rtiou  of  the  ship's  bottom 
fomn;d  by  the  floor  timters. 

Deads.  (Mining.)  Non-metalliferous  rock  ex- 
cavated around  a  vein  or  in  forming  drifts,  levels, 
shafts,  cross-courses,  etc.  Many  veins  are  too  nar- 
row for  working,  and  the  walls  have  then  to  be  cut 
into  to  affoitl  space.  Such  work,  as  yielding  nothing, 
is  called  daid-work  or  tut-v:ork,  and  the  pix)ceeds  are 
dcad'i  or  attle,  to  Ixj  got  rid  of  as  economically  as 
]>os.sible,  by  sending  up  to  the  surface,  or  filling  up 
tlie  (jminies  an<l  goafs  of  old  workings. 

Dead-eheave.  (Nautical.)  A  scored  channel 
for  the  run  of  a  rojMj  ;  destitute  of  a  sheave. 

Dead-ehore.  A  timber  strut  worked  up  in  brick- 
work to  support  a  superincumlwnt  mass,  till  the 
brick-work  whieh  is  to  carr>'  it  has  set  or  become 
hard. 

Dead-emooth  File.  A  file  whose  teeth  are  of 
the  finest  and  closest  quality.  The  grades  are  ss 
follows  :  — 


Kough. 

Second-cut. 

Mitldle-cut. 

Smooth. 

Bastard. 

Dead-smooth 

The  nnml)er  of  the  teeth  to  the  inch  of  a  dead- 
smooth  file  varies  with  its  length  in  inches. 

Inches    .4  6  8  12         16         20 

Cut^       .     216        144         112        88         76        64 

The  angle  of  the  chisel  in  cutting  is  about  4*  from 
the  }»ery)en<li(!ular. 

Dead-spin'dle.  (Lathe.)  The  non -rotating  spin- 
dle in  th<'  /(lif-s/ock  or  dead-head  of  a  lathe. 

DeadHSiteam.  Steam  destitute  of  enemy,  in- 
active from  want  of  heat,  from  having  attained  its 
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ultimate  expansion,  oi  from  being  >o  pUceJ  u  to 
hare  no  utTective  value  in  any  giTea  cose. 
Daiid  ■troka  Hain'mar.  A  jiower-haminer 
vrhidi  (leliven  its 
blow  without 
being  aOectcil  by 
tha  recoil  of  the 
■haft    oil    which 


the  r 


stock  r1. 
The  frame  A  boa 
a  craalc- wheel  C 
connected  by  • 
ro<l  i>  to  the 
spring  E,  from 
which    the  ham- 

The  latter  mores 
iu  gniiles  F. 

D«ad-w*ll. 
A  wall  unrelieved 
by  windows  or 
oilier  open  inns. 

Doad-w^cht 
The  weight  of  the 
vehicle  of  anr 
\  kind ;  that  which 
must  be  tnuii- 
ported  in  addition 
to  the  load.     The 

wnght  in  nilway  traffic  may  be  Judged  from  the 
tallowing  estiniute :  — 


Weight  of  locomotive  and  tender 
One  bagga^-'cor     .  .  .  . 

Three  6S-seat  iHutKnger-uara 
One  aleeping-uar    .         .         .         . 


.  104,000 
25,0IKI 

.  81,000 
40,000 


These  cars,  if  fiU«d,  will  carry  about  194  puaacn- 

Srs,  which  will  give   1,D04  jwundi  uf  deail-weighl 

Dead-^relL  A  wfll  dug  lliraugh  a  stratum  iin- 
perviiJU*  to  wiiti-r  iiinl  penetrating  a  poroug  atnita  ; 
used  to  allow  surface -water  to  (hiss  away,  or  to  carry 
ofT  by  iririltratioii  ri-fuse  watrr  of  factories,  dyr- 
houiH«.  etc.     An  «i.wrfti«fl-wi-l[.      See  Drain-wel[. 

Deeid-wood.  lHhipiitiiilin^.)  The  xolid  luaaii 
of  huitt-up  tiiiilHTS  at  the  narrow  )iortioiis  of  thi' 
extrcmilit»  of  a  ship's  frame,  fore  and  alt.  above  the 
keel,  anil  continued  as  hj^^  lu  the  culting-dovii- 
line.  In  iar\\e  vtiasid'i  the  de'iil-irnml  it  in  unasu.il 
qnautitv,  to  give  solidity  tn  u^itrueture  liable  toi-on- 
tact  with  ii-.'-tliu-H  and  drift*. 

Dead~ivorkB.  The  parts  of  a  vi-wft  atwe  the 
Ud  watiT.line. 

DeaL  A  phuk  12  (<->-t  long,  11  incln's  ui<l.-,  and 
2}  inclK'a  thick.  Dentn  an'  h;>»'<-.I  of  oth^r  sizi-K.  but 
are  reducer)  to  that  cnbiu  diinenbinn  in  coinpulin;; 
them. 

I'racticB  mnv  differ  in  differpnt  rountrip".  The 
ahov  U  the  Oil.-iwa  nib>.  In  Knglanii.  Inniber  not 
exc,.,.diiiK  3  incii.^  in  Ihinkness  and  9  inches  wide. 

Deal-frame.  A  gimij-iam  for  slitting  deals  or 
balks  of  |.ii.i-tinil"T. 

The  illii>tralion  shows  the  KngliA  form  of  the 
machine,  which  has  two  separate  saw-cates  a  i; 
worked  frotn  diiimi'trically  oppo^itt 
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y  a  lever  which  ti 
n  the  dixk. 


ralnriariMv. 
dMMd«nit«» 


Dean.    (Mining.)    TbeeiMl  orabrria 
Dear'bonL    A  lif^t  four-wbedsd  f 

riafie  "f  moderate  p    '      ' 

De-bace>.  (Pahrie.'i  A  dmHDode  Hka  dp* 
having  a  cotton  warp  and  a  weolM  VOkm  «Mb 
io  dved  in  the  won!  and  misrd  Id  tha  tfcw^ 

De-blal'.    (^ortfAmfwa.)    Tka 
a-hirli  fomn  the  rmiA/ni  or    ' 

De-bran'oiug-ma-dili 
cess  for  deeorticatinic  gtaia.     It  ft 
steaming  and  nibbing,  hjT  •  pvdal 


tu*!IISSr«|r 
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sta  of  two  highly  polUhed  lilTerad  pl«t<^  set 
igl«  <^  TO*  oitb  VRcli  other.     When  phuxd  be- 

pictnn  or  design,  an  auembU^  of  tlower 
or  othar  unall  colored  objects,  Ijenutiful  <le- 
ro  funned  by  tlieir  reHeutcil  iiusges.  The  in- 
□t  i>  held  stationKTy  while  these  art  copied, 

•uocMUvely  moving  it  over  the  object,  dif- 
nmbinations  of  figures  are  ahowD,  which  tnay 
ad  to  the  (int.  It  is  particularly  intended 
use  of  draftsnipn  who  an  rei]uireii  to  design 
ntsl  p«ttenis  for  fabrics. 
'■•olwrd'oa.      An    oncieat    [orm    of   harp 

ten  atriugx. 

Mua-ta'tlon.    The  ]iouring  of  a  clear  lirjaid 
le  aediroi-nt.    In  starch -ninking  and  operations 
Hilar  scale  it  is  perfornieit  by  iiiphonB. 
wrlxm-ls'lnK-fur'naco.      A     furnace 
iDparHuous  carboi 


Ls  burned  o 


to  make  tbe  metal  luulleahle. 
I1JO2  shows  a  decarhoniztug  anil  desulpliiirij- 
nace  in  which  the  air  from  the  hiast-whecl  is 
tad  by  chamber  A  and  tuyeres  B  to  the  fuel- 
ir,  wnence  the  fiame  proceeds  to  the  donie  N, 


itf-iem. 


■M  Upon  the  pig-iron  F,  which  is  piled  upon 
kfth  B.  As  the  iron  melts  it  nins  through 
roat  O,  and  falls  down  the  shaft  K,  uiion  the 
ID  H,  where  it  reboun<ls  in  tine  particles,  and 
sed  to  the  air  from  the  blast-pii*  L  and  its 
1,  collecting  in  the  hearth  /.  A  is  the  char- 
lie  ;  M,  damper  :  J,  exit-flue. 
k.  (Shipbuilding.)  A  floor  in  a  ship  above 
,tom  of  the  hold.  Bouts  have  no  [lernianent 
but  aire  sometimes  temporarily  covered  with 
nUr-dtek. 

deck  issaidtohave  been  a  Thasian  invention  ; 
I  a  protection  to  the  rowers  beneath.     In  Its 
y  form  it  was  a  scaffold,  one  at  the  prow  and 
r  at  tb»Bteni,  for  tbe  combatants. 
(■  may  ran  from  stem  to  stern,  or  be  but  par- 


1  DECK-LIOHT. 

tiol.  Some  liahing-craft  have  a  partial  deck  forming 
a  cuddy. 

Vessels  are  classed,  for  some  puri>osra,  by  the  num- 
ber of  their  decks  ;  as,  tingU-decked,  lufo-deckcd, 
thrte-iltcted. 

In  three'dccked  ships  the  decks  above  the  water- 
line  are  known  as  the  ui^kt  or  ^nr,  nutt'u,  middU, 
gua  or  Ioukt  deck.  In  two-decked  ahips,  the  upper 
or  s)iaT,  main,  and  guii  deok. 

In  frigates  and  merchaut-vesBela,  the  upper  and 
mutn  decks. 

The  deck  next  below  the  water-line  ii  the  arloa- 
Jeck  in  two  or  three  deckers,  but  ia  known  as  ttw 
lower  deck  in  vessels  of  tbe  lowergrades.  The  after- 
port  of  the  orloji-dtrk  is  the  coek-pU. 

A  passage  round  the  oWnp-deck,  to  get  at  the  ship*s 
side  for  reiNiirs  during  action,  is  called  the  vn«.g- 
paaaage.  On  this  deck  are  the  cabins  and  berths  of 
officers  and  men. 

A  complete  deck  Over  the  main-deek  ia  the  spar 
or  fttish  deck. 

The/or^oM/Zfiatheforemostpatt,  and  tbe  Mtorter- 
deck  the  aftermost  part,  of  the  <par-deck  ;  the  waiil 
is  the  space  aniidshipa. 

A  small  deck  at  tbe  after  end  is  tbe  poop  or  round- 
henae,  and  nsually  entends  to  the  mizzen.  Above  it 
is  the  poop-deek. 

A  similar  deck  at  the  forward  end  is  called  the 
lopgatlani-fimeaMle, 

A  trenavetse  deck  extending  ai^ross  the  middle  of 
tbe  vessel  is  called  a  Aumcant-deck ,  frriAjK-deck,  or 
bridge.  It  is  common  in  steam -vessels,  covering 
the  space  betwevn  the  paddle-boxes. 

Detached  buildings  on  a  deck  are  dedc-hcuaei. 

The  openings  in  a  deck  are  laddtr-v)tiii$  or  hateh- 
vxci/a.       Twttn-dtfk»  in  the  apace  lielow  the  spir-fleot. 

The  former  is  by  a  hood  or  covering  called  a  ennt- 
fnnuni.      The  coverings  of  u  kalehway  are  haUlia. 

Tbe  raised  ledgfs  around  the  hatchway  are  caom- 
ing^  in  the  fore  and  aft  direction  ;  htad-udgtM  in  the 
parts  sthwart»bi|ifl. 

(''lasses  inserted  in  holes  made  in  a  deck  are 
calleii  drrk-Utihin,  and  serve  to  light  cabins  below, 

D0Ok-bridg«.  1.  One  in  which  the  track  00- 
cupies  the  upper  stringer,  as  dittinguishcd  from  one 
in  which  the  track,  whether  fur  cars  or  carriage*, 
rests  on  the  lower  stringer  and   forms  a  ihrough 

2.  A  platform  connecting  the  paddle-boxes  of  a 
Bide-whwl  steamer,  or  above  and  across  the  deck 
amiilsbips  of  a  propeller. 

Deck'eL  (PapeT'Viaking.)  A  curb,  which  by 
confining  the  pulp  determines  the  width  of  the  sheet 
or  roll  of  pa[>er.  In  hand-machines  it  is  a  looaa 
rectangular  frame  of  wood. 

In  machine  work  it  ia  continuous;  unially  of 
linen  and  eaoutchouc  along  the  two  margins  of  the 
apron.  The  uncut  edge  of  paper  is  known  as  the 
drekfi  edge. 

Deck-^Md  Pomp-  (NaaHinJ.)  A  hand-pump 
used  for  waHhing  decks,  feeling  the  boiler,  etc. 

Deck-hook.      {Shipbuilding,  i     A   thwartdiip- 
arlyhorijr--"'™- 

^ d 

if  the  deck.     See  Stem. 

Deck-light  A  bull's-eye  or  thick  glass  window 
li't  into  an  upper  deck  to  light  a  cahin  or  staterooai. 
^iV/f-lights  arc  made  in  a  similar  manlier,  and  light 
the  staterooms  through  windows  to  the  side  of  the 
vesnel. 

A  has  a  buU's-eye  g  and  a  screw-ring  which  {a 
forced  into  an  elastic  packing  in  tbe  face  of  the  gla«i, 
whose  frame  is  rotated  by  rack  /  as  it  moves  to  and 
from  the  opening. 


DtdtmaiaUtLitkU. 
S,  a  light  e  is  held  in  a  rimioe  b,  which  it  McnT«d 


i>  h^B  a.  frune  5  hinged  to  fnune  A,  aad  Mcnnsd 
by  ■  w:re*. 

In  E  the  lixht  Trame  a  i>  Mcured  tabhj  hingci 
and  a  iwinging  ami  c. 

Pia  Becurecl  ill  a  itomewhat  limilu'  tnannrr. 

D^ok-nklL  A  diamoad-ahaped  apike  Tor  nailing 
down  th'^rlci^k-plaiiks. 

Deok-plate.  (Steam-f.ngine.)  A  plate  around 
the  chiiiiTU'y  nl  a  mariiip-fingine  fumacf,  to  keep 
the  tam<--  from  enritaet  with  the  wood  of  the  deck. 

D«ok-atap'pQr.  A  rahU- stopper  on  dpck,  to 
aeciire  tliv  i-a\Hc  ^orwa^l  of  the  windlasB  while  it  is 
being  avprhaiilMl ;  or  one  aliaft  the  bitta  to  keep 
more  caUle  from  niiitiintt  nut. 

Deok-tran'soiii.  {ShifAuUding.)  A  borixonUl 
timber  niidi-r  a  Bhip'M  wiiiiiter. 

DeoU-oa'tion.  {Compan.)  The  horiiont^  angle 
which  a  needle  makes  with  the  meridian.     Varia- 


DvOll-na'tOT.     An  instrument  useil  in  dialing, 

for  taking  the  ilifEinntion  and  inclination  of  a  plane. 

Da-oUn'ing-dl'aL    One  which   cut*  either  the 

plani-  of  thi?  [iriino  vertical  circle   or  plane  of  the 

Deali-nom'a-tar.  An  ap|)aratii!i  for  measuring 
the  declination  of  Ihe  magnetic  needle  ;  itx  variation 
from  the  true  meridian. 

D«-cootioa.  An  a.|ui-oiiq  solution  of  the  active 
princi}ile*  of  any  Buhslani'c,  ohtained  by  boiling. 

De-olor-lm'e-ter.  A  measurer  of  the  t'ftects  of 
bleach  ill  g-l">wd«r. 

An  instrument  to  test  the  power  of  charcoal  in  its 
diviileil  atate  in  di'ciilorizinK  aolulions.  It  is  a 
gnitiiateil  tube  charged  with  a  lest  solution  of  indigo 

De-col' or-lng-style.    A  method  of  calirn-print- 

parl  of  it — forming  a  given  pattern  —  i»  suhse- 
ijui-nlly  ilisi'liarKed-  Also  known  ns  the  diarkarge- 
Mijtr,.  It  iiiBV  be  done  liy  printing  a  ilyiii  piiii- 
withsonietbing  which  cancels  a  portion  "f  the  color, 
or  by  printing  an  uncoloml  |iiiii-  with  a  substance 
wliii'h  kvc|>s    the   color    from    |ienvtrHting   cert&in 


putL  Thii  LB  eaUad  Um  riiMi^fc  %  't^l"''* 
certain  paiti  with  ft  iMtdant,  Ah  MlHMft  *  ^^ 
aequint  waahing  amj  luauM  dl  taMBB  «f  ig^ 
except  at  the  nutnlMted  putl.     9m  C*ua»4aB». 


Tcmoving  the  hall  from  gntaL  1b  tkc  lMMi9>«A 
the  flbroui  envelt^  ia  taken  bam  the  am,  vftilh 
may  be  left  nearly  Intact  othowfa^  If  Ji^wi.  1W 
proceas  ii  ■ometUiNB  petfonned  Wf  a  (hIWhr 
(teaming,  folloired  hi  labbiag  or  laanii^  Dmm> 
eating  was  pnettwd  by  Um  Bonai^  aa  lAA  Mib 
being  pounded  in  tnoitanwith  MONaieadMtmUh 
TaapecToif  thecatieleorbmi.  Mflli  fcr  JldWthK 
in^  an  known  in  Endand  M  b«kT-arflK  AM^ita 
being  principally  naea  a*  htmaa  nod  ia  Iki  wmA- 
tion  Itnown  aa  ftari  bariey.  Tha  hriay'Vdl  ta  a 
roughened  eitarior,  and  imlma  ia  •  MMM«Hkl^ 
Tbe  middle  portiaii  of  the  kttv  to  UMi  trflk  ifcM^ 
iron  pierced  like  a  gnter  with  holH,  Oa  dMip  afllk 
of  which  turn  upwHd.  In  OeiaMvy  omIb  ii4M^ 
ticated  between  slMMe  wt  at  aoA  a«M«aaMMt 
aa  to  iBsp  the  bian  off  tbe  undn  wHhert  ■MJhg- 
the  latter. 

Corn  is  McaotiiMe  decodieatad  by  rtaifia(iKhk 
of  wood  aahes.  The  viltaU  bixniay  tkaa  ekWMi  B 
then  repeatedly  mihed  to  extricate  fta  pala*. 

A  Pniasian  proceoi  h  •  iiiiidHWatlnw  af  the  aa^ 


dust  and  bran  aa  fa 


latter  has  radial  vauaa,  which  awacp  ia  the  ipNM 
between  the  ahelvea.  .A  poftion  of  the  ariif  h 
nude  of  sheet-metal,  and  prtfiitntcd  in  Hifc  h^BV 
that  cDirenta  of  air,  induced  bi  tbe  mUTItlQB  if  ttl 
machine,  iiaas  oat  from  tbe  nwing  ud  thiaaa  Mft 
duat  or  bran  chamber,  and  caitT  with  tt^  tti 
faat  aa  they  en  libaaM  Am  tt 


(Bta«ma 

grain  amund  at  the  rate  d  aboat  thna  thea^BM  ftA 
per  minute.  The  time  requlied  to  whel)7  nail* 
tbe  useless  envelopes  from  the  kuuel*  to  twwjk^ 
only  from  three  to  fonr  miuiitee,  and  by  fMOUto^ 
paaaaim  any  undue  heating  ia  uoTtatcd. 

DeW^o^-mn.  An  LwUuMt  fcr  d^MAf 
the  dura  mater  tt\*t  tnphining.  —  TBCMUl. 

Daapa.  {Kautiml.)  TbeertbaatedlUhMHW> 
tweentlemarJ^onthehudleMl-UM.     InMiUil^ 

Daep-aM  UiM  (JVoWiMl.)  a.  A  wiaMl 
line  of  200  fathoma,  and  need  with  a  WftmL 
weight  in  sounding.  It  u  umulUj  MaAi<  M  At 
lows  in  the  British  teiTlee:  — 

2  and  3  fathoms,  black  )«Bth«. 

A  fathoms,  white  bunting. 


leather  wiA 


IS         "        white  bontii^ 
17        "       rod  bunting 
20         "        two  knots. 
80         "        three  knots. 
«0         "        four  knot*,  eta. 
A  single  knot  marks  the 

over  twenty  fathoma. 
b.   A  line  for  ileMvaM  f^ 
Deep-waU  1  i 

for  oil  and  briin  <•< 

diameters  and  to  greb 

of  the  caae,  the  woil 

within  a  aingle  tnbb, 


DEJECATOE. 


>■■•  MM.  taA  geoenlly  a 


it  the  foot.     Such 


tubi;  is  in  Stfi'liuiis  unitj'J  by  s«ri-w-i>oii|i- 
lingH  ;  tlie  loner  tml  htui  the  foot-valvi- A  , 
the  valved  bucket  O  is  on  the  trul  of  tins 
loiiB  roJ  fi>  by  which  th«  li.iuiii  is  lifti'il. 

DeFe-Oa'tor.  {Sugnr-manu/iirlurc.i  An 
Bp]«nitU9  for  the  ivinuval  from  a  siicuburiiic 
hquid  of  the  "" 


fpculuiit   n 


The  pans  are  aimugGd  in  rows 
Br-hoiise  and  hestM  by  striitii- 
t  jackBta.  thtir  use  ia  lo  clarify  the  juico 
]  from  the  mil]  or  the  partially  concentratpd 
syrup  from  the  lirst  vauuum-pun.  the 
I  acidity  ia  the  liquid  being  neutralieed  by 
I  a  portion  of  lime.  A  frothy  >cuin  rises  to 
I  the  mirTaiw,  which  increases  as  the  liquid 
'  is  kept  in  a  rimmerins  coudttion.  In  the 
j  illuilration,  /  is  the  defecator.  The  juice 
i^n^M  ia  >«ceived  throufjh  a  pipe  from  the  reser- 
B*iW  ""^^  *•  *'*""  f^i"  the  boileiti  beiuft  ud- 
|VrS  milled  by  the  tube  a.  The  scum  hariiiff 
tjl  H  attained  a  condderable  solidity,  the  Uquiii 
H_5||  IS  withdrawn  by  turning  the  liandlc  in'  of 
Suit  na  '^''  f"'™^  allowing  the  liquid  U>  ]«»  by 
PHmp.  thi-  pijKi  m  m  t«  the  trou((li,  which  conducts 
the  clarified  jaice  tji  ouotlier  reservoir  or 
to  the  filters. 

In  other  forms,  the  jnice  is  eiposed  in  a  shower 
to  the  fumes  of  sulphurous  acid  ^i,  which  tends  to 
■rrest  the  fermentation  incident  to  the  presence  of 
nitrogcneona  matters  in  the  Jnice.  Defecators  for 
aocghum  partake  of  the  character  of  RlCers,  the 
lotion  being  principally  mechanical  in  arresting  the 
floating  matters  that  render  the  liquid  turbid. 

D»-nle'meiit  {Fortification.)  The  arraugcmi^nt 
ti  a  fortitii^tiou  in  rfsard  to  the  hight  of  its 
mrapet  and  direction  of  iti  faces,  so  as  to  secure  it 
firom  an  enlllading  or  reverse  Kre. 

Defla-gra'tioii.  The  sud- 
den  ciiinbustiuu   of   a    sub- 
stance   for   tho    purjiose    of 
prodncinR  some  cliange  in  its 
composition     liy    the    joint 
action  of  heat  and  oxyKon. 
It  is   usually  performed   by 
,  projecting      in      a     rpd-liol 
"jle,  in  small  portions  at 
le,  a  mixture  of  about 
equal  parts  of  tlie  boily  to  be 
oxidiied,      and      nitrate      or 
chlorate  of  potash   or  other 
energi'tic  oxydiier. 

D«Pla-g»'tor.  An  in- 
stnimeiit  for  producing  in- 
tense heat.  It  is  generally  a 
form  of  the  voltaic  battery. 


Hfrieoe. 


J  DELIVERY-ROLLER. 

Such  was  used  by  Davy  in  1807-S,  when  hs  d». 
composed  soda,  potash,  borax,  and  lime. 

In  the  form  invenU-d  by  Dr.  Hare  of  Philadelphia, 
it  is  composed  of  a  single  slieet  each  of  u'opjwr  and 
zinc  rollnl  helically  upon  a  central  eyliuder  of  wood. 
The  two  n;etals  are  prevented  from  touching  each 
other  by  intervening  pieces  of  cloth  or  twine.  It  ia 
dipped  in  a  tub  of  acidulated  water,  and  derive*  ila 
name  from  its  powerful  heating  effects. 

De'Sec-tom'e-ter.  An  instrument  for  meaanr- 
ing  the  deflection  of  a  rail  by  a  weight  in  rapid  m<K 

De-Sect'or.  A  plnte,  diaphragm,  or  cone  in  ■ 
lamp,  funuLce,  or  stovp,  to  bring  the  tlamc  and  gases 
into  intimate  crmtact  anil  improve  the  combustion. 

Deg'gliig-rma-ohUie'.  (CUJon.)  One  for  damp- 
ing the  fabric  in  thi^  pi-ucess  of  calendering. 

Dekle.  A  curb  wliich  determines  the  mai^n  of 
the  sheet  of  pulp  in  hand-made  paper. 

A  strip,  soraetimes  of  caouti^ouc,  luring  on  tha 
rdge  of  the  traveling  cloth  in  a  Fourdrinier  machine, 
anH  forming  the  edge  of  the  sheet.     A  dtdcU. 

De-lalne'.  [Fidiric.)  A  lady's  dress-goods  with 
a  cotton  chain,  woolen  tilling,  un'twilled.  It  ia  dyed, 
figured  in  the  loom,  or  printed. 

All-woo!  ddaina  are  sindbr,  excepting  that  tha 
chain  is  of  wool. 

"The  Gauls  have  a  coarse,  long- wool  nl  sheep,  froin 
which  they  weave  the  tliick  saga  called  laina." 

De'lo.  [Printing.)  The  eiimnging  tenn  of  the 
proof- rt-ader.  marked  on  the  mnrgin. 

Delft-blue.  (Cnticn-printing.  I  A  mode  of  print- 
ing, also  known  as  China  bliu.     Sue  CaliCO-fmnt- 

Delft-inure.  A  kind  of  pottery  originally  man- 
ufiictured  at  Delft,  in  Holland,  in  the  fourteenth 
century.  It  is  now  considered  coarse,  but  was  among 
the  best  of  its  day,  being  considered  equal  to  the 
Italian  in  quality,  hot  soiu'^what  inferior  in  its  oroi^ 


The  glaze  of  the  Delft -ware  is  made  as  follows : 
Kelp  and  Woolwich  sand  are  calcined  together,  to 
form  a  vitreous  mass  called  /rtf.  Lead  and  tin  are 
caleined  to  form  a  gfay,  IHiwdrry  oxide.  TImi  frit  Is 
powdered  and  n.ined  with  the  oxide,  loifre  lieing 
added  to  confer  blue  color,  arsenic  for  dead-white. 
This  is  fulled,  making  an  opaque  enamel ;  ground 

Delft-ware  is  made  of  ■  caJcareoua  clay  of  varying 
color,  which  in  ground  in  water,  strained,  and 
evaporated  to  a  plastic  conhistence  ;  it  ia  then  tem- 
pered, and  stored  in  cellars  to  ripen.  Prolonged 
storage  increases  itn  tenacity  and  plaattcity.  It  it 
hen  kneaded,  without  eand  ;  formed  on  the  wheel. 


baked. 

De-Un'e-a'tor.  1.  (Tailnring.)  A  pattern  formed 
by  nilf  ;  biiiig  expansible  in  tlie  directions  when 
the  sizes  vary,  as  indicated  by  the  varying  lengtha 
obtained  hy  ineasurenieiit. 

2.  (Surii!!ii«{!.)  A  perambulator,  or  geodctical 
,  instrument  on  wheels,  with  registering  devici*  for 
I  nreimliujt  distances  between  points ;  a  pendulum 
I  arrangement  hv  whirh  a  profile  line  is  inarribed  on 
'  a  traveling  strip  ;  and  certain  other  data,  according 
I  to  cmstnu^tinn. 

De-liVer-inif-rolL    See  Dei.tvekt- roller. 
De-llv'e-iT.     [Jfnunidng.)     The  draft  or  allow- 
ance by  which  a  pattern  is  made  to  free  itself  from 
close  lateral  contact  with  the  sand  of  the  mold  OS  it 
is  liftwl.      Also  called  drain-taper. 
De-liT'er-T^-roU'er.    That  toller  in  a  carding. 
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Dem'i-cir'cle.    An 

and  indicating  angles. 

rig.  ieo7. 


paper f  cnUndtring^  or  other  machine,  which  conducUi 
the  object  finally  from  the  o^Kirative  portionn  of  the 
appnratus. 

De-liv'er-y-valve.  That  valve  tluxtugh  whi(*h 
the  discharge  of  a  puni|)cd  fluid  occurs,  as  the  upp«^r 
valve  of  the  air-pump  m  the  condensins;  steain-eU' 
gine,  through  which  water  is  lifted  into  the  hot-well. 
Delph.  {Hydraulic  Eiujiiuicrintj.)  The  drain  on 
the  laiul  side  of  a  si'a  embankment,  it  should  be 
at  sufficient  distance  not  to  encourage  the  percolation 
of  water  from  the  outside  of  the  bank,  or  the  8li|>- 
ping  of  the  l»ank  from  outside  pressure.  Thirty-six 
feet  from  the  foot  of  the  Iwnk,  12  feet  width  at 
top,  6  feet  at  Iwttoni,  and  a  depth  of  4  or  5  feet,  are 
approved  projmrtionate  dunensions. 

De  Luc's  Corumn.  A  dry  galvanic  pile  made 
by  alternating  plates  or  sheets,  such  as  silver,  zinc, 
and  |Ni)K'r. 

Dem'i-bas'tion.  {FortificfUimi.)  A  single  face 
and  tlank,  n*scml»ling  tJie  half  of  a  bastion. 

Dem'i-can'non.  An  old  33-]>ounder  of  6i  inches 
bore  and  a  length  of  10  or  12  ft-et.  *'  What's  this  ? 
a  sleeve  i  't  is  like  a  demi-cannon." —  Pimiuoiiio. 

Deml-cap'on-niere.  {Fortificatitm.)  A  con- 
struction aci-oss  the  ditch  having  but  one  para|>et 
and  glacis. 

instrument  for  measuring 
It  resembles  a  j>rotractor, 
and  has  sights  at  each 
end  of  its  diameter, 
also  sights  at  each  end 
of  a  rule  or  alidade 
fgt  which  has  an  axis 
at  e  over  the  center  of 
the  circle,  so  as  to 
sweep  the  graduated 
arc  cad.  A  given 
object  Iwing  ob«erve<l 
from  a  station,  through 
the  sights  c  <£,  the 
alidade  is  adjusted  so 
that  the  other  object 
is  observable  through 
the  sights  on  /  g.  The 
point  of  the  rule  then 
indicates  the  angle. 
In  the  middle  of  the  instrument  is  a  compass  to  show 
the  magnetic  iM^arings. 

By  providing  the  instrument  with  telescopes,  a 
considerable  degree  of  accuracy  may  \k*  attainea,  and 
more  distant  points  conveniently  ol)s«*rved. 

It  is  a  modest  sul>stitute  for  the  theodolite.  The 
piano  of  the  instniment  is  placed  horizontally  for 
taking  distances,  and  vertically  for  hights. 

Dem'i-cul'ver-in.  An  old  9- pounder,  with  4- 
inch  bore  an<i  a  length  of  9  feet. 

Deml-gorge.  (Fortification.)  The  line  formed 
by  the  prolongation  of  the  curtain  to  the  center  of  a 
bastion. 

Dem'i-Iune.  (Fortification,)  An  outwork  of  the 
natuH'  of  a  niveiin. 

Dem'i-par'al-leL     (Forfificifion.)    Shorter  en- 

trtmchnients  thrown  up  Iwtween  the  main  jwindlels 

of  attack,  for  the  protection  of  guanls  oi  the  trenches. 

Demi-re-lier.    Or  demi-rilievo.     A   term  a])- 

})lied  to  sculptun*   projecting  modenitely  from  the 
iai'e  of  a  wall ;  half  raised,  as  if  cut  in  two,  and  half 
only  fix«'d  to  the  plane.      Mezzo-rilirvo.     A  degree 
between  alto  aiul  lmx<o  riliero. 
*  Dem'l-ri'li-e'vo.    See  Dkmi-iiki.ikf. 

Dem'i-re-vet'ment.  (Fortification.)  A  retain- 
ing wall  for  a  s<^:ir)>,  <>ovi>riiig  it  as  high  as  ]>rotected 
by  the  cH'st  of  till*  glacis. 

Dem'i-tiiit.     A  half-tint  or  medium  shade  of  col- 
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or.  I  n  studying  architectural  effects  it  is  ohsrmbk 
that  the  demi-tint  is  the  shade  seen  when  the  los'i 
rays  strike  the  side  of  a  house  at  a  certain  aaglc^  mt 
45",  with  the  ground  plane. 

De-my '.  A  size  of  drawing  and  flat  writtnff  psMr, 
varying  with  different  makers  nnfortanatHy,  bst 
quoted  by  Kingwalt  as  IG  x  20  or  16  x  21  iucha. 

Square  demij  i»  17  x  17  inches. 

Dem'y-Oft'tage.  A  woolen  stuff  used  in  Scot- 
land. 

Den-drom'e-ter.  An  instrument  for  measDriof 
the  bight  and  diameter  of  trees,  to  estimate  the  cubic 
ftret  of  timber  therein.  It  has  means  for  tsking 
vertical  and  horizontal  angles,  and  ib  uwuuttdoas 
triiKxl  stand.    An 

upright  stem  rises  "f  •  !•*■ 

from  the  top- 
plate,  at  the  end 
of  which  is  a  Ixall, 
with  a  hole  jier- 
forated  through 
it  to  receive  the 
horizontal  stem  of 
the  instrument ; 
b  c  may  be  called 
the  bast*  limb  of 
the  instrument, 
which  is  brought 
to  an  exat't  hori- 
zontal position  by 
means  of  the  level 
d.  The  limb  e 
rises  on  a  joint  at 
c,  and  slides  upon 
a  vertical,  gnulu- 
at(Hi  arc/.  At  the  joint  c  is  an  eye-piece  thnM|^ 
which  the  surveyor  looks  along  the  idae  of  the  nr 
6,  to  a  small  \>oint  or  rising  edtfe  at  the  end  «f  tki 
bar  ;  the  nart  of  the  tree  cut  by  this  line  of  ob» 
vation  wilt,  if  the  tree  is  properly  adjusted,  be  pr 
fectly  horizontal  with  the  eye-piece.  AnoUier  tf- 
piece  is  also  placed  on  the  upper  side  of  tk 
rising  limb,  for  the  purpose  of  looking  along  tUi 
limb  (o  a  point  or  nsing  edge  e  in  its  cxtrraitjr. 
The  surveyor  elevates  this  limb  until  that  psit  of 
the  tree  to  which  the  measurement  is  daigntd  ti 
extend  is  exactly  cut  by  the  line  of  ohnemtioiit 
and  the  angle  subtended  between  that  and  tk 
horizontal  is  shown  upon  the  vertical  are  /.  Ifa 
graduations  of  the  arc  /  are  not  angles  of  altttadik 
but  marks  or  graduations  answering  to  feet  sii 
inches  of  a  tangent  line,  extending  nom  Uie  bait 
zontal  point  upward,  taken  at  a  given  distanerfna 
the  tn'e  ;  conseijuently  there  are  two  or  men  tvn 
of  divisions,  answering  to  the  se^-era]  distanoM  il 
which  the  instrument  may  be  planted.  ThsKBSf 
Im*  25  feet  and  50  feet,  and  the  graduations  warn 
acconlingly ;  the  longer  distance  for  laiger  tiMk 
and  the  smaller  for  those  of  lower  stature. 

The  horizontal  angles  which  are  to  detrtmise  tk 
diameter  of  the  trunk,  at  the  several  points  of  eb> 
servation,  are  aacertained  by  the  limb  a,  which  lUtf 
laterally  upon  an  anr  or  grarluated  plate  A,  diviM 
upon  the  same  principles  as  the  arc  ^.  The  Hak 
6  or  e  being  fixed,  so  as  to  coincide  with  one  iidi « 
the  tnink,  the  limb  g  is  then  moved  until  it  eoa- 
ciiles  with  the  other  side  of  the  tnink,  and  tk 
angle  subtended  between  the  two  ahows  bv  tk 
graduate<l  plate  h  the  diameter  in  feet  andkcHiif 
the  tnink  at  the  noint  of  obaervation. 

The  length  of  the  trunk,  and  ita  diamettr  ti  A> 
s(>v(>ral  |tarts,  being  thus  ascertained  by  tho  itfin' 
ment,  recourse  must  then  be  hail  to  luk^  cikd^ 
tions,  or  the  ordinary  aliding  rale,  for  tht 
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Ding  trma  Iheae  meuiurenieiits  the  boUiI  cnn- 
'  the  timber  in  the  tree.  Ailjustinff  BcrewH, 
'ncht,  ind  piuiona  aRbrd  means  for  uljust- 
Utnbi  of  the  inatniment,  au<t  altering  their 
L,  w  circnmstances  may  require  ;  and  when 
,  wnw  or  l>ent  portions  of  thu  tnink  present 
Tea,  the  instrumLiit  may  be  tuninl  upon  itx 
th«  ball  at  the  top  of  the  stem  a,  and  used  in 
ned  position. 

Im.  {Fabric.)  A  cobred,  twilled  cotton 
ted  for  overalls. 

'HUU'k-BafliL  A  narrow  worsted  stulf, 
•fith  a  satin  tHJll  and  u»erl  for  ladira'  bIioi-b. 


Khkb  are  plaeed  mToxa  the  axle,  at  right 
iritli  it,  the  tliird  being  suspendeil  from  thuDi 
by  ahackles. 
^rn'o-tor.      An   instrument   eontrived   by 

Mallet,  of  the  Freuth  arrny.  and  W.  Bianrhi, 
TtatnioK  thp  sppcitii:  gravity  of  gunpowder. 
oaists  of  a  glass  glulie  having  a  tubs  which 
m  with  a  quantity  dS  mercury  in  an  ojwn 

Sraduated 
.Ic  tube, 


Ter  the  upper  oritice  of  the  globe,  and  the 
tbore  and  below  theiie  ariliei's  are  provided 

acertaiuing  the  density  of  the  gunpowdpr,  the 
chaDsted  from  the  globe  by  means  of  tlip  air- 
antil  the  mercury  risea  to  a  I'ertain  mark  on 
lotted  lubx,  when  the  globe  is  detacheil  from 
port  and  weighed  ;  it  is  then  emptied  and 
,  and  a  given  weight  of  gnnpowiliT  intro- 
when  it  in  again  attached  to  the  tubes  and 
exhausted  as  before,  tilling  with  mercury  all 
ce  in  the  globe  not  ocen{)itil  by  tlie  powder, 
is  tuark  before  indicated  ;  the  slop-cocks  are 
1,  and  the  globe  once  more  detached  and 
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Impression-cup. 

Mallet.' 
Month -glass. 


ve-needle. 

NitrouH. oxide  appnratas 

Pivot-tooth. 

Plugger. 

I'luggi  ng-f orceps. 

Porte- polisher. 

Rublajr.gage. 

Saliva-pump. 


1. 


s  ob- 


by  multiplying 

in  the  globe  by  the  knoun  s|>eeifii]  gi 

f,  and  dividing  the  priwlucC   by  the  product 

ig  from  multiplying  the  difference  between 

ight  of  the  globe  when  filled  with  mercury 

Uid  ita  weight  n-^i'n  tilled  with  nirrcury  and 

,  into  the  weight  of  the  powder  employed  in 

t    1.  (IFeaviHg.)     One  of  the  s^Jifj  of  the 
lich  is  Ried  in  the  swinging  lathe,  and  whose 

ia  to  best  the  wyV-thread  up  to  the  aeb. 

tooth  of  a  gear-wheel. 

Sjrrfiitff.)     The    wire    ataple    that   fonns  the 
fa  card.     See  Cahd. 

Sklient  knob  or  tooth  in  the  works  of  a  lock. 
ftal   Ap'pa-ni'tTW    an 
ler  the  rollowing  beads  : 


ir  foroepa. 

Burnisher. 

un  manipDlator. 

Cow -horn  forceps 

letic  refngeratOT. 

ingUm^ 

Dental  clmir. 

Dental  chisel. 

Dunul  drill. 

itic  lamp. 

Dental  liles. 

iticioallet. 

DenUl  plugger. 

Dentul  pump. 

Dentiscalp. 

Dentist's  flask. 

S"- 

Denture. 

Screw -forcepa. 

Soldcring-lamp. 

Spicu  In- forceps. 

Spring  for  artificial  tsetL 

Stopping. 

Stump-extractor. 

Suction- plate. 

Tape-carrier. 

Thimble. 

Tongue-comprcaaor. 

Tool-holder. 

Tooth.     Artificial 

Tooth -plugger. 

Tooth -saw. 

Trephine. 

Turnkey. 

VnleaniieT. 
Vulcsnizi  ng-  Qaik. 
Wedge-cutter, 


phi 

bantal  Ar-tto'ii<la'tar. 

matching  the  dentures  of  upper  and  lower  jaw.    See 

Den'tal  Chls'el  For  excavating  cavities  in  the 
teeth  or  cutting  the  natural  teeth  preparatory  to 
filling.  They  have  straight  or  oblique  edges,  and 
are  used  by  s  pushing  action.  Tools  of  other  8ha|ir8 
used  by  a  lateral,  rotalAiy,  or  drawing  action,  ar« 
ExcAVATOKs,  nmLLB,  BuKH,  etc.  (which  see). 

Den'tsl-out  Dova'talL  A  dovetail  having  a 
Cumlier  of  dents  on  each  part  fitting  within  the  io- 
tenlental  space  of  the  fellow- portions.  Dnwenand 
well 'Constructed  boxes  are  thus  secured  at  their 
corners. 

Dea'tnl  Drill  An  instrument  for  cutting  oDt 
carious  portions  of  teeth  ;  for  ojiening  out  a  nem- 

■K.  leoa. 


lU  Scranton -drill.  d,  flat-drill. 

6,  square-drill,  i,  Forbes-drill. 

.  c,  auger-drill. 

.^  is  a  drill-stflok  having  a  nut  a,  tnvenring  on  a 
spiial  stem  b.  B  has  a  bow  e,  whoae  atnog  opentea 
the  whorl  d  and  the  tool-socket.  C  has  a  sqiuate 
haudle  and  flexible  coupling  k. 
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Dental  File.  Que  mulr  for  iiaa  in  opeTBtive 
or  niei^baliiiai  deutistry.  Among  then  may  be 
enuitwrolinl  the  following.  Their  nune*  Me  indies 
tive  of  tlieir  purpowi. 

MoUr  file. 

Plug-liiiUhinK  file. 

Sfparatiiig  Kk. 

Stump  tile. 

Vuli^nite  lilv. 


BiHciHpicl  file. 
Faithrr.edRed  file. 
FJiiioliiiiR  file. 
Idtrrsl  lil«. 
Kllife.<^g«  filr. 

Daa'tKl  Fot'oepe.    The  ilentint  naeii  ■  variety 
or  <i[viBtiti{;-rDrce|n.  Somespi!  dUtiiiguiiihed  by  Uieir 


!-'p|K-r  folvcps. 


Uolar  farceps. 
Ikate*  mipiadicc  forcepa. 
Rnit  r<iri«p)i. 
Alv(i)lar  forcppi. 
SpicuU  furix|a. 


Front  fon'e|iH. 
Biult  r..n.i'iH. 
Incisor  forwpi. 
Iliruxjiiil  forueps. 

Bn  iliapc  or  peculiar  conformntio*  :  — 
StmiRht  fnm>|iii.  Nsrrow-besk  Toreepa. 

t'urvisl  forceps.  Cow-horn  forceps. 

ltHy<>net-iihii|>e  forrrps.      Fulcrum  foriTpe. 
Nawk'i.bill  rorce|«.  Screw  fortep*. 

B;i  lAi^  t-ind  0/ duty  .— 
Kxi'Uiiig  foivf[ia.  Nipping  forceps. 

iv-;  11  lilt  ill);  forcPiBi.  Pillaging  forcrps. 

Deo'tal    Hain'mer.    An  inKtrumrnt  for  plng- 

tlt  Milt.  ftinK    tpi'tli  :    operatml    liy   tlie   alternate 

,1.       jirewure  and   relaintion  of  ptBgnure  of  the 

S  if    stoi'fc  npon  llie  ]»int.     The  plug({ing-tool 

prKHHeH  agaiimt  the  filling  in  the  tooth  ; 

prrwturi'  on  the  case   nwkes  the  tool-atocli 

TKiT^i',    ini|«rtinK    its    morement  to  the 

liftinf^'luir   and    h;imin«r,   until    the    bar 

«'s  tlic  inclinw  of  the  wedge,  releases 

hoiil  on  th«  catch,   and   releases  the 

imer.  which  d<-scenclB  iiiiiler  the  inlla- 

e  of  th«   S].riiig,      Tlie  fon-,(  is  adjust. 

I   0[«TatiHl    by   an    olt-rior 

Dea'tal  Plag'geo'.    An  instrument  for 
com  I  UK' ting  the  metalliu  filling 
n«.  1611.  oT  ti>.-th, 

■  {>i)int  of  the  plnggiT  con. 

■mvityof  thi^  loiilli,  lieing 

led  bv  the  tension  of  the 

spriri);,  while  the  tube  is  rei-ipro- 

(ratcd  an.l  acts  l.v  concussion  on 

of  til 


bnml 


Q 


ti..' 

Den'tal  Pump.     An  ap)«. 


Den 'ted    Cbla'eL    (Scit/p- 

l-rt.)    AchiselwitliadMiUtcd 
Dea-telle'.      yHmkl-iu'lius. ) 
■hing  01 


Uiii, 


DentU.  lArcbili-Hurf.)  A 
small  pntjecting  l>lo<'k  in  a  ror. 
nii^-.    Frcijiii'iitly  introilnced  in 

Den'ti-ecalp.     .^n   inslni- 

Den'tUt'a   Cbalr.     A  chair 


Denttetm  FUak.    A  mm  ta  1 

vulcanite  baae  for  dnnturM  !■■       _>_ 
of  the  muffle.     A  clamp  hold* 
in  perfect  apposition. 


Den'tiBts  FarfiMoek  A 
fiimace  fnri(iJ:iiiyBnd  tiins- 
iftg  porcelain  teeth.  It  t* 
made  of  fire.cUy,  •odboopcd  -' 

with  sheet-iron.    Tlie  finn  *  ^         ' 
shows  the  funiace  ariBi      I 

for  two  mulllea.    The  la 

in  an  assay-furnace,  exc        •■ 
of  the  slots  which  admit  u_  I  ~- 

the  muflle.     The  lower  ompf 
draft,  and  leads  to  the  MB-] 

The  opening  above,  witli  >  it 

ErincipHl    muffle  in  wbieh  the  1— 
tinud.     )n  these  artielca,  u  !■ 
work,  there  are  aevetml  optf 
moldeil  and  then  hated,  wU(^  imrii 
cuit.   ThcyaTetbenpaintedwl       1 


anbji'ctiil  in  the  tipper  m 
alloweil  gradually  to  bIw 

not  crack. 
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The  openinff  in  the  dome  is  for  fuel,  and  that  in 
tlie  top  for  a  chimney. 

These  furnaces  are  oyal  in  form,  with  hinged 
-doors,  the  center  sections  caseil  with  sheet-iron.  The 
ainffles  ara  12  inches  lone  by  3|  inches  wide,  inside 
measurement.  The  outside  mciasurement  of  the  fur- 
Baee  is  43  inches  high,  21  inches  wide,  and  16 
inches  deep. 

Denture.  An  artificial  tooth,  block,  or  set  of 
teeth.  The  former  are  partial  dentures,  the  latter 
is  mfull  denture. 

They  may  be  classified  as  follows  :  — 

A  pivoi'tooih  is  an  artificial  crown  set  upon  a 
natural  root. 

Dentures  made  from  dentine  or  river-horse  teeth, 
plate  an<l  teeth  carved  from  a  solid  block. 

Plates  carved  from  dentine  to  tit  the  gums,  or  the 
gains  and  the  roof  of  the  mouth,  upon  which  are 
piroted  natural  human  teeth. 

Plates  made  of  gold  or  silver  fitted  to  the  mouth 
and  mounted  with  porcelain  teeth. 

Ooniinu(»is-gum  cUiUunus.  Platens  made  of  platinum 
«nd  mounted  with  porcelain  teeth,  around  the  necks 
of  which,  and  upon  the  lingual  surface  of  the  plate, 
a  silicious  coni|>ound  or  enamel  is  fused. 

Mineral-plate  dentures.  Made  entirt»ly  of  porce- 
lain ;  plate  and  teeth  molded  and  carved  from  porce- 
lain mixture,  enameled  and  burned. 

Plates  made  of  vulcanized  rubbtyr  with  porcelain 
Uttkf  secured  by  being  embedded  previous  to  the 
process  of  vulcanizing,  assisted  by  pins  and  staples 
of  platinum. 

Plates  made  by  casting  a  base  metal  alloy,  with 
porcelain  twth  secured  by  being  partially  embedded 
in  the  casting. 

Under    the    date    of    March    11,    1664,    Pepys 

writes  :     **  My   wife    come 
ng.1615.  home,  and  she  had  got  her 

tooth  new  done  by  La 
Roelie,  and  are  indeed  now 
pretty  handsome,  and  1  was 
much  plea.sed  with  it." 

The  Japanese  Hadaikfsan, 
or  **  tooth  carpenter,"  is  an 
itinerant  artist  who  makeis 
Btntwre,  '  his  teeth  of  ivory,  shark's 

teeth,  or  stone,  let  into  the 
vooden  base^  and  retained  in  ])osition  by  being 
■trung  on  a  thread,  which  is  secured  at  each  end  by 
a  peg  driven  into  the  hole  where  it  makes  its  exit 
from  the  base.  Iron  or  copper  tacks  are  driven  into 
the  ritige  to  serve  for  mastie^ting  purposes,  the  un- 
equal wear  of  the  wood  and  metal  keeping  up  the 
denrcd  rouehness  of  surfa<;e.  To  construct  a  full 
upper  and  Tower  denture  requires  about  two  days' 
constant  work,  which  becomes  five,  owing  to  the 
ireqnent  chatn,  naps,  and  smokes.  An  impression  of 
the  mouth  is  taken  in  wax,  another  impression  had 
from  this  ;  the  latter  is  smeared  with  red  paint,  and 
a  wooden  block  fitted  to  it  by  gi-adual  trials  and 
approximations. 

Among  the  technical  terms  appertaining  to  den- 
tures are  :  — 

Pivottt4X)th,  an  artificial  crown  secured  to  a  natural 
root  by  the  insertion  of  a  pivot,  or  pin. 

Plate-toothy  one  fastened  to  a  phite. 

Plain-toothy  one  without  any  gum. 

Oum-t-oothf  one  made  with  a  portion  of  gum  at- 
tached. 

Block;  two  or  more  teeth  made  unitedly. 

Set,  a  full  furnishing  for  one  jaw. 

BttM,  that  which  artificial  teeth  are  mounted  on 
or  attached  to. 

Mounting,  attaching  teeth  to  a  base. 


De-o'dor-ix'er.  A  drug  or  pastille  applied  to,  or 
burned  in  the  presence  of,  putrescent,  purulent,  in* 
fectious,  or  fetid  matter. 

Deodortzera  are  a  sanitary  provision  for  the  defe< 
cation  of  matter  having  noxious  effluvia  ;  acting  to 
render  the  matter  inert,  to  absorb  it  mechanically, 
or  only  to  disguise  it,  supplanting  the  fetor  by 
superior  energy,  as  in  the  use  of  aromatic  pastilles. 

Sanatory  experts  (L.,  sanator,  a  healer  of  diseases, 
a  physician)  have  devised  these  sanitary  expedients 
(L.,  sanilaSf  health)  to  isolate  infection  and  thus 
prevent  the  spread  of  disease.    See  also  DisiNFECTOR. 

De'phleg-ma'tor.  A  form  of  condensing  ap- 
paratus for  stills,  consisting  of  broad  sheets  of  tinned 
copi)er  soldered  together,  so  as  to  leave  narrow  spaces 
between  them. 

Dep  i-la'tion.  A  very  good  term  to  describe  the 
process  which  is  usually  called  unhairing.  It  con- 
sists in  the  loasening  and  removal  of  hair  from  hides 
and  skins,  and  is  psually  accomplished  by  lime. 
It  is  hence  called  limciiig. 

Lime  being  injurious  to  leather,  other  processes 
have  been  suggested  and  to  some  extent  practiced. 
See  Unhaiking. 

De-pres8'or.  {Surgery.)  An  instrument  like 
a  curved  spatula,  used  for  reducing  or  pushing  into 
place  an  ootruding  part.  Such  are  used  in  opera- 
tions on  the  skull  involving  the  use  of  the  trephine, 
and  in  couching  a  cataract.  Al^o  used  in  removing 
beyond  the  ranee  of  the  knife  or  the  ligature  needle 
a  portion  intniding  witliin  the  area  of  tlie  o)ieration. 

Dep're-ter.  Pia.stering  done  to  represiait  tooled 
ashlar-work.  It  is  first  pricked  up  and  floated  as 
for  set  or  stucco,  and  then  small  stones  are  forced  on 
dry  from  a  board. 

Depth'en-ing-tooL  1.  A  countersink er  for 
deepening  a  hole. 

2.  A  watchmaker's  tool  for  gaging  the  distances 
of  pivot-holes  in  movement-plates. 

Depth-gage.  A  graduated  measuring-tool,  or 
one  cajKible  of  lx*ing  set  to  a  measure  to  determine 
the  depth  of  a  hole. 

Dep'u-ra'tor.  An  apparatus  to  assist  the  expul- 
sion of  morbid  matter  by  means  of  the  excretory 
ducts  of  the  skin.  It  consists  of  an  apparatus,  topi- 
cal or  general,  by  which  the  natural  pre.ssure  of  the 
air  is  withdrawn  from  the  surface  of  the  body. 

The  depurator  is  desc^ribed  in  Nathan  Smith's 
English  patent,  1802.  The  chamber  is  filled  with 
steam  and  the  air  exhausted  to  the  extent  required 
by  the  patient,  "giving  aid  to  the  elastic  force  of 
the  inteVnal  air  contained  within  the  human  body 
to  throw  out  the  offensive  matter." 

De-rail'ment  {Railway  Engineering.)  The 
condition  of  a  locomotive  or  car  in  respect  of  being 
off  the  rails. 

Der'by.     (Masonry.)    A  two-handed  float. 

Der'mal  In'atra-menta.  (Surgery.)  Instru- 
ments acting  upon  the  skin,  such  as  the  acupunctu- 
rator,  hypodermic  syringe,  scarificator,  utificial 
leech,  cupping-glass,  vacuum  ap]>aratus,  depurator, 
etc. 

Der'mo-pathlo  In'atru-ment  An  acicular 
instrument  used  to  intnxluce  a  vesicatory  beneath 
the  skin.  See  Acui'UNCTURator  ;  Hypodeumio 
SvKfxr.E,  etc. 

Der'rick.  A  form  of  hoisting-machine.  The  pe- 
culiar feature  of  a  derrick,  which  distinguishes  it 
from  some  other  fonns  of  hoisting-machines,  is  that 
it  liJis  a  boom  stayed  from  a  central  |K)st,  which 
may  l>e  anchored,  but  is  usually  stayed  by  guys. 

A  derrick  has  one  leg,  a  shears  two,  and  a  gin 
three.  A  crane  has  a  post  and  jib.  A  whin  or  whim 
has  a  vertical  axis  on  which  a  rope  winds.  The  cap- 
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jte«  hm  ■  vertical  drum  fur  thi'  ro]ie,  ind  ia  roUti:d 
by  fcin.  Thi;  mindbuH  hiu>  a  horizonUI  biLrrel,  uid 
it  ratati^I  Liy  AimJiifiUcs.  Thu  icincA  bui  a  lionzon- 
titl  bami,  anil  ia  ImiUfntly  thr  ini;anii  of  wiiiJiiitf 
up  thu  UckU-ropc  ol  tbu  di'trirk  ;  it  i»  roWt«l 
by  enada.  Tbe  eriib  in  a  portalilu  winch  und  )iu 
eniiiki. 

The  derrick  id  men'  «iiiimoiily  u«J  in  the  United 
State*  (liun  in  Kuroiir,  luiU  has  ottuiinl  whut  up- 
yman  tu  he  iiuxiinmu  rtrii'liveiiHsi)  witli  a  giruti 
Wright.  Two  *i:m,  thrsK  gayn,  and  twn  ai'tH  of 
ta>;kli>,  —  one  for  the  jib  and  uim  Tor  tile  luiiil,  — omi- 
pletx  thi>  n|>|iarHtU!i,  eiuujpt  thv  winch,  cnili,  or  uip' 
■taa,  for  hoiBtiii);. 

Tlie  inToiitiuu  ia  nautical,  the  original  being  the 
milar'a  Li>iitrivanL'p,  nindi-  of  u  spurc  topmast  or 
«  hoom.  and  tbi-  iijiiirojiriate  tuukh'.  Siicli  are  nsril 
iu  mastiiiK.  |>iittiii){  iii  boilvi-H  and  cnKiniii,  and 
hoiHtiiig  hvuvy  inuruliandiiM  oil  boani  or  nRhore. 

Thv   lii-rriii'Cniiu  is  a  voaibiuKtiou  of  tbe  two 
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{  balunre  any  weight  on  the  oppuailr  aide.  Fiddi  ih> 
dec^k  uf  this  vruel  riiieft  an  iron  tripod,  bO  Im  hijli, 
on  the  top  of  which  ihvoItf*  a  ginnlic  boom,  )::it 
feet  long,  and  atwve  the  boom  tlie  Kintc-poat,  a  ouii- 
tinuatiini  of  tbu  trijioil,  ri»ra  to  tlie  biglit  of  in  fnt. 

<.>ni-  iinii  of  the  boom  in  fumiahrd  with  ttru  loot- 
fold  bloukit.  The  clwina  atMLht-d  to  time  bluLt 
are  jUhM'd  ucroiM  the  kitifi-jusl,  Iiroughl  nvrr  the 
otliLT  arm  of  the  lioom,  and  thrnri'  diwriid  to  tlie 
other  Mdu  of  the  veijsrl,  where  tliey  are  touun^^ 
to  inibii  worki^  by  two  iiowerfut  ktvani-enKinr*,  l.j 
nii'ans  of  wliiidi  the  weights  ore  raisrd. 

Thia  HoutiiiK-ilemek  ia  laiwblr  of  ■elf-iirojriil'O-n 
by  mnans  uf  iMddle-wheehi,  and  thus  ntniiv''it  lU 
HUi>i>endrd  load  to  a  {totilion  uf  aafety  fur  rrjiuc  -it 
Otlier  purpOHC. 

Till!  pn-Miit  extensive  use  of  horae  hay-furki  fur 
hoiiilini,'  liay  in  atai-kini;  or  mowing  has  given  rita 
tu  a  tiiiinber  of  invcntioui)  for  obtaining  an  clevatnl 
point  of  auii)>ort  for  the  upper  pulley. 
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» imports,  having 
Tacility  for  hoiating  and  ulna  for 
awingiog  the  loud  horizontally. 

The  machine  illuatnled  van  made 
by  Wighlman  of  KainhiirKh.  Scot- 
land, and  coDsiitiB  uf  a  vr-rtical  post 
■upporltHi  by  two  timUr  bai'k-staya 
whose  fiwt  are  ani-hored  to  thni:arth. 
The  ji6  or  movable  ipnr  of  the  dpr- 
rick  ia  hinged  to  anil  wat  the  foot 
of  the  pool,  iu  top  being  hvtd  by  a 
diain  which  jiaxvH  oiKt  puIlnj-B  to 
a  wineJi  on  the  pwt,  ao  that  the 
inrliiintion  of  the  jib  may  lie  ad- 
jnstiil  as  iwjiiimi.  The  fall  of  the  hoisting- tackle 
ia  nined  over  a  nlirave  on  the  auinmit  of  the  jib, 
anil  tlienw  down  thu  jib  to  the  huistinR.winch. 
TliiH  denick-crane  commands  a  radiuM  of  from  10  to 
(10  fn-t  witliout  bring  inoved  from  ila  poNtinn. 

Hishop'R  HoBtinR-ilprrick  waa  nW  in  18.S0  in 
raiaing  aniiken  vexwli,  and  canniHtH  of  a  Hat-hot- 
totiMHl  vestwl.  -270  feet  long  anil  BO  feet  beam.  It 
wa«hiilt  bytheTliames  Tron  Shipbuilding  Company 
at  Klackw^l.  anil  has  a  number  of  water-tight  eom- 
jartmenla,  which  ciin  be  tVleJ,  ao  aa  to  counter- 


Some  of  Ibeae  are  on  portable  fniM 
boilien.     Othen  are  true  ttmitki,  with 
atayed    by  guya.     Some  more  i 
rninf,   otlirrn   the  yia.     Many 
(liatlngiiiah  them,  but  i»  their  gpii«ia) 
conatruction  ia  fairiy  rrferaMe  to  '' 
under  the  various  heads. 

Thi'  Hoaiing-derrick  nf  the  New  Twfc 
of  Pw'ks  wBi  built  under  the  npei   ' 
N'ewton,  aasistant-eogineer  of  the   ' 
waa  conatrucled  cxprnaly  Cor  tlw 
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DESULPHURIZING-FURNACB. 


pofting  from  the  work-yards  tlie  bl«x-ks  of  granite 
~ "  artificial  stone  that  are  to  form  the  river- wall. 


Fig.  1618. 


Its  liftinc  and  carrying  ])owcr  is  100  tons,  and  the 
float  which  carries  tlie  derrick  is  of  ivctangnlar 
form,  66  by  71  feet,  and  13  feet  in  depth.  It  is 
■tiffiraed  bysixtc'cn  tnisses,  extending  from  the  deck 
to  the  bottom,  and  running  m*n).ss  from  side  to  sitle. 

The  tower,  which  is  plaeed  ui>on  the  float,  and 
•npports  the  king-|)ost  and  booms,  is  nuule  of  twelve 
baiks  of  pine,  6:3  feet  -i  in(di(>s  in  length,  an<l  14 
inches  8qua^.^  Thes<*  Iwlksor  l«gs  arc  stilfened  from 
one  end  to  the  other  by  striite  and  braces  ;  their 
lower  ends  are  Ix^lteil  int«)  a  h«»avy  cast-iix>n  <*ircle, 
which,  in  its  turn,  is  held  tlown  by  nmnerous  bolts 
whieh  pass  through  the  bottom  of  the  floor.  At 
their  npper  extn'mity  tlieso  legs  are  brought  close 
tCMjether,  and  an'  inseited  in  a  cast-iron  cap,  to 
which  they  an?  bolted.  The  tower  forms  a  frustum 
«f  a  dodecagonal  pynimi«l  40  feet  in  diameter  at  the 
bwe,  52  feet  in  bight,  and  12  in  diameter  at  the  top. 

The  front  or  lioisting  l)Oom  of  the  derrick  consists 
of  two  wrougbt-iron  box-girdere  22  inches  deep  by 
9J  inches  wide.  These  ginlei-s  are  made  of  phunxi 
puite«,  are  spaced  24  inches  asunder,  and  arc  held 
panUlel  by  brac.cs  of  wrought-iron  ;  on  the  upper 
ind  inner  edg»"s  of  these  girders  a  track  or  .sli(fe  of 
polishetl  brass  is  fastened  by  countcr-scn?\vs.  These 
trucks  have  a  projector  whieh  extends  a  short  dis- 
tuiec  downward  ;  the  carriage  which  carries  the 
nain  hoisting-blocks  .slides  on  them.  Thi;  eai -risige 
ii  compose<l  of  two  plates  of  iron  j  of  an  inch  thick, 
and  8])accd  10  inches  asuncbu* ;  its  length  is  8  feet, 
its  depth  3  feet.  The  iron  VK)om  is  s»ippoi*te<l  by 
eighteen  diagonal  nxis  2^  inches  in  diiuneter.  These 
oon verge  near  the  toj»  of  the  king-i)ost,  and  are 
secured  to  it  by  three  lu-avy  forgings,  which  straddle 
the  iron  cap  on  the  top  of  the  ]iost. 

The  king-i>ost  is  of  wrought-iron,  40  inches  out- 
side diameter.  It  is  hollow,  and  its  shell  is  4  of  an 
inch  thick.  It  revolves  in  a  eireular  casting, 
■yringing  the  Ikmui  completely  around. 

All  the  machinery  is  pla(jed  on  the  float  under  the 
tower,  and  the  levers  wnich  ojn-rate  it  and  give  the 
Tarious  movements  are  brought  together  <in  a  plat- 
Ibfm  35  feet  al)ov<;  the  deck  of  the,  flo:it,  so  that  the 
person  operating  them  acts  in  full  view  of  the  load 
Uiat  is  being  handled.     (See  plate  oi)posite.) 

De-aoend'ing-let'ter.  {Printing. )  Om;  of  thos  ^ 
which  descend  below  the  line,  as/,  g,  j,  p,  q,  if. 
•  D^eS^iCM^a'tioxL  The  evaporation  or  drying  off 
«f  the  aqueons  iwrtion  of  lx)tlies  ;  ])ractiee<l  with 
frnit,  meat,  milk,  vegetable  extracts,  and  many 
other  matters.  It  is  usually  done  by  a  current  of 
bested,  dry  air,  and  as  such  may  be  considen'd  iis 
Sistingnished  from  evaporators,  so  called,  to  which 
Aarnace  heat  or  steam  heat  is  applied. 

TTo  glVTiTr  Inc  Th»i  pro^tess  of  remo\'ing  lead 
Jbmn  an  alloy  with  silver  by  means  of  removing 
eiTBtals  of  the  former  from  the  cooling  alloy.  The 
FUtinson  process. 

Paak.  A  sloping  table,  frame,  or  case  for  a 
writer  or  reader.  In  tbe  illustration  are  several 
ftfms  of  school-desks. 

A  shows  a  desk  with  a  seat  for  the  scholars  in  the 
xipfW  in  fttmt  of  it.     A  single  seat  is  required  for  the 


-■;9  shows  a  desk  and  seat  capable  of  folding  for 
tnoisportation  and  for  sweeping. 

<X  the  seat  only  folds. 
-  DMk-knife.    An  eraser. 

Pea  tam^per.  A  mode  of  painting  with  opaqne 
colon,  princi)MillY  used  for  walls,  ceilings,  domes, 
scenes,  etc.,  in  which  the  colors  arc  mixed  with 
chalk   or  clay  and  diluted  with  size.      Tempera 
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painting  was  practiced  in  ancient  Egypt.  The  wall 
was  covered  with  a  coating  of  lime  or  gj'psum.  Tlie 
outline  was  sketchwl  in  with  red  chalk  and  then 
filled  out  with  black.  The  painter  levigated  his 
colors  and  mixe<l  them  with  water,  placed  them  on 
a  ]Milette  hung  to  his  wrist,  and  applied  them  to  the 
sui'face  on  which  he  was  at  work. 

It  was  also  practiced  iii  Oreece  and  Rome.  The 
cartoons  of  Raphael  are  in  destemper.  It  is  common 
for  auditoriums.  Kalsomine  (or  calcimine)  is  a  form 
of  it.     Sometimes  written  dv<tcwp€r  or  tempera, 

Deneial'phiir-iz'ing  Fur'naca  (Metallurgy.) 
A  roasting-fumace  for  driving  off  the  sulphur  from 
pyritic  ores.  There  are  many  forms  adapted  to  the 
i  requirements  of  diii'erent  ores,  facilities  of  building, 
I  kind  of  fuel,  and  the  more  or  less  perfect  result  dc- 
mandetl  by  the  value  of  the  metal  and  other  com- 
mercial and  economical  incidents. 

Ores  are  desulphurized  by  roasting  in  heaps. 

In  reverberatory  furnaces  of  the  usual  kind.  See 
Copper-furnace. 

In  rotary  inclined  cylindera  exposed  to  the  heat  of 
a  fire  beneath. 

In  a  flue  or  stack  where  it  falls  through  a  column 
of  flame.     See  Decarbonizing- furnace. 

On  a  rotary-table  furnace  (as  in  Fig.  1619),  where 
the  desulphurizing-chamber  is  surrounded  with  flui^ 
through  which  the  caloric  currents  from  the  furnace 
are  compelled  to  pass  on  their  way  to  the  chimney. 


DETACHK.D  KSCAPKMENT. 


DETONATlNO-PBIiaR. 


Witbiii  thu  uhuiiiWr  i.       ..  . 
veyun  iitid  operated  by  gna-  h  lit 


il  iir-vom[>osiKl,  tlie  lirdroK^n 


Diiilflii 


out  <rf  the  flimiinf  hy  tlie  ctiHinii,  and  dumped  into 
water.  Wlipn  wmovpd  from  water,  it  is  crushed  be- 
fore pumiiK  to  the  cu|H)Iii, 

In   UaKHii'ii  UMCi-SM,   Hiiiierhruted  -' ■-  "-'— 

dur;rd  into  the  ftini  '  ' 

flame  attiH-kiiiK  ih. 

De-bU)hed'  ZSa-oape'tnent.  Th>^  di'taclinl  es. 
C>|ietu?iit  «UH  iiivi-iiti'd  Uy  Uuil^t'  iii  thenoveiiteeiitli 

Earusliuvr's  d''tiu-]ii!il  I'H'jiix'iiieTtC  liiu  tvo  vibra- 

tiuiM  of  till'  liulsiifi'  for  mrh  im- 

ritf.  lan.        jml-ic,   n-^i-iubUTiK  the  duplex   iii 

^J~*^^W)  ■  pMJectiii([  from  the  bulance-Brtior, 
^^"n^J^^' oom^i'iitrir  with  which  ui  atiutlu'r 
^x. "  — 'TfK  smiill  palh't,  .-.illi-d  thii  li/liii'i- 
DriaeUrd  Bmpr-  I^'li't.  wliii-li,  whi'll  Ihr  ImUnce  ia 
oiiu.  vilinitiiiE  frutii  .7  towanfe  B,  lifls 

B  v..ri-  i.V[idrr  s[iritiK  «,  and  with 
il  tlif  ili-t>'iit-«pnti|;  C,  w  M  til  w-t  lit  lilM'H.y  <>r  uii- 
lui'k  tilt!  toulli  /',  thi'  point  of  wliii-h  rvHts  on  a  niby 
pill  iirojir>:tinf,'fruni  tlieilclelit-Hpriiu!  r,  itiid  fonninK 
the  di'ti^iiL 

The  |K>int  ^of  the  Iirilldlal  lullet  linvittg  liwsi-d 
tlie  toutli  f,  the  irheel  ntove»  fnru'iirJ  liy  thi-  ai^tioTi 
of  the  inninii]iriiuc  while  the  next  tnith  G  tall* 
upon  the  ruliv  ))in  and  1h  lockiil.  The  wrew  H 
iwrveH  to  mtjuiit  the  uwitiuii  nf  the  detent  imd  tlie 
Ktn'iiKtIi  n(  tlie  InnkiuK-  In  tliv  n-tum  of  the 
Iwlnnie.  thi-  |iiillet  A  iwkwb  i-a»ily  hy  the  detent- 
Hpriug  by  fureintc  Iwuk  the  slendur  spniig  B. 


Thit  ill  a  ehronometcr  oopement. 

The  ti-no  dtlaeXtd  i»  aba  ajalied  to  Ibe  ariiun 
fonii  of  IcTer-cacapement  witn  two  pallet*,  vhica 
engaf^  the  teeth  of  the  Kape-wbeel,  and  a  fixk 
uliii'li  eiigii)(ei  a  pin  oii  the  balani«- arbor.  The  Iciia 
ifr /lu/iiif,  iu  this  cane,  is  to  diatinguiah  it  {tma  the 
i"^cAi"--esi^a]H-meDt,  wherein  a  «-giumt-rack  eapgik 
a  piiJiau  OD  the  balance -arbor.     &•«  Levsk-hcak-. 


D«-bMh'ios  Htmaea  from  Cartiaaa.  \ 
meuliE  fur  smldenly  releaning  an  unuanagesiblF  tiaa 

from  the  vehicle.        • 

The  Mariiiiii  of  Worcester,  in  hii  "  Centnry  <i 
Invi'ntiuud,'  leSfi,  deicribn  an  ajiparatui  of  tUl 
kind,  under  command  of  the  pwaengera,  in  >bit^ 
■>bv  meanii  of  a  T-eniled  lever,  two  or  four  kotu 
I'ould  be  Biinultaneoiuly  ilrawn  inward*,  aliil  tkt 
hiireex  thereby  released  with  the  g»at«t  jwuilir 
ease  and  eertaiuty." 

llohllieid  of  Saxnny,  I'll  -  71,  i-untrivnl  x  tn. 
liaff!  in  wliieh  tlie  jiemon  ivuhl  by  a  tingle  yah 
loinen  tlie  |>oh-  anil  set  the  hones  at  lilwrty. 

Willianis'a  ICiiglii>h  patrut.  1S03;  onentei  hj-  ■ 
cord  rrleauiig  a  bolt,  which  allows  the  itaiU  la 
which  the  tiveea  are  attached  to  rotate  ami  Ik 
traces  to  sliji  off. 

Since  thcHe,  niimrrous  dencea  have  been  ag- 
gcsted,  but  have  not  come  cxtenijvely  into  use. 

De-teOtfoi.  1.  An  arrangeoirnt  in  a  loci:,  in- 
troduced by  Itiixton,  by  which  an  over-lilM 
tumbler  is  caught  by  detent,  so  a*  la  iudicsle  tbK 
the  lock  has  liern  tampered  with. 

In  Uitchell  and  Uwton's  lock,  Ennlish,  ISII^ 
the  motion  of  the  key  throws  out  a  niunbrrof  mi», 
which  engai^  the  key  and  keep  it  from  bring  ailk- 
drawn  until  the  bolt  i»  moved,  when  the  jann  »■ 
sume  their  nurmal  ]XMition  and  releur  the  ktf. 
SlioulJ  llie  key  foil  to  act  ujion  the  bolt,  it  ruBit 
be  withdrawn,   but  the  lock  niukt  be  dndraytd  Is 

Chubb  hail  a  dfUtloT  in  hu  hirk  of  1S18. 
2.  A  means  <if  uidicatinf;  that  the  watn  is  • 
boiler  hsdsunk  liclow  the  point  of  safety.    ReeLiw- 

WATEH  DETKITDK. 

De-tenV.  A  ]iin,  atnd,  or  lever  formiiig  i  stof 
iu  a  wutili,  clock,  tumbler-lock,  or  other  narliiBt. 
It  is  variously  called  in  npecilieeaan;  as,  c/iol'.jisW, 
dvi,  fcna,  eW.  It  is  niually  ca]i«lile  o(  niotii*, 
either  at  irrtain  intervals,  as  in  some  eacapcnitnK 
or  by  operation  of  a  key,  as  in  loeka. 


inml>er  of  timei.  The  watch-eac^ement  ha*  al>  s 
detfut. 

The  ratchet-whed  has  a  dui,  to  prerent  \aA 
motion. 

The  winillsss  h*«  a  paal.  to  fall  into  the  notch* 
of  tlie  rim. 

Dat'OD-at'lnc-ham'SUr.  Thehanmierof  apo- 
cnsninn  gun-loi^k, 

DBfon-atrini-paw'dar.  One  which  cif's'j 
by  a  blow.  The  compound  naed  in  tbe  |>nng« 
percusbicm-capaand  fuses  is  the  folniaaleof  ■emff 
or  of  silver,  collected  as  a  precipitate  whan  the  msbL 
dissolved  in  nitric  acid,  is  poured  into  warn  tlnM. 
The  precipitate  i*  collecteil.  Wished,  and  dfiid. 

Defoo-arlne-fWi'mar.  {BloMint.)  A  pte« 
ex)>lod«l  by  a  fuu,  and  uaed  in  blaatlu  tnm^ 
to  violently  explode  gan-eotton,  instead  of  tk  t^ 
mi-r  ulan  by  which  tlie  cbaiga  ef  gnn-eetf  •■ 
siininy  ignited. 


DETONATING-TUBE. 


691 


DIAL. 


rig.  1622. 


^Tf* 


[>af  o-nat'ing-tabe.   A  gmduHted  tuU^  used  for  { 

1  detonation  of  gases,  being  pii'rred  by  two  opi>os<Hl ; 

«8  by  which  an  electric  spark  is  introdui^ed.    The  ' 

is  confined  over  water  or  mercury.     See  Eudi- 

KTBR. 

3efo-iia'tion.  Instantaneous  combustion  with 
d  explosion. 

3e-vel'op-ing.  {Photography.)  The  treatment 
of  an  exposed  sensitive  photographic 
surface  with  a  solution  of  a  ])rotosalt 
of  iron  (generally  sulidiate  of  iron),  py- 
rogallic  acid,  or  gallic  acitl,  in  con- 
junction with  a  small  amount  of  nitrate 
of  silver,  either  present  in  the  film  or 
ad<led,  so  as  to  V^ll  into  visible  exist- 
ence the  latent  picture  produced  in  the 
camera  or  under  a  negative  ;  an  o|)era- 
tion  always  performed  in  an  actini- 
cally dark  room,  that  is,  one  in  w^hich 
the  rays  at  the  violet  end  of  the  spec- 
trum are  exclu<lod. 

The  developing-stick  has  a  suction- 
pad  of  india-rublwr,  by  which  it  is 
made  to  cling  to  the  glass,  allowing 
great  freedom  of  motion  without  dan- 
ger of  becoming?  <leta(thed. 

De-verop-ment.  {Shipbuilding.) 
The  process  of  dmwing  the  figures 
which  given  lines  on  a  curved  surface 
would  assume,  if  that  surface  were  a 
flexible  sheet  and  were  spread  out  flat 
upon  a  plane  without  altemtion  of  area 
and  without  distortion. 

Surfaces  not  truly  developable  are 
drafted  on  a  plane  surface  by  the  pro- 
cess termed  Expansion  (which  sec). 

De-ver'Boir.  {Hydraulic  Engi- 
neeritvj.)  Of  a  dike,  the  fall. 
^ev'il.  1.  A  machine  for  opening  out  the  tus- 
ks of  cotton,  and  cleaning  therefrom  the  dirt  and 
iL  It  has  various  other  names,  such  as  vilhtrcr^ 
ly,  beating-vuichuie,  etc     See  Coiton-cleaning 

CHINE. 

L  A  rag-engine  or  spiked  mill  for  tearing  woolen 
8  into  shoddy,  or  linen  and  cotton  rags  to  make 
»er  pulp. 

I.  A  machine  for  making  wood  screws. 
Dev'il-car'riage.     A  carriage  used  for  moving 
ivy  ordnance.     A  siing-curf. 
>ev'il'a  Claw.     A  grapnel. 
>evr-poiiit.  .  The  point  of  temperature  at  which 
moisture  of  th<;  air  commences  to  condense.    See 

OROMETKIl. 

>evr-ret'ting.  The  process  of  softening  and  re- 
Wng  the  mucilage  from  the  fibrous  and  c(dlular 
tioBS  of  the  stalks  of  flax  and  hemp,  by  exposure 
dew,  showers,  sun,  and  air  u(>on  a  sward.     See 

TTINO. 

^ax'trtne.    A  gummy  material  made  from  starch 
1  largely  used  in  the  manufacture  of  calico.     Its 
ne  is  derived  from  its  right-han<led  rotation  of  a 
'#of  plane  polarized  light. 
Torrefied  starch ;  roasted  at  a  temperature  of  300" 

BrUisJi  gum. 
Potato  starch  moistened  with  water,  acidulated 
nitric  acid,  dried   spontaneously  and  then  in  a 
ve  at  212'  F. 

dho'ney.  A  native  coasting- vessel  of  India  with 
>  masts  and  not  exceeding  150  tons. 
Dhoinr.  An  Arab  ve.ss«d  with  a  single  mast,  a 
ti  the  length  of  the  vessel,  and  a  lateen  sail. 
ey  are  from  150  to  200  tons  burden. 
Dd'a-catiB'tic.  A  double-convex  lens  used  in 
iteri/ing  parts  of  tho  body. 


Di-aer'e-BlB.  {Printing.)  A  mark  (••)  placed 
over  the  second  of  two  adjacent  vowels  to  indicate 
that  they  should  both  be  pronounced  ;  as,  a^ai^d. 

Di'a-gom'e-ter.  An  electroscoi)e  invented  by 
liousseau,  in  which  the  dry  pile  is  employed  to 
measure  the  amount  of  electricity  transmitted  by 
ditlei-ent  bodies  ;  to  determine  their  conductivity. 

Di-ag'o-naL  {Shipbuilding.)  1.  A  tiniWrbrace, 
knee,  plank,  truss,  etc.,  cros.sing  a  vessel's  timbers 
oblitjuely. 

2.  A  line  cutting  the  body-plan  diagonally  from 
the  timbers  to  the  middle  line. 

3.  An  oblique  brace  or  stay  connecting  the  hori- 
zontal and  vertical  meml)ers  of  a  truss  or  frame. 

Di-ag'o-nal-biiilt  {ShipbtiUding.)  A  manner 
of  lK)at-building  in  which  the  outer  skin  consists  of 
two  layers  of  planking  making  angles  of  about  45* 
with  the  keel  in  oppo.site  din*ctions. 

They  are  built,  like  clinker-built  boats,  u])on 
tem|>orary  transverse  njolds.  After  setting  up  and 
fixing  the  molds  Hpon  the  kee.l,  the  gunwale,  a 
shelf-piece,  and  a  series  of  rib-bands  are  temporarily 
fixed  m  the  molds.  Two  layers  of  planking  are  then 
put  on,  bent  to  fit  the  molds  and  rib-bands,  and 
fastened  to  each  other  and  to  the  keel,  stem,  stem- 
post,  shelf,  and  gunwale  with  nails,  driven  from  the 
outside,  and  clenched  inside  u{K>n  small  rings,  called 
roves.  The  gunwale  is  then  shored,  to  keep  it  in 
shape.  The  molds  and  rib-bands  are  taken  out,  and 
floors,  hook,  thwarts,  etc.,  are  put  in  as  in  a  clinker- 
bit  ill  boat. 

Di-ag'o-nal  Eye-piece.  Used  for  solar  obser- 
vations. A  very  small  p<'rcentage  of  the  sun's  light 
and  heat  is  reflected  from  the  first  surface  of  a  ]»rism, 
the  rest  being  tran.smitted. 

Di-ag'o-xial  Fram'ing  and  Stays.  (Stcam- 
cnginc.)  The  oblique  fnime  and  bra(;es  which  con- 
nect the  pi  umber- block  of  the  paddle-shaft  with 
the  framing  of  the  side-lever  steam-engine. 

Di-ag/o-nalliiiies.  {Shipbuilding.)  Lines  show- 
ing the  boundarieji  of  various  ])arts,  formed  by  sec- 
tions which  are  oblicjue  to  the  vertical  longitudinal 
fdane,  and  which  intersect  that  plane  in  straight 
ines  parallel  to  the  keel.  Usually  drawn  in  red  in 
the  draft. 

Di-ag'o-nal  Rib.  A  projecting  band  of  stone 
or  timber  r)a.ssing  diagonally  from  one  angle  of  a 
vaulted  ceiling  accoss  the  center  to  the  opposite 
angle. 

Di-ag^o-nal  Scale.  A  mathematical  scale  in 
wliich  the  smaller  divisions  are  made  by  lines  that 
nin  obliquely  across  the  larger  divisions. 

Di-ag^o-nal  Tie.    An  angle-brace. 

Di-ag'o-nal  "Wrench.    An    S-shaped    wrench 
adapted  to  be  used  in  comers  where 
the  ordinary  wrench  will  not  turn.  Fig.  1628. 

Di'aL  1.  An  instrument  for  show- 
ing the  tim#  of  day  by  the  sun's 
shadow.  \ 

Since  man  first  looked  up  and  re-  \ 
ganled  the  sun,  its  apparent  diunial 
course  has  been  the  measure  of  time 
as  to  parts  of  days,  as  the  recurrences 
of  his  visits  have  formed  the  units  of 
the  still  greater  p«»riod  which  marks 
his  complete  circuit  in  the  zodiac. 

**  Between  day-break  and  sun-up" 
may  be  a  local  expression,  but  it  has 
its  analogues  in  all  idioms,  and  like 
its  congeners,  **an  hour  by  the  sun," 
and  **  the  sun  two  hours  high,"  marks 
the  constant  reference  by  those  of 
out-door  occupation  to  the  master  of 
day  as  the  measurer  of  time.     In  the  Diagonai  Wrench 


Utituite  uf  Oliio,  a  famiLT  judges  of  noun  in  harr-^.*! 
time  liy  nacliiiif!  otiu  foot  rurwani  to  try  whetlitj 
be  can  at«|i  on  to  th«  iibulov  of  h»  boid.  The  tli-.': 
bnn-aerrsnt  ut  JlesopotaiuU  "eanieitly  il«iir>'i 
the  [mitw>nl1  Hhadow,"  u  hr  watvhBU  the  tini 
gniduiU;  dei-luie  ui  the  wMt^ni  sky. 

It  U  uikIvim,  then,  to  expct-t  to  give  a  lUtte  for  lln 
invention  of  thr  nuunliaL     It  wiu  nut  ui  ikpchIii.i, 


bntai 


a  wh:- 1 


-4t  that  the  dial  having    „ 

Dukm  with  thp  horizcmtal  plane  an  angle  etgual 
the  Utitude  uf  tlie  )<lat.f  18  the  invention  of  (iir 
Amati.-H,  It  is  hootless  to  it»iuire  whether  u 
originatiHl  on  Ihe  soiithem  slope  of  the  great  hai  k- 
bone  of  the  I'ontinent,  or  in  far  Cathay,  by  the  \-\. 
low  Sea.  Hen>dotiU,  whose  fame  growa  clearer  iiriil 
brighter  as  years  wax  anil  waiii',  states  that  llic 
GrerkH  rei-eivi-il  th<>  sun-diul  from  the  Chaidentis 
(•M  that  of  RerosuB,  in/m).  We  may  furlj  jui.lge 
the  character  of  the  ancient  dials  frotn  those  ypt 
remaining  in  India,  whiih  are  drxlilDte  of  muJi^m 
innovations,  nuch  asglasx  lenses  and  finely  graduated 
metallic  si'alea. 

Dr.  Hooker,  in  his  "  Notes  in  Bengal,  Sep»ul, 
ete,"  given  sketi-hes  of  Ihe  snn-dials  in  the  ObBerra- 
tory  of  Itenam.  Thix  observatory  was  bnilt  by 
Jey  aing,  Kajuh  r<f  .Inyntiagar.  n[iwanlB  of  300  yean 
ifo.  His  skill  in  mutlii'inatii^al  xeience  was  so  grnt 
that  the  Euiperor  Muhainmed  Shah  employed  hint 

ric  imt. 
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'  lath-pjlQ*er,  tile  Aaiyriui,  tkn  !■  DmmmmJ^ 
help  against  hi*  etwmy.     TUt  wh  ^v^     wtm 

'  Ahaz  went  to  DamMcoi  to  grtrt  fak  DMibMi^  k 
•aw  a  beautiful  altar,  and  nnt  wtnUng  dnMia|p  if 
it  to  Uruah,  the  piitM  fn  JeniMlm.  Aa  ■!>»  — 
completed  against  hia  retoni.  In  thsBONifUttf 
enterpiise  and  taste,  uid  ptohablr  ban  tM  ■■• 
trip  of  observation,  be  let  ap  Um  Ai  wUcb  b  mm- 
tioned  in  the  aeconat  of  the  minoalova  em  it  kb 
sou  Hezehiah.  thirteen  TCMi  after  AhamagiaMii 
to  bis  father*.  This  i*  perii^M  Om  fint  4U  «■ 
record,  and  is  1 U  yeu*  helm  Tlwla%  aid  a^t^r 


to  reform  the  eatendar.  He  also  bnilt  the  obarrvn-  ' 
toriesof  IX-lhi,  Main  on  the  Jumna,  and  Ouji-in 
The  Narc-iala,  or  iiiuatorial  snn-dial,  has  a  fare  jn 
inches  in  diami'ter  ;  the  SrnimZ-i/iin^d,  iire<|Uinnrni.L| 
■UD-itial,  boa  a  gnomon  30  fevt  long,  and  each  qii.i'l 
rant  is  9  feet  long.  Tlirae  inttniments,  whi.'b  :ii. 
shown  in  a  group  in  Fig.  309,  are  iiarticularly  in- 
teresliii;;.  as  tlii'v  carry  the  evp  bai-k  to  the  times  ..f 
the  Chaldean  astronomers,  there  in  no  reasonaMu 
doubt  but  that  these  inslniments,  absolnti-ly  dev-ii.I 
of  lenses  and  lulu's,  are  Kiniilur  to  those  uned  by  ibi.- 
observcrs  of  M<-sojintamia  a[id  the  valley  of  the  XiJe. 
i,000  years  ago.  The  dial  of  the  Hindoo*  is  ilescribrd  j 
in  the  Stirva  ;^id<thAn(a,  or  Sanskrit  textbook  of 
astrunomv,  trsnslateil  for  the  Am-riean  Oriental 
So<:irIy,  and  published  in  their  jmimal,  Vol.  VI. 

About  771  years  befor*  the  Christian  Krm.  the 
Assyrinn  king  Phnl  invwhil  Samaria.  Thirty-one 
years  aflernanl,  Pc^iah  of  Samaria  liesieged  the  young 
King  Ahai  in  Jcniaalun,  and  the  latter  sent  to  Hg- 


ence  that  it  was  like  the  equil 
dian  nations  and  of  UnoiNllalniL  Itva 
pattern  is  aasumed  to  have  been  oeifva 
Meiandria,  —  the  mardenr  of  Hj; 
vt'ry  gooil  authority,  —  and  JelMDr,  • 
man,  agnvil  in  supposing  that  it  had  ■ 
a  graduated  circle  on  whieb  tha  lliai 
mon  was  thrown.  The  dinnial  diTw-a 
the  obsrrvatoria  of  Chaldea  «•*  )icgh 
fraction  of  a  nolar  day  1  bat  wi  k 


y  the  eqoivalent  of  onr  L 


noies.      The  Chaldeana,  SnialiK 
Egy7<tians,  Gn-eks,   and  B 
daylight  into  twelve  peiic       ■ 
day  was  the  solar  day  bhu  iAb  •• 
The  dial  of  Abai  may  ban  Iwd  » 
on  the  upper  one  eS  a  Miiti  gf 
determinetl  by  the  shadow  of  \mm  § 
mon  on  the   gndoatlaoB  of  ttal 
which  was  de        d  far  that  mm 
wbieh  the  oba»..         w» 
spmbletheaiLdi  -^ta^ 

by  marking  the  •i 
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the  dial  of  Ahaz  to  be  a  concave  hemisphere  with  a 
central  globe  whose  shadow  fell  on  the  lines  engraved 
on  the  concavity.  This  would  resemble  the  Greek 
Kapha,  a  semicircular  concave  dial,  or  hemicydiuni^ 
Ascribed  by  Vitruvius  to  Berosus  the  Chaldeivn,  340 
B.  0.  ;  this  was  long  in  use  in  Rome,  and  many  have 
been  discovered.  It  consisted  of  a  semi-spherical 
horizontal  basin  with  a  style  ei-ected  in  such  a  man- 
ner tliat  its  extremity  was  exactly  at  the  center  of 
the  sphere.  The  shadow  of  the  2x>int  of  the  gnomon 
on  the  concave  surface  had  the  same  position  with 
regard  to  the  lower  sphere  that  the  sun  occujjied  in 
the  apparent  spherical  dome  of  the  heavens,  eleven 
converging  lines  in  the  conwive  part  dividing  it  into 
the  twelve  hours  of  the  day.  So  nmch  for  the  sur- 
mises  of  those  whose  studies  were  of  Greeee  and 
Rome,  but  to  whom  the  whole  Oriental  world  was 
not,  or  was  but  as  a  distant  an<l  unintelligible  mur- 
mur. How  little  even  Alexander  suspected  —  he  who 
penetrated  the  farthest  into  the  teeming  and  con- 
templative East  —  that  the  most  complex  and  elal)o- 
rate  language  of  wliich  the  world  had  any  knowledge 
—  the  SansKrit  —  hud  just  ceased  to  become  a  spo- 
ken tongue !  How  near  the  astute  Greek  came  to 
opening  the  volume  which  Providence  has  given  to 
hie  the  delight  and  the  wonder  of  the  philologists  of 
the  nineteenth  century  !  We  adhere  to  the  supposi- 
tion that  the  dial  of  Ahaz  was  a  structure  like  that 
of  Bjnares. 

It  will  be  noticed  that  the  chronicler  does  not 
state  the  result  in  hours,  but  in  degrees,  —  a  nuithe- 
mitical  mode  of  statement  which  shows  that  it  hud 
re.iched  its  then  form  through  the  hands  of  the  as- 
tronomers, with  whom  the  division  of  the  circle  into 
860*  was  usual  at  the  earliest  recorded  period  at 
which  astronomical  instruments  are  mentioned. 
The  ancient  horary  division  of  the  Hindoos  was  in- 
to sixty  hours.  The  Chinese  divide  the  solar  day 
into  twelve  periods,  each  equal  to  two  of  our  hours. 
The  Japanese  divide  the  solar  day  in  the  same  man- 
ner, but  for  common  customary  purposes  the  period 
of  daylight  into  six  equal  parts.  The  length  of  the 
divisional  portions  of  daylight  would  therefore  vary 
with  the  season,  but  extreme  accuracy  is  disj)ensed 
with,  and  the  variations  are  regulated  four  times  in 
a  year  upon  the  average  of  three  months.  The  e4ir- 
liest  mention  of  hours  is  perhaps  in  Daniel  iv.  19, 
when  the  prophet  became  "astonied  for  one  hour." 
As  Daniel  was  of  the  great  men,  we  may  assume 
that  his  coma  lasted  about  sixty  of  our  minutes,  as 
he  probably  regarded  the  horary  division  of  the 
astrologers,  rather  than  the  vulgar  and  fluctuating 
term  of  the  populace.  It  is  not  insignificant  that 
the  wonl  hour  occurs  but  once  in  the  common 
translation  of  the  Old  Testament,  sixty-seven  times 
in  the  New  Testament. 

The  weekly  period  is  mentioned  in  the  oldest  book 
in  the  world  (Genesis),  and  dates  from  the  planting 
of  man  upon  this  sphere.  The  nomenclature  of  the 
days,  placing  them  under  the  regency  of  the  planets, 
is  ascribed  to  the  Chaldeans  by  some  of  the  ancients, 
bat  Dion  Cassius  (XXXVII.  18)  says,  with  as  great 
probability,  that  the  Egyptians  were  the  first  to  re- 
fer the  days  to  the  seven  planets.  They  used  the 
hebdomadal  division  for  certain  reli<nous  observances, 
hat  also  the  decades  or  divisions  by  tens  of  days, 
which  is  also  used  by  the  Chinestv  Their  twelve 
hoars  of  day  and  twelve  of  night  were  also  each  dedi- 
cated to  a  genius  called  N<iu  (hour).  Night  was 
held  to  precede  day  :  **  The  evening  and  the  morning 
were  the  first  day"  (Gen.  i.  5). 

The  Chinese,  ancient  Romans,  modem-  Euro])ean 
nations,  and  astronomers  generally  began  or  bBgin 
the  day  with  midnight ;   the  Chaldeans,  Syrians, 


Hindoos,  and  Persians  with  suniise.  With  the 
former  he  is  a  great  fact,  with  the  latter  a  god. 

**The  Egyptians,  they  said,  were  the  first  to  dis- 
cover the  solar  year,  and  to  j)ortion  out  its  course 
into  twidve  parts.  They  obtained  this  knowledge 
from  the  stara.  To  my  mind  they  contrive  their 
year  much  better  than  the  Greeks,  for  these  last  iu- 
terealate  every  other  year  a  whole  month,  but  the 
Egyptians,  dividing  the  year  into  twelve  months  of 
thirty  days  each,  add  every  year  a  spjice  of  five  days 
[and  a  quarter]  besides,  whereby  the  circuit  of  tne 
seasons  is  made  to  return  with  unifonnity."  — 
Hkuodoti'sII.  4. 

"  These  [Egyptians]  of  Tliebes  seem  most  accu- 
rately to  have  observed  the  eclipses  of  the  sun  and 
moon  ;  and  from  them  do  so  manage  their  prognos- 
tications that  they  certainly  foretell  every  future 
event.  "  —  DioDours  Siculus  (60  b.  c). 

The  Egj'ptians  had  the  true  heliocentric  theory 
of  the  solar  system,  which  the  Greeks  could  not  re- 
ceive, and  which  was  re\ived  twenty  centuries  after- 
wards by  Coj)emicu8.  It  was  a  great  event  for 
Europe  when  Psammeticus,  al)out  650  b.  c,  opened 
the  ports  of  Egypt  to  the  other  Mediterranean 
nations,  and  encouraged  the  loniaus  and  Carians  to 
settle  there. 

The  horoscopus,  who  occuj>ied  the  second  place 
in  the  procession  of  the  Egyptian  priests,  earned  a 
horologiiivij  or  sun-dial. 

The  dial  is  mentioned  in  the  book  of  Tobit,  which 
is  supposed  to  have  Iwen  written  by  a  Jew  of  Pales- 
tine, detailing  the  experiences  of  an  Israelite  of  the 
tribe  of  Na])hthali,  who  lived  in  Nineveh  in  the 
reigns  of  iShalmanezer  and  Sennacherib. 

P<*rhups  the  true  order  of  statement  would  have 
been  better  preser\'ed  if  we  had  commenced  the  his- 
tory' of  the  dial  with  the  C1iine.*<e,  who  are  stated, 
no  doubt  truthfully,  to  have  used  the  gnomon  from 
the  earliest  antiquity  ;  but  the  noticres  attainable  are, 
Ko  scattering  and  vague  that  it  is  difficult  to  associate 
them  with  the  definite  details  which  have  been 
principally  referred  to  so  far.  The  study  of  astronomy 
m  China  is  as  ancient  as  the  time  of  Abraham,  ana 
the  earliest  known  observations  are  Chinese  (see 
Astronomical  Instruments),  though  we  have 
statements  of  ancient  historians  that  obserx'ations 

3uite  as  ancient  were  made  by  the  Chaldeans.  The 
ials  commonly  used  in  China  are  mentioned  by 
Mohammedan  travelers  in  that  country  in  the  ninth 
century. 

After  all  this,  it  seems  idle  to  quote  the  saying  of 
Pliny,  that  the  sun-dial  was  originally  invented  by 
Anaximander  of  Miletus  (550  B.  c.) ;  but  that  curious 
writer,  to  whose  apj»etite  for  information  we  owe  so 
much,  felt  bound  to  give  an  origin  for  everything. 
He  might  even  have  read  in  Homer  (950  b.  c),  the 
not  very  recondite  reference  to  a  sun-dial  :  — 

**  Them  curious  eyes,  inscribed  with  wonder,  trace 
The  sun's  diurnal  and  his  annual  race." 

The  building  in  Athens  long  known  as  the  **  Tower 
of  the  Winds"  is  now  known  a.s  the  **  Horological 
Monument  of  Andronicus  Cyrrhestes. "  It  had  eight 
faces,  CAch  provided  with  a  gnomon  and  divisional 
markings. 

The  dial  in  the  s<iuare  court  of  the  Alexandrian 
Museum  was  visited  by  an  august  procession  of 
]>hilosophers  during  the  seven  cj-nturies  which  sepa- 
rated Aristarchus  from  Hyimtia.  On  the  instru- 
ment, which  had  a  plane  i)arallel  to  the  eipiator  and 
a  gnomon  parallel  to  the  earth's  polar  axis,  Hip- 
parchus,  150  b.  c,  learned  the  length  of  the  year, 
that  the  four  (juarters  of  the  year  are  not  of  equal 
length,  and  also  observed  the  precession  of  the  equi- 
noxes.    See  Akmillaby  Spuebr. 


DIAL. 

Befare  tlie  time  of  the  erection  of  a  inn-dUI  in  the 
QniriiiilH  by  [,.  Fapyrina  Curaoi,  203  B.  l^.,  tiie  ti 
TH  called  hy  watuhea,  which  diriileJ  tlie  time 
tween  Out  rising  aud  netting  of  thr  hud.  About 
thirty  jeara  alter,  the  Cnnaul  lUrcim  Valerius 
Uesmta  lirauaht  to  Home  a  dial  fmni  tlicejailsof 
Catmiiia,  ill  SLuily,  anil  thit  he  placed  on  a  pillar 
neur  tliv  roatnim ;  but,  uut  being  ualuutatc-d  for  the 
litituile  of  Kumii,  it  waa  inexact. 

The  oU'Iisk  erected  by  AugUNtiia  in   thn  Campus 
*'      '         ji  broujiht  by  his  onlers  from  Bii^pt.     It 


loiiit  tniried  in  ruitm,  it  was  ilisinterred  but  not  r 
eie<:tej  by  Pope  Bcnvlict  XIV.,  and  was  found  tc 
be  bniken.  Pliny  states  that  in  its  iKMitioii  in  the 
Cammia  Uartiiu  it  vnw  "  applied  to  a  HUiKutar  piir- 
pnse  iiy  Ilu>  latu  liiiipi^ror  Auguxtus,  that  of  marking 
the  sluulows  projiwteil  hy  tiie  iiin,  ami  so  iiicaHurint! 
the  length  of  tin-  days  and  nklits.  With  this  ob- 
ject a  Htoiiu  [>avfTiii:nt  wim  hiid,  the  extreme  length 
of  H-hiub  cum'<|i;>iii|i'd  exictlv  with  the  lenglii  of 
the  shaihiw  thrown  hy  tiit  obiiliHk  at  tha  sixth  hour 
(noon)  on  the  lUy  of  the  wintiT  suUtiiw.  After  this 
periud  thv  shadnw  would  gp  on  ilay  by  day, 
gradually  decrrasin;;,  amt  thi^u  aftain  would  ai 
gixlually  incnsisii,  ci>m-s|HiiiiUiisc  with  certain  line* 
of  hiua  tint  wetK  insertol  in  the  stone ;  a  devira 
wall  desnriug  to  1>e  kiioirn,  and  due  to  the  in- 
genaity  of  Fm-uiidun  Tfrivua,  the  mathematician." 

On  an  anvi''iit  has-ri'lit'l'  it  Koiue,  an  lionr-iflass  is 
placet  in  the  h.-LtidH  of  Miirphi-us,  and  Atlientens 
savs  tluit  the  nni'iunts  carriml  portable  hour-glaitses 
with  tliem  as  invasiinTS  of  time. 

The  aucii-nta  bail  tlirec  tiiue-iui-asiinrs,  —  dials, 
hour-f(h>sses,  Fli-)Mydraiu  Alfred  the  GreHt  added 
waK  ti}iehi ;  iierliHiis  Kliu  Juuis  thH  pulsating  lever : 
Galili'oanJ  iJuyKlu-ns  the  twiidulum.     Kea  Ci.[ii;k. 

Thv  S|mnianU  fuuiid  tlic  Mexieaua  protided  nitli 
anil-dials  for  dct'-rndniiiK  thn  hour,  and  iiistruments 
for  the  aulatinns  and  eiiuinoxi>a.  Their  day  had  ux- 
teen  hours,  cumiufni-iiig  at  sunrise.  The  I'eruTiana 
hnd  also  tliidr  siiu-diiiU.  One  In  (iiAb),  iu  the  form 
irf  an  olulisk  in  the  ivnlcr  of  a  eindo  on  which  was 


of  tlu:  pisi 
the  eartVi 


d^hhtW 


mamei  a  pofar  A 

iiualor,  ai  the  plane  of  the  dU  b  akn  BHalkl  I* 
the  earth's  axis.     At  otlier  Udtodea,  tke  hMrJta« 

interaects  the  plane  of  the  dial. 
the  hour-linei  make  with  each  c 
meridional  line  cutting  the  XI I  di 
tude. 

The  rerliail  dial  (C)  ha«  »  iOmb  faad  to  k  M^ 
tower,  or  honse.     The  detemiBatkK  at  tb*  hi^ 
linii  is  similar  to  the  eaae  of  Um  b   ~ 
the  angle  fnnoed  t 
the  mittplemntl  of  tl 
its  parallelism  with  tl 

Varietii-9  of  the  rertical  dial  ai 
hainiift  pn'Hentationa  a 


i  by  the  gnotnoa  nd  dkl>ptaM  li 
of  the  latitude,  the  atyle  |«will| 
ilh  the  eaith'a  uii  aa  Man. 


wi-st.  it 


n  the 


thuiiiifat  them  idolatrous.    Tlu-iraiierstorsb 

with  the  HUio-t  stupid  iiniazement  at  tlie  Sanwu'iiic 

armila  and  olKu-rvH tones. 

Dials  wi-rv  plami  in  the  gantelis  of  the  Tuileries 
and  LnxiluUmrg,  an  urranjp.il  as  to  tire  a  cannon  st 
noon.  A  inurtur  is  pUeeJ  on  the  uierulian  line  of 
the  dill,  with  a  l>iiniiii){  lens  placsl  iiri;r  the  toiieh- 
bolu  at  sui'h  a  distiuiii-  aud  angle  that  as  soon  aa  the 
•un  arriv.li  uu  the  meriduin  its  rays,  ecmeentraled  by 
the  lens,  set  lire  lii  tlie  (siwih'r,  the  explosion  of 
which  anuouners  tlie  hour  uf  nnoii. 

"  W*  (sku  in  note  ndliDC  bnt  ftniD  Its  Uh  i 
To^TvK  UH-DHtonguu  kft  wLw  in  mMQ.'^ 

The  voiw  i*  rather  more  eui-rp'Iie  tlisii  aiiylhin;? 
vrhieh  meUni-lioly  Youn^  hud  ]>ro1iil)l_v  siiti''i|wted 

Dhils  an;  of  vsrious  comtrurtioii,  ae^■o^li^g  to  llie 
pn-srntation  of  lliu  i>Un<t  of  llie  diul. 

The  /W'tr-'/iil  {A)  has  n  plane  i«ral1t-l  to  the  axis 
of  the  earth  ukI  (lerpi'niUeiiinr  to  the  meridian  nt  llic 
pliute.  In  this  easi-,  the  style  is  ]amllel  to  the  plane 
of  the  dud,  and  the  luur-liiies  are  iMnillel  stnught 
lines,  whoiu  distanens  from  the  nieridiouHl  line  are 
rea[H'Ctively  pr<ipurti<me<t  to  the  tangents  of  the  an- 
gtex  whii-h  the  hour-planes  make  with  the  plane  of 
the  meridian. 

The  r-'Miiuta  dial  (A)  hasa  horirjintsl  plsne,  and 
makes  with  the  style  an  angle  equal  to  the  hititu<le 


verlii^l  plane  ef  the  Kyle,  ai 

When  a  wall  dUl  U  not  perpcndiealw,  it  b  mUI* 
be  declittfd. 

When  it  does  not  face  directlj  ene  oT  tlw  fcv  «w> 
dinal  poinl^  it  is  called  a  vtrtttal  dtilimtd  Md, 

The  dUI  showa  (rtu  nr  m/iw  tim^  aad  Mt  Ikr 
mmn  time  of  a  well-rmlated  doA.  Th*  dU 
agrees  with  such  a  clock  ioor  daja  fai  Am  fMT. 

An  aiimuth  dial  has  ■  (tyla  ptty«idid«kr  to  At 
plane  of  the  horiion,  and  mnifca  Ae  iaa'a  idHH^ 

The  pocket  nan-dial  (i))  has  k  Stfa  atniafet 
a<ljustm>'nl,  and,  of  Mnrae,  is  M^  WOlatMfftmtt 
ev.-n  at  its  calculated  ktitade. 

2.  Tlie  grad- 


DIAL-LOCK. 

tot  the  Chinese  market ;  the  outer  ciri'lr  had  nutii 
iMiraponding  to  Roman  numeralii.  Th<!  iniK-n 
has  the  Cbinen  horary  characwrs  for  the  ]i«noiU  nf 
two  honn  taeh,  u  they  do  not  indiente  these  by 
Dnmbere.  The  small  intervening  li(^irea  of  tlie  inner 
drcle  divide  the  two-hour  peiiods  into  haunt.  The 
index  liiiger  or  hand  mnkes  one  revolution  in  twenty- 
fonr  hours. 

8.  {Tele^rajikj/.)    An  insulated  stationary  trbeet 
having    Alternating 


FlE  1628. 


condui^tint;  i 
conduelin};  portion ) 
against    which   thi 

Eoint    of    a    8|irinfi 
ey  is  in  rrictioii!!' 


wheel  Boi 


To     Ihi 


a~n      wneei  £ 


the  bi 


■  of  the 


^hed,  and  the 

other   wire   to    the 

■. ,  J  axis  of  the  spring- 

'       key  e,  whose  pointer 

',   reats  on  the  wheel. 

As  the  key  rotnles, 

while  it  uaiaes  over 

r    the  metallic  iHirtion 

■^  of   the    wheel,  tJie 

~    cirruit  is  complete, 

and  when  it  )>aK.seH 


eondneting  portions  i  i  of  the  wh< 
broken.  Thus  are  aignata  given  i 
alarm  telegraph. 

Another  form  of  telegniph'dial  it 


EUBm-Oati  Dial. 

meter.  The  cut  showa  a  Ktenm-gage  dial  whii^h  has 
two  graduated  circles,  one  representinfc  {irvsstire,  the 
other  temperature. 

6.  An  instruDient  for  holding  tlin  'Inp  an  the  end 
of  which  the  gem  ia  cemiiiited  while  expoiail  to  tiie 
lap  or  wheel.  It  has  ui^iiHtments  ns  to  inclination, 
and  also  aiial,  with  markers  iiidirating  de{rr«ea  in 
adjustment,  so  as  to  )inrtiini  out  the  eirtunirepenoe 
of  the  atone  in  facets  fonning  i-hnrdi  of  spetifio  arps 
at  given  depths.     H-i-  ANr.ruiMKTKn. 

IM'al-look.  A  l«'k  i.i-<ivi.!i-.|  «itl.  -n..-  nr  mor.' 
dials,  having  a  series  of  letters  or  lignres  on  them. 
^ch  dial  haa  a  hand  or  (lointcr  eonnerteil  by  a 
spindle  with  a  wheel  inside  the  lock  ;  on  the  wheel 


'5  DIAMOND-CUTTING. 

false  notches  to  add  to  the  dittleiiHy  of  finding  the 
true  notch  in  eadi  whcTl.  To  adjust  the  notches  to 
their  proper  [lositinn,  a  nnt  on  the  1>nck  of  the  wheel 
is  loosi-ned,  and  the  ]Miinter  is  set  at  nny  letter  or 
figure  uliuaen  by  the  user.      See  pBHMUTATIilN-LO(W, 

Di'al-plata.  {dock.)  Tlie  face  on  which  tha 
divisions  intiicating  the  hours  and  ininulei  are  placed. 

Dl'al-whaaL  (Jloroloffij.)  One  of  (hose  wheels 
])laced  between  the  dial  and  niliar  plate  of  a  wal«h. 
Also  calliil  mamU-tchal  le-orks. 

Dl'al-woTk.  {Horologij.)  Tlie  motion  work  be- 
tween till-  dial  and  movement  plate  of  a  watch. 

Di'B-mond.  1.  (Pritiimif.)  A  small  kind  of 
typousetlin  English  printing  :  — 


2.  A  lasenye  or  r/iomb.  The  name  is  conferred 
upon  nuts  and  bolt-liesds  of  that  form.  Also  upon 
gravers  which  are  rhonibnl,  and  not  sijiiBn;  in  cross- 

3.  A  valuable  gem,  the  hardest  of  all,  and  of 
various  colors.  It  ha-i  niany  uses  in  the  mechanic 
arts,  derived  from  its  extreme  hardness  ;  some  uses 
in  optics,  owing  to  its  high  nrfractive  and  small  dig- 
lienuve  jiower.     Sii.  gr.  3.321. 

Among  the  celebretvd  diamonds  may  be  noted  the 
following  :— - 

Orait  ili-gul.  Found  in  ISSO,  in  Golconila,  and 
seen  by  Tavern ier.  Weighcit  793  carats  ;  cut  to  279 
carats  (carat,  4  grains). 

Jtutxinu.  Taken  from  a  Brahminical  idol  by  a 
Freijcli  .TOldier  ;  sold  to  the  Empress  t'HlIu'rine  for 
£00,000  and  an  annuity  of  £4,000.     Weighs  IS* 

Pill.  Bronght  from  India  by  Mr.  Pitt,  the  grand- 
f;<ther  of  the  first  h«rt  of  C'liatham ;  sold  to  the 
liegi'nt  Duke  of  Orleans,  iu  1717,  for  £135,000. 
Weighed  when  rough.  400  carats ;  cut  to  138i  carats. 
Najioleon  placed  it  i[i  the  hilt  of  his  sword. 

Koh-i-uoor.  Seen  by  Tavemier  in  ISflS,  in  the 
jiossi'ssion  of  the  Great  llogul.  Seized  by  Xadir 
tihah,  in  1730,  at  the  taking  of  Delhi.  Became  the 
property  of  Kuiijeet  Sing.  Captured  by  the  Eng- 
ukIi  at  the  taking  of  the  Punjab.  Preaentcd  to  the 
Queen  liythehJtstlndiaCninpunv.inlSSO;  weighed 
in  the  rough  »00  carats,  cut  to  \W-fs  carats  ;  rccut 
to  103J  laratH.  —  Bhandm. 

JiulrinH.     \  roMj-cut  diamond  of  138H  corats. 

Sir  iHsae  Xewton  sugKcstHt  lliat  the  iiiamond  is 
conthiistible,  hut  the  fin<t  to  extahlish  the  fact  were 
the  Florentine  Academicians,  in  1694  ;  thiy  suc- 
ceeded in  burning  it  in  the  foi'Us  of  a  laige  letis.  La- 
voisier, in  1772,  exuniined  the  n'snllsnf  comhustioo, 
which  shou'ed  it  tohepure  crystalline  farm  of  carbon. 

The  uses  of  the  diamond  indnde  the  following: — 

Abrailant   for  various  puiiioses,  in  wheels,  laps, 

Stone  drilling  and  sawing.     See  CabboN  tool- 


Engrave 


iiling,  and  marking  gradua 


Cilass-cuttins.  l.enses.  Jewelry. 

Di'a-mond-cut'ter'B  Com'paao.  [Dinmond-eut- 
ting.)  An  in.''tmnieut  nseil  to  measure  the  inclina- 
tion of  the  sidi-s  of  jewels.  It  i«  a  movable  arm  a, 
inserted  at  an  angle  of  45°  into  a  metallic  base  b.  It 
is  shnwii  ill  the  lower  illuHtretion  of'  Fig.  1630  a* 
tncn^itrini;  tb>-  incliinition  of  the  rotttl-side  to  the 
'jirillf  and  the  hisrt  to  the  Inbk.     See  BiiiT.I.IAST. 

Dl'a-mond-onttlnK.  Until  1470.  when  Lonia 
de  Rergli>'m.  of  Bruges,  lirat  discoveml  this  art,  the 
dinmoud  was  worn  uncut;  the  four  great  stones  in 
the  mantle  nf  Oharh-magne  furnishing  an  example. 

The  diiimiinil  ia  cut  in  three  forms,  tlie  Briluaict 


DIAMOND-CUTTIXG.  I 

(whicli   wr),  the  rrMR,  atiii  tlia   table,  and  thi^ir  rr 
«iiei:tive  vulues  are  in  tbf  onii-r  nnmiHl.     Tlw  fonji  i 
diuinoiii]  stiall  lUBiiiue  U  clrtrmiiliMl  by  iU  nhape  ii 
tlie  rough,  tlie  duty  of  tlie  la|>i(lary  being  to  vut  i 
■0  as  to  naurilii'U  u  little  un  ]hiiiiuI>1i>  uf  tkH  Btunii  bid 
obtain  tlie  (jreatiMt  miriiui',  tefrnution,  and  geam 
beauty.     llavi[ij{  ilraiilud  ui»ii  the  form,  a  uiudi*)  i   . 
made  in  li'uJ  and  kfiit  Maiv  tlut  wuTkman  ai  a  coiiy.  i 
The  rough  dianionil  i»  uvniuiited  to  a  liaudle  callnl : 
a  dop  \a,   Fi;{.    1S30I,    li'aviiig  the   ]nn  exjioecd ' 
which  is  to  l<v  fkiuoi'i-iI  to  tunn  ou«  laeet.     The  pro- 
jertinfc  portion  istlii-n  ^•UluVl.■d  by  attrition  against 
another  dioiiiuud  Hiniilarlv  set  in  a  hauille  tjf.  Fig. 
1630),  or  by  nieauH  cif  diiiniond-duNt  and  oil  apon  a 
diA,  wheel,   or  wire,   aci'oniing  to  circumstances. 
When  a  favut  is  Hnished,  the  stoue  is  reset  in  the 


n|.lS8D. 


^zt:. 


mil   the  i<pn 


Si^eral  month!) 

>niii,  as  tlie  work 

Thi'  imhsIiiuK  is  JKTf.irniiNl  ui«n  a  mpidly  revoh . 
iogiiiin  wheel  (f,  dnvenbva  iMkiul;/,  and  fed  bv  hand 
wUh  diamond-dust  and  oil  (r;.  Vig.  1630).  Tlie  dia. 
mnnil  in  set  in  a  dun  bh  lii'foh-.  on  the  end  of  a 
weiRht<-<l  ami  /r,  and  held  aKaiiist  the  wlierl ;  the 
results  of  till!  {iroLi-sK  lR'in){  loUn-ted  in  a  box  for 
Tuture  opentionH. 

Tlie  weight  or  a  diamond  is  exprcesed  in  catats 
"jiial  to  four  iftiiiii.s  ;  the  ti'mi  is  deriviil  froni  the 
Aisbie  qinit,  a  Iwaii,  a  won!  deriveil  from  Ihi-  CJreek 
ttnifi-m,  aignifying  a  lir'tc  horii,  the  fruit  of  the  ka- 
roli-trci'. 

The  valni!  of  ■  dinmniid  ia  eommonlv  increaaed 
tbrerfold  l>y  skillfiil  rutting,  ami  its  value  U  the 
■qnare  <if  its  weigbt  eI|•^■ssell  in  eurata  nmltiplieil 
l>y  3  40  a)irete.  This  is  but  an  approximation  to  the 
truth,  for  thi'  value  of  dianHinds  Huuluates  like  other 
things,  though  to  a  less  extent. 


'6  DIAHOHIX-DBILL. 

Diamonds  with  flaws  or  iniprrfectinna  ap-  mbu 
asunder  or  split ;  the  Utter  (Nliovn  at  j4)  Mufi  a 
s]iFedy  l>ut  rukj  operation,  reiiuiring  grmt  ju<l|- 
meiit  in  dutenuininf;  the  plane  of  idearaite  aod  rkiU 
in  the  use  of  tlw  chisel  b  and  liamnier.  Foruaini, 
a  Stir  wire  is  used,  fed,  la  in  the  rase  of  the  rvioW- 
ing-wliwl,  with  diamoiid-diiat  and  oil. 

llianionds  are*of  varioua  culun.  They  are  itj*- 
taltized  raiboii,  which,  not  color,  ilrii-niiinn>  xhr 
uheiniiral  <lilference  betwcm  the  dliniunil  and  otli-r 
fpjiiis,  aui'h  as  the  ruby,  aniethi-nt,  (oinu,  <'t>'..  wliil'- 
Its  harilnrss  exjireaars  it*  mnhaniual  ditfi-rni*-. 

Dfa-mond-draft.    {H'raHHg.)    A  nn-tlrixl  i>f 

drawin;;  the  warrHthreada  through  the  hnlilln. 

Dt'a-mond-dilU.  A  <lrill  aminl  with  a  dii- 
mond,  whii:h  riita  its  way  into  th*  matrrial  a>  the 
drill-stock  is  rotated.  It  was  inveiitiil  If  Hnniaiin. 
and  {latcnteil  in  France  by  him,  Juiw  S,  ltS4.  II- 
alates  Uiat  he  makes  crystals  or  angular  fngiiiptita  of 
the  black  duuiiund  usprulin  "HiirKing,  tuniiuit,  and 
polishing,  etc.,  of  hard  atnni's  such  as  granite,  [ur- 
])hyry,  marbles,  etc."  Thediaiiinnd  is  broken  (o  ob- 
tuiii  angular  fragments,  whiehareeiiiliHbirdliT  alloy* 
in  the  mrlallic  stock,  to  fiinn  a  cuttiiig-lool  \y}f. 
Fig.  1631).     See  L'Alilii<\  TnoL-nilNTH,  ]i.  481. 

In  his  evrtificate  of  aildilion,  Marvli  31,  18S5, 
he  slates  that  the  ilianiouda  are  to  be  iliaerled  in 
holes drillMl  for  thtm  in  the  end  of  the  drill-rvl. 
thu  metal  being  battered  down  around  them  to  fnirn 

The  drill-bar  slide*  vertically, 
bevel-gearing.     He  refetn  ti 
the  drill. 

Lesi'hot  in  1860-64,  and  Pihet,  in  1566,  de- 
voted  some  care  to  the  matter ;  the  latter  introduci^ 


n(.l«8L 


the  annular  drill-head  (shown  at  a*,  n^  im ),  w 
is  a  steel  ring  atudded  with  black  dlamoDda.  imt 
beads  of  the  drills  used  at  the  Uont  Cmla  ToaM 
mid  the  excavationa  by  Qeneml  NewloB  at  Hal- 
Ii'lB  Point,  Fjist  River,  N.  Y.,  wen  of  thia  Aat- 

Fig.  1632  represents  a  prosperdM  or  op«»  til 
drill  detached  from  the  boiler  which  dnvea  it.  Thi 
two  osi'illating  etiginea  e  drive  the  faeTFl-ffariM  ^ 
which  rotates  the  drill-bar  i/  tma  WO  to  1,IN 
rrroliilioiis  per  minute,  bonng  in  r—"—^  —* 
from  15  to  20  feat  per  hoar,  a  is  the 
steam  connections. 

Fig.  1633  bi  a  mining  or  tnniiel  drilL  n«  i» 
right  frame  B  E,  which  snpparts  the  iwinl  4A 
head  with  tu  gear*  and  drlD,  la  ittMhad  by  >!■■» 


DIAMOND-DRILL. 


DUMOND-MOBTAR. 


PrupMinf-Dria. 


plktea  to  the  tnp  nixl  bottom  of  tlii-  ilriving-ahaft  F, 
and  ma;  be  Kwutig  tn  the  rij^Ut  or  Mt,  deiicribing  a 
■eniicirclc.  This  allowH  tlir  drill  to  act  at  any 
angle  of  the  hiiriwiital  arc  thus  dvaeribed  witliuiit 
moving  the  machine.  The  drill-hund  alno  slides  up 
and  il^n  thU  adjustable  frainu  E  K,  enabling  it  to 
bore  a  prnwiidiculnr  rov  or  horiiwntal  holi». 

The  drill  itwlf,  with  its  feed-^ars  and  slidin^- 
finide  0,  may  be  tiiniKd  (»)ni]>Ii-ti-1y  ruiiiid  by  looxrii- 
luK  »  nut  on  tb«  1«ck  ur  tliu  awirtl-lieail  so  tliat  tb" 
point  of  the  drill  sliail  rlescribe  a  vertical  ciruk',  at 
any  angle  of  vliich  it  will  bora  iHinallj  wvll. 

The  two  uprights  (!  Q  used  to  support  the  drivinji;- 
■hafl  F  are  made  of  tommon  hydraulic  [lipe,  and 
may  be  lengthirneil  or  shorteiicd  according  to  tlie 
hwht  of  the  tunnel.  The  driving-shaft  .f  has  a 
■liding'gear  attaidied  by  teatbvr  and  spline,  adjust- 
able at  any  position.  The  sliding  brocu  just  beneath 
this  gear  is  userl  to  steady  the  liriving-shaft.  Motion 
ii  comraunicatej  to  this  shaft  by  nicana  of  the  gear 
D.  The  imsts  E  E  are  set  firmly  against  the  upper 
wall  by  means  of  extension- screws  If  .V,  wliidi  niav 
be  run  up  two  or  three  feet  if  desirerl.  Tin;  steam 
or  compreeaed  sir  ia  brought  through 


e  /  nre  two  vii-ws  of  a  triancalar  frapnenl  of 
dianiond  mountiMl  for  drilling  chin*  or  porcelain. 

if  is  a  sigunrc  stone  mounted  for  tlie  same  nurpoHe. 

A  is  a  metallic  tube  for  drilling  annular  holes  in 
jewcla  with  diamond -dust. 

i  is  a  diamond-jioint  mounted  for  etching  or  ruling 
in  engraving. 

j  k  are  ilianionds  mounted  for  ruling  gradnatione 
of  inalheniath'al  iuHtmmelits. 

Di'a-moud-gage.  Employed  by  jewelets  in 
estimating  the  si/ps  of  small  diamondn.  In  the  staff 
are  set  small  Crystals  of  graduated  sizes  by  which 
jewcIsHRTomponil.  The  crystals  are  from  1  to^^of 

Di'a-mond-^eBd'ed  Bolt  Set:  B<>lt.  A  bolt 
whose  heail  has  a  luzemjc  <ir  rhomlial  shB|ie. 

Di'a-mond-knot.  A  kind  of  knot  made  at  equi- 
distant intervals  un  a  rojie,  to  give  support  to  the 
hand  or  foot. 

Bi'a-motid-^aiw.  The  diamond  lens,  on  mg  to 
its  high  refractive  and  small  dispersive  power  re 
i(uin-s  much  less  curvatun.  (lian  glaivi  leosra  of  thi 
same  forsl  length.  It  therefore  oilmits  of  the  em 
iiloyinent  of  alaigi'r  jiencil  of  rajs  and  gives  more 
liglit.  A  diamond  and  a  plate  glaf>s  lens  of  similar 
form  and  railins  are  in  tlieir  comparative  magnif}  lug 


__ .  ^  t  dixtance,  and  fntroiluiwd  into  j 
the  engine  by  pijio  L.  .If  is  the  exhauit-pipe.  The 
feed  may  be  varied  at  pleasure,  and  acconiiiig  to  the 
hardness  of  the  rock  fmm  1"  "    '  '' 


-inch;  thatis,  from  2  to  10  inche 
handles  H,  and  trundled  about  like  a  wlieelbarrow. 


ches  per  minute.     The 
axle  by  depn-saing  the 


Diati 


ling. 


s  to3. 


e  made  by  Andrew  Pntihard 
Fig  lesi 


■(pressed 

are  front  and  side  views  ol 

in  turning  rabies  for  watch 


Operated  by  eithei 

Id  Fig.  1631,  a  « 
diamond-chisels  used 
jeweling. 

h  a%  diamond-drill  for  making  the  holn  in  the 
rabr  plate. 

da  ft  tool  of  steel  wire  to  be  used  with  diamond- 
dnat  in  drilling  jewels. 


Di'a-mond-mor' 
tar.  Diamonds  for  the 
use  of  the  lapidary  are 
cnislipcl  in  a  mortar, 
which  consists  of  a  cyl 
indrieal  Ixix  a  and  a 
iieatle  *,  both  made  of  j 
hardened  steel.  Aamall  / 
rough  diamond  is  placed   — 


n  the  ni 


',  and  the   l> 
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DIBBUKO-MlJaHnnL 


fig.  1636. 


|>e8tle  <1  riven  down  by  a  hammer.  The  pieces  of 
Droken  diamond  are  examined  for  the  detection  of 
fra^nents  suitable  for  ^vers,  drills,  and  etchinc- 
points.  The  remainder  is  mashed  to  an  imiMtlpable 
}K>wder  by  scvt^ral  lioum*  continued  work,  rotating 
the  itestle  bet\V'een  blows. 

When  sufKcient  fineness  is  not  attained  by  the 
mortar,  the  dust  may  lie  ground  between  the  con- 
cave and  convex  surfaces  c  d  o(  a  hardened  steel 
mill,  a  little  oil  Kang  added  to  the  dust.  The  par- 
ticles will  ^crind  earh  other. 

Di'a-mond-naiL  A  nail  having  a  rhonibal  head, 
need  for  some  jmi-jioses.  The  acute  angles  of  the 
rhomb  are  sonietinu>.s  made  to  clinch. 

Di'a-mond-plow^.  A  small  plow  having  a  mold- 
board  and  share  of  a  diiimond  shape ;  that  is 
rhomboidal.  One  side  of  the  rhomb  runs  level  on 
the  ground,  another  forms  the  breast,  and  the  other 
two  an;  the  marginal  lines  of  the  backward  extension 
t)f  the  mold-boanl. 

Di'a-mond-point.  A  stylus  armed  with  a  dia- 
mond, either  gnjund  conieal  or  made  of  a  sehvted 
fragment  of  the  desin»<l  8liai>e.  Wilson  I^wry  in- 
trotluced  the  diamond-])oint  into  engraver's  ruling- 
machines.  Et«hin!(.t<K»l.s  have  been  )K>inted  with 
diamonds.  l)iani<)nd-]M»int8  are  UM'd  in  ruling  the 
graduation  of  the  finer  kinds  of  instninients,  also  by 
XolK'rt,  it  is  supposed,  in  ruling  the  wonderful 
wrii's  of  lines  that  form  the  tests  of  the  microscopes 
of  hi.icher  ]K)wers. 
Di'a-mond-point  Chis'eL  A  chisel  whoso  cor- 
nel's are  ground  off  ol>li<|uely. 

Di'a-mond  -  tooL  {Metal  ^ 
working.)  A  metal-turning  tool 
whose  cutting  e<lge  is  fonned  by 
facets. 

Di'a-mond-w^ork.  (Mason- 
17/.)  ReticulatiHl  work  formal 
by  eourw's  of  lozenge  -  shaped 
stones,  very  ronim<m  in  ancient 
nmsonry. 

Di'a-pa'aon.  [Mime.)  A  stop 
of  an  organ  having  piiK*8  or  reeds 
extending  throughout  the  s<'ale  of 
the  instrinncnt. 

l)ia{>ason-htops  may  1m»  open  or 
8topjted^  as  the  pipes  are  open 
above  or  are  closed  by  ttnnpiaivt. 
lH)tthlf..<U(ijMson  is  an  octave  graver  than  diajxuon. 
See  St(U\ 

Di'a-per.  1.  {Fnhrir.)  A  linen  toweling  with  a 
small  iigiin'  thrown  up,  a^  in  danmsk. 

2.  A  iKinel  or  Hat  n»cess«Ml  surface  covered  with 
carving  or  otlu-r  WM>ught  work  in  low  relief. 

Di'a-per-work.  (J/^i. •*<>/*  r//. )  A  )>avem<»nt  check- 
(tTVi\  by  stones  or  tiles  of  different  <*olor8. 

Di'a-phane.  {Ftthric.)  A  woven  silk  stuff  with 
trans|>arent  aiu\  coloretl  figures. 

Di'a-pha-nom'e-ter.  An  instniment  for  meas- 
uring th«'  ti-ansjiareui'v  of  the  air. 

Di  a-phan'o-8Cope.  [Oph'rs.)  A  dark  l>ox  for  ex- 
hibiting tninspaivnt  pictures  with  or  without  a  lens. 
Di  a-phan'o-type.  {Phot,>fjrnphti.)  Another 
name  for  the  /*<//*«/>/*//)*%  in  which  a  <liaphan«)us  or 
pale  positive  on  a  paiHT  ren»lere<l  translucent  by  var- 
nish is  colori'd  on  the  Kick  and  placeil  over  and  in 
exact  corres|>ondence  with  a  duplicate  positive  of 
stnmg  character. 

Di'a-phragm.  1.  A  ]«irtition  in  a  chamber, 
tulH»,  or  other  object. 

Flexible  diaphragms  are  used  in  st«*am-j)ressure 
indicatoi-s,  faucets,  gas-regulator^.  pun)ps,  ftc. 

2.  (Optics.)  An  annular  disk  in  a  cainiTa  or 
telescojM*,   or  other  optical   instniment,  t<»  exclu<le 


rHamnnft'  Point 
Chisel. 


some  of  the  maniAal  imyi  of  a  baai  «f  VfM^  Hkm 
original  form  of  this  beantiM  eoatri^naw  it  tiM 
iris  of  the  eye,  which  ahnts  ool  itimg  Vif/Uk  mA 
regulates  the  quantity  admitted.  At  mm  if  tfM 
iris  was  known  to  Le<maido  da  Vinci. 

Di'm-plinigiii-€aii'o0t    One  wUak  flbas  Hi 
aperture  by  the 

depression      of  !%•  IMl 

the  dianhragm 
upon  tne  end 
of  a  pipe  by 
means  of  a 
screw-plnnger. 

D  i  /  a  - 
p  h  r agm- 
plate.  A  plate 
beneath  the 
stage  of  a  com- 
|K)und  micro- 
K<!oi>e,  to  restrict 
the  amount  of 
light  reflected 
from  the  mir- 
ror. The  plate 
has  a  number  of  holei  of  TMyiiig  gbttg  tiAtt  if 
which  may  be  brought  to  bear. 

Di'a-pnragm-piimp.  A  pomp  in  whfafc  a  #A> 
]>iston  is  attached  by  an  elasne  diaphii^gHy  «Mfl|f 
of  leather,  to  the  ndei  of  tlie  banti.  It  wm 
described  by  Dcaagiiliers  in  1744  at  "a  |Mon  «tt- 
. out  friction."  It  ia  much  older  tluui  tfcatinHif 
this  philosopher,  however.  It  htt  been 
again  re-invented,  and  broo|^t  ont  with  a 
of  trumpets.  See  BkQ-TVUT.  Ita  apptteatian 
have  been  suggested  by  the  human  dmfihi^pik 

Di'aa-tim'e-tnr.    A  philoeophioal  ii 
nK*asuring  distances. 

Di'a-atyle.  {Art^iteeiure,)  Aiyitattaf( 
at  ion  in  which  the  width  of  the  tatenohnMi  ll 
(^pial  to  three  diameters  of  a  odlnmn. 

Di'a-tom-priam.    (<3Met.)    A 
useil  for  illuminating  amall 
objects    in     the    field   hf 
obliriue  light. 

Di-af  b-nL  Angle-stonei    ^ 
in  a  wall,  wnni^ht  on  two  3^^.      ^^ 
faces,    an«l   projecting  be-     yj^^^ 
yond  the  general   fi^e  of         '^ 
the  wall. 

Diba>le.  A  pointed  im- 
plement with  a  spade-han* 
die  used  to  make  a  hole  in 
the  ground  to  rec«ive  aeed. 
In  the  ¥Mt  of  Enfj^and 
wheat-crope  are  put  m  bj 
this  means.  It  is  slow,  but 
8uie.  A  man  takes  a  dibblf 
l^ackward  across  the  field: 
drop  the  grains  into  the  h  •»  « 

seed,  but  the  princi|ial  .^  li  fti. 

soil  around  the  seed,  to  ium  A  fl 
in  that  sandy  conntry  wWeh  *-i 
warren,  and  where  a  eertiin         I 
prietor,  Coke  of  Norfolk,  «■*  ■ 

quarrelinsr  for  one  blade  Oi 

Dibl>line-m»-<diiiM'. 
holes  in  TOw^  for  potato  a 
things  which  are  planted 
be  adapted  for  com  hw  1 

I>ortion  between 
distance  ap 
tenthHi  one  w« 
lie  pusheti  by 
to  gardening. 
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About  1649,  Gabriel  Platte 
described  a  dibbling-machine 
formed  of  iron  pins,  '*inadc 
to  play  up  and  down  like  vir- 
ginal jacks." 

Dice.  Cubes  with  marked 
sides,  thrown  from  a  box  and 
used  in  gaming  or  determin- 
ing by  cnance.  The  dice  of 
Thebes  were  cubical,  and  num- 
bered like  the  modem,  as  may 
be  seen  by  the  figure  which 
represents  ancient  dice  in 
European  museums. 


V|g.l6aA. 


JUuimi  J^ptian  Diet. 


Dibblers. 

Dice  are  referred  to  in  several  places  in  the  **  Rig- 
YedSy"  the  most  ancient  of  the  Sanscrit  religions 

books :  — 

**  Let  man  fear  Him  who 
liolds  the  four  dice,  before 
He  throws  them  down."  — 
Rig-Veda,  I.  41,  9  (b.  c. 
1500). 

Rhampsinitus  is  said  by 
Herodotus  to  have  played 
with  the  goddess  Ceres,  and  Mercury  is  fabled  to 
iMTe  played  dice  with  the  moon,  winning  fram  her 
the  five  odd  days  of  the  year. 

The  game  of  checkers  also  was  played  by  Rames(>8, 
with  two  sets  of  men  or  dogs  {IcUruficuIi),  or  counters 
{ealeuli),  of  different  colors.     See  Checkers. 

While  the  statement  of  Herodotus  jwssesses  a  C4»r- 
tain  historic  interest,  we  cannot  credit  that  dice, 
Imnckle-bones,  and  ball  were  invented  by  the  Lydi- 
•ns  to  while  away  the  altt^rnate  days  of  fasting  to 
wUch  the  people  were  subjected  in  a  time  of  bitter 
•carcity.  Neither  can  we  cre^lit  Socrates  when  lie 
avers  that  Palamedes,  son  of  the  King  of  Euboea, 
iDTent<Hl  dice  to  serve  instead  of  dinner  during  the 
ai^ge  of  Troy,  1200  b.  c. 

"  Herodotus  is  mistaken  when  he  says  that  these 
nports  were  invented  in  the  time  of  Atys,  to  amuse 
toe  people  during  the  famine,  for  the  Heroic  times 
•re  older  than  Atys."  *'  In  Homer  the  suitors  amused 
themselvea  in  front  of  the  door  with  dice  [to  deter- 
mine by  the  chances  who  should  claim  Penelope]." 
—  Athenaus,  a.  d.  220. 

Plato  is  more  probably  correct  in  ascribing  them 
to  the  Egyptians,  though  the  Sanscrit  book  is  as  old 
am  the  Pentateuch  and  the  Pharaoh  who  knew  Jo- 
ae^. 

The  Greek  dice  were  cubes,  and  were  numbered 
like  our  own,  6-1,  5-2,  4-3,  so  that  the  opposite 
fiiees  should  add  7.  They  usually  threw  three  dice. 
The  original  dice  are  supposed  to  have  been  knuckle- 
booea,  and  they  still  maintained  their  po])ularity  af- 
ter the  more  perfect  niunbered  cube  had  been  intro- 
dnoed.  ^e  oones  were  called  tali,  and  were  used 
five  in  number.  The  astragali  were  ]>robably  cubes 
without  nnmbers,  and  played  like  the  knuckle-bones ; 
they  were  made  of  bone,  stone,  metal,  ivory,  or  glass. 
The  number  of  pieces  used  was  similar  to  the  num- 
ber of  the  lines  on  the  Greek  abacus,  or  the  digits 


of  the  hand.  (See  AfiACirs.)  The  game  of  aatruyuH 
is  represented  in  ancient  sculpture  and  in  a  painting 
in  Herculaneum.  Pliny  mentions  a  group  in  bron;.e 
by  Polycletus  of  two  naked  boys  at  play,  then  in  tlie 
Atrium  of  Titus.  The  same  subject  in  stone  is  in 
the  British  Museum. 

In  the  «ime  of  duodecivi  acripta  the  moves  were 
determinea  by  dice  ;  the  game  of  tcUi  and  tessera  was 
played  with  dice.  Dice  similar  to  ours  were  found 
at  Herculaneum,  and  the  convulsion  which  over- 
whelmed Pompeii  surprised  a  hazard-party  at  their 
amusement ;  1800  years  afterward  tne  dice  were 
found  in  their  bony  hands,  and  the  game  yet  unsettled. 

At  an  entertainment  given  in  1367  by  the  Lord 
Mayor  of  London,  the  Kings  of  France  and  Scotland 
being  prisoners  and  the  King  of  Cyprus  on  a  visit 
(t^inp.  Edward  III.),  the  host  challenged  all  to  dice 
and  hazard.  —  Stow. 

The  dice-box  of  the  ancients  (fritillvs)  was  of  a 
cylindrical  foi-m,  and  had  parallel  indentations  to 
turn  the  dice  as  they  were  shaken. 

To  descend  one  step  lower  brings  us  down  to  the 
game  of  **  odd  and  even  "  {par  et  mpar),  a  puerile 
amusement  played  by  the  Roman  vagabonds  with 
lx>ans,  nuts,  alnionds,  or  coin.  It  was  played  with 
the  fingers  in  ancient  Kgypt,  in  Greecre,  and  in  Rome, 
and  still  survives  in  the  Mexican  wora. 

Pitch  and  toss  was  not  so  common,  but  pitching 
coins  or  bones  within  a  ring  or  into  a  hole  was  com- 
mon in  ancient  Greece. 

Thimble-rig  was  understood  and  practiced  by  the 
ancient  Egyptians,  much  as  by  the  vulgar  of  the 

{iresent  day.     It  consisted   of  four  inverted   cups 
tiding  an  object,  such   as  a  pea  or  other  **'littie 
joker,"  and  is  (lescrilied  by  Kenrick  and  Wilkison. 

Di'chroHEicope.     {Optics.)     An    instrument  to 
exhibit  the  two  comple- 
mentary coloi-s  of  po-  *'te- 1640. 
larized  light.    The  qual-  ^^. 
ity  called  the  dichroism  4 
of  crystals  consists  in 
transmitting     different  ^ 
colors     when      viewed  'K^ 
in  different  directions.                 Diekroteept, 
There  are  several  vari- 
eties of   this    apparatus  invented  by  Arago    and 
Brewster. 

As  constructed  by  Brewster,  it  consists  of  a  tul>e 
about  two  inches  long,  blackened  on  the  interior, 
and  attached  to  a  ball  and  socket. 

The  ball  contains  two  prisms  of  calcareous  s]<ar, 
separated  by  a  film  of  sulphate  of  lime,  so  placed 
that  each  pair  of  the  four  images  is  tinged  with  tlie 
complementary  colors.  A  lens  is  arranged  u^ion  or 
near  the  prisms  either  at  front  or  back. 

On  viewing  the  sky  or  any  luminous  object,  four 
brilliantly  colored  images  of  the  aperture  will  be 
seen,  the  color  of  the  two  middle  ones  being  com- 
plementary to  that  of  the  outer  ones.  By  moving 
the  ball  in  the  socket  the  colors  will  >constantly 
change,  and  the  images  will  sometimes  overlap  and 
sometimes  separate,  exhibiting  a  gi-eat  variety  of 
hues,  pleasing  the  eye  by  their  combinatious  and  by 
the  soft  hannony  of  their  contrasts. 

Many  iM'autiiul  variations  may  be  obtained  by 
using  several  films  of  sulphate  of  limo  having  their 
axes  variously  inclined  to  one  another. 

For  other  forms  of  this  instrument  see  **  Encyclo- 
pedia Edinensis,"  Vol.  XV.  pp.  653,  654,  and  plate 
ccccxlii. 

Dic'ing.  A  mode  of  ornamenting  leather  in 
squares  or  diamonds  by  pressure,  either  of  a  blunt 
awl  or  an  edging-tool,  or  in  a  machine  by  pressure 
between  dies. 


I>lok'«y.  A  *eat  behind  tba  body  of  a  oiniige 
for  Krvaiita.  la  tlie  old-fuhfoueJ  Ensluh  Btage- 
ooach  it  wiu  occupied  bj  the  giuuil  ■Dif  Mtnia  iiaa- 


,  ir  it  may  be 
merely  h  plug  driven  out  of  the  obji-ut  to  fona  a 
bolt  or  rivet  Bole.  Innut-machiui's  tlie  nuta-blanks 
may  be  made  by  odc  die  aud  jiuDc:hrd  by  uuother. 

b.  (Forging.)    A  device  coniiiiiting  at   two  jiarts 
wUicb  coaut  to  give  to  the  piece  iiwaged  betwecD 


tbem  the  desired  form,  ta  in  the  example  (Fig, 
IS41),  whivh  abuwii  a  »'t  of  hammcr-foriini]);  I'ameo 
and  intaglio  die«,  whii-h  act  Bucceasivfly  ujion  the 

r.  {Shtrt-mttnl.)  A  former  and  punch  lira  i-auieo 
•nd  iulaglio  die  betwreu  whiih  a  piitcc  or  sheet- 
■nettil  {i  presHcd  into  Kliape  by  a  blov  or  simple 
premmre.     See  Drdp-ckksn. 

d.  ('.'.ifNiRff.)  Itcith  dies  are  inta({lio,  no  u  to 
miike  n  caiiki)  or  iniMil  iinjiression  u|i»ii  eai'h  face 
of  the  jt/tiHelu.'/.  Tin-  uiiin-r  die  Jia»  the  obvenf, 
the /i(iv,  which  iaoftni  the  bust  of  IhH  scivereign  or 
Datioiiat  euibleiu.  Tlie  lower  ilic  ha.i  the  revtrm, 
with   uu  I'ffigy,    Icgi'nd,    value,  ewutcln.'on,   as  the 

Owing  to  the  random  way  in  which  ornaments 
•TB  disponed  on  coins,  any  general  delinition  will  no 
longer  meet  all  caries. 

A  die   for  coining,   merhaniraltv  ronsidereil,   ii 
maile  by  the  fiilloHinK  pm-'ra* : 
Dg.  1642.  A  piece  of  wfl.Tie.1  Ht....|  enlled  a 

A«ft   is   pn-jnnil,  n 
end  the  desiirn  i«  nit.     Tlie  uteel 
■a  then  Imnleueil,  and  in  umh]  to 
make   a    vuilrir,   m   which 
inijimuion    in    inlaglio,   tliat  is, 
sunken.    A  \Ai\n  orwiftenisl  steel 
alittleliirKerthanitsuItiinatesizc^ 
CMkhc-Dio.       and  with  the  center  n  lit- 
tle rai*-,l,  is  pliic.-.!  on  the( 
bed  of  a  screw-press,  and,  the  hanlcned  matrix 
being  placed  upon  it,  pressun'  is  hroiiuht  to  bear  on 
the  inntrix,  which  delivers  its  initiression   on    the 
face  of  the  plug.    The  result  is  a  salient  impression. 


)0  DIB-8ISKHra. 

aud  forma  the  ptMdL  In  all  eMM  vWa  BMd  k 
condenaed  it  beeomes  iMtad  aad  kodat^  mA  h 
this  case  it  becooa  nmmwir  to  wiUltow  Ar  ^ 
perfect  ptmcA  and  tuuml  it,  •fUr  vUckHnalia 
another  preaaure  from  the  tutrix,  nb  bi^Mkl 
until  the  imprenon  ia  folly  derdopcd.  IWfMi^ 
by  a  umihu*  operatiou,  ia  then  ea^md  to  aifci  ■ 
itU.  The  die  ii  then  h^rdeaed.  and  mn  ha  Mil 
fur  coining  or  for  making  a  iww  Av*  if  ON  KiHr 
sliould  beotmis  injured.  Tba  tnt  pariM  dte  b 
generally  retuned  for  the  mnpoM  laat  mialOamiL 

The  date  ia  ^t  by  band  into  the  Mm  to  he  Mid 
in  coining,  aa  it  rwiuina  to  be  idiBnged ;  aaA  At 
lirat  die  and  the  Aub  may  he  WMMred  ftr  nM(f 
years  and  may  make  hnndnda  o(  ((jml  For  the  ^ 
plication  of  the  dia,  see  L'ulNlxo. 

A  nHHle  of  procedure  which  aaTea  one  rtap  in  At 
above  process  is  to  engrave  the  dcetp  In  iat^^ 
the  Hret  plaoe._   This,  when  fa     ' 


malrix,  from  which  the  •■net 
■      „       '      "        '    ^forcoinii^ 
A  die  will  eometimea  deliver  SSO.WO 


being  used  to  form  the  m 


before  it  is  necessary  to  icmova  it  &im  tba  Odta^f 
press ;  and  aometime*  a  die  will  enek  at  the  ■■ 
mipreasiuii. 

t.  {Bngray 

of  ateel,  subsequently  h 

an  imprauiian  upon  theaurboecf  «hAMmImIv 
which  in  tum  is  hardened  and  foma  ■  mOL  Bi 
dit  U  inUiglio,  aud  the  mUl  ii  mmm.  Tk*  Mvli 
used  to  impreia  a  {dale  or  a  Toiler  to  W  Mid  ftt 
bank-note  printiug  or  caBeo-nriaUng  n^MHH^ 
IrfTimrmrrnninr)  iiirnmw-ViiiMiiniw  Micw* 

/.  One  of  the  [decea  wUidi  «onUM  to  taa  a 
hollow  screw  for  cutting  thnada  ca  belli  ad  wA 


like.   The  two  portions  an       kI 
the  dies  are  set  up  by  terei      (&  . 

S.  The  cube  or  dado  a<h  . 

3.  A  cube  nmked  with  I 
sides  and  used  in  game*  gf  «■       » 

Dla-alnk^in^    Tbe  art  oi  _ 
medals,  etc.     It  fa  a  '— 
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tuntin^  temperinsi  uid  the  nn  of  otlieT  tools 
>  A*  p*.nr.    Sm  DiBi 

t^m.     {PrvUixg.)     The  doable-dogger  {t), 

mea-marii. 

•abotik.    A  tniae  to  hold  the  dies  Tor  cutting 

kl  tDnw-threMli.  The  dies  are  detached  pieceB 
oTstcel,  coDtoiniiig  the  uireod 

I^IHC  on   their  inner  curved   sur' 

heea,  and  these  fit  into 
grooves  ur  upon  ridges  in  the 
dot  of  the  die-stock,  being 
closed  upon  the  bolt  to  be 
tbrnded  by  means  of  a  set 

Plier  die-tUxka  are  made  by 
setting  removable  dies  in  tlie 
jaws  of  pliers. 

Din«-ren'tl«l  Block.  A 
double  block  liaviug  shesves 
of  different  sines.  See  Dir- 
FKAEtmAL   rt^l.LET. 

Diffo-nn'tlal  ConpOing. 

A  form  of  extensible   coup- 
)  wj  the  speed  of  the  driven  part  of  tbe  ma- 

iMntUlFMd.    An 


DIPFEBEHTIAL  THEBUOMBTBB. 


«  time  tile  two 
lA  n  6  ;  the  lower 
»  fUteeii  teeth  and 
the  tml,  the  nnper 
tteen  teeth,  r*  '  - 
tercnee  hetwt 
lie  odd  tootli  sd- 
(dually 


Diffrmuial-Rid  Drilt. 


.f^the  . 


<ialK< 


to-nn'tUl  OeBTlne-  A  form  of  gearing 
tndnced  by  Dr.  WolUston  in  his  IrocJiiomiter, 
nting  the  turns  of  a  carriage-wheel,  in  which 
g-wkeelii  of  varying  nizea  are  made  to  travel 
saiue  absolute  surface-rate  and  in  the  rame 

Sennce  between  the  circumfei'eiiceB  of  the 
See,  tot  aa  illustration,  Differential  F&ed. 
o  Eqvatkihal-biix. 

I^««llttal  Pulley.  This,  in  a  somewhat 
'  (brm,  has  been  knon^i  far  centuries  under 
ma  of  the  Chiaeae  wLndlsss,  and  one  was 
by  the  allied  English  and  French  armies  to 
Ns  for  raising  one  of  the  drawbridges  in  tbe 

Mcin.  It  was  described  by  Dr.  Carpenter 
"Uecbuiinl  Philosophy, "  etc.,  184i. 

dtain  winds  over  two  dmnts  of  different 


diameters,  winding  on  to  one 

as  it  unwinds  from  the  other ; 

the  effect  sained  is  as  tbe 

difference  between  tbe  two, 

tbe  smaller  the  difference  the  greater  titt  power  and 

tbe  lew  the  speed. 

In  the  geared  differential  pulley  the  effect  is  pro- 
duced by  making  one  more  tooth  in  one  of  ths 
wheels  the  chain  passes  over  than  in  the  other. 

Diffe-ren'ttal   Screw.     Invented   by  Hunter, 
the   celebrated    aiHgeon.      Two  threads  of  uneqnu 
pitch  are  upon  the  same  shaft, 
one   unwinding    as   the   other  th'  I**- 

winds.  The  effective  pragression 
i*  equal  to  the  difference  of  the 
pitohes  of  the  two  threads.  By 
mak  ing  th  is  difference  very  smstl, 
great  power  may  be  attained 
without  tbe  weakness  due  to  a 

.4  5  is  a  plate  of  metal  in 
which  the  screw  C  D  plays. 
This  screv  is  hollow,  and  re- 
ceives the  smaller  screw  D  E,  i 
which  is  free  to  move  longitudi- 
nally, but  is  Festrained  from  ro- 
tating by  the  frame  A  F  Q  B 
of  the  press.  The  lai;ger  scivw  has  ten  threadt  ta 
tbe  inch,  the  smaller  one  has  eleven. 

Dlf  fe-ren'tlal  Ther-mom'e-ter.  A  tbermom* 
eter  having  two  air-bulbs  connected  by  a  bent  stem 
occnpied  by  colored  snlphnric  acid.     When  one  leg 


»(.  lao. 


X 


i>ifnB>ial  VfiiASM. 


Difirntisl  nv   is  exposed  to  beat,  the  air  In  the 
'"■'™"-  bulb  is  expanded,  and  the  liquid 

n  that  \t%  of  the  instrument  is  deinvased. 


DlFFERF.STIAl,  WINDLASS. 
Dir(e>reii'tUl  'Wlnd'lMa.    A  uin.lU' 

Thi-  rirtB-  »iu.l:i  un  I"  mi-'  ii«  it  uimls  olf  thr  lUlu 
tli<'  Hr.f(  <ir  11  r-'voliitinii  l^'iii;;  (;uv.Ti«''l  l>y  till-  'Ur- 


Minillmlii'Uwli.' 

Mlsr,    \V(S1.1.A-.S. 

Dif-f u'alon  -  ap-pa^atua. 
turr.)  A  iii<-li'<>l  ■xlni.'liiiK  tli 
Wt-riHil    I.V  di»<>lviiiK  il   >><it 

*.l..|.t>'.l  ill  MMn.' pstiiMi-l iifi  ill  ltriti:>li  liKliasml 

ill  AiKti'in.     Till-  -MiKur'VJi'MiiiK  ui-itrriiil  is  fiil  in  iit 
till-  Iii>ii|<iT '( mill  i-ut  iiioi  <-\f'-  ill  tlif  i^yliiiili'r  >•  l>y 


DlfiniSG-MArmSE. 

r(  with  It  tijflilli  litiiii;;--'^-'  ', 
lijr  ■  LTrtiiiii  iuc't-uirnt  uf  bq- 


km 


.lriv.ii 


thi'  I'cutral  |ii|>u  </  Hiiil  iliii'lmrKi^  iiitv  tlir  luwi'r 


rliJiniWr  r,  aii<l.  ^ni>tii:illv  .i-u'i'intiiii;  lhro«|.'1i  tlic 
■Hri.*.>f.lMiiil.pii./;(A  i.  i«  .iirri.-.!  „ff  hynr«k.-  ;. 
driven  tiy  ftiiirinii  f.  A*  liii'  sliii-s  iif  i-nni'  Hm-  in 
tlir  diiruoinit-i'hinilitiii,  tln'v  iii<N-t  n-atir,  irliivli  i'l 
tupptin]  rniin  uIhhi-  thniiij'li  hiiihII  ]>i|>'s  1ll>'  iriil'T 
m(i'tiii{{  tint  tlii>  iiiihI  ■■xluiiisliil  i>lii'i>^  an  tliry  fim- 
ti>  thf  ili'a-luirki'-li-vi'l.  Bill)  {inKsJii:;  thmii^li  ti>  llii- 

rolt'il.  At  tUu  biittom  it  iHiiii-h  tlimnflli  |H'ri'<>ratji>iM 
or  <ini1ct-|ii|ii-H  t,  iml  i»  •■nrriiil  nff  to  n  li-ti-ni 
1  ...1        I.  1.  1    ...    ..  1  -    .1       ivlnniiii  ujinn  tin 


luinl  fur  ir«rkiii)(uii  |iiii>T  iiiriiu 

till'  citmi  uf  sluiiKlitrT-liuUH-s 

to  thin  i-LisH  of  ■iiiaruliui.    Tin 

<.f  nir.-ass.-s  .If  .--til.,  .li.!  sli.-r|> 

IHHir  r»r  llii-  iiuirki-t  ari>  (liiis  worknl  \ 

viiirly  ill  til.-  Tnilr.!  Kmt.-K.  al 
..   latil-tunk  in  B  ni(iilir  Ti-aliirr  _  _  . 

lhi-hiiK-slHU|!htrrini(r.-utiTH,<'lii<'BKi>, 
riii.iiiiiiiti,  d.-.,  oiii-T.-  til.'  i-iitniiU  uii)  ull»-f 
vi<-l.liii|,'  cn-iiTM-  iiri-  tliiiH  ti.-iil<Ml  .III  ft  larx'  ••■^Ir. 

1'li<-  iBiiks  liiivi-  mImi  Im-ii  iiiti»lii>'.-I  into  I'.iiriwi 
Avn-s  mill  iifilnlilv  iiiti.   Tf3L«.  "Iim.-  1"v..  ii- 

>:A<1kIi1T<-.1  t..T  tlH-ir  llidr.  RtHl  tu)l.>u.  Th'  ,M- 
i-nKSfH.  iifl.-r  n-iiioTin^  a  Trw  ilu.ii-e  \an*, ad-  <ihlB)«4 
into  thi-  liiiiks  wIimi  M.tiiii  i»  Hi-|Ii.il,  i-soli.ij 
rlirin  into  rm,  <i'at.T  htil.lin).'  M.liil.h-  niuttrr^  i:. 
Nuluti.in,  anil  niu.l,  tlir  lattrr  i^utiliiiniii);  tii-tMiiLi 
uikI  kiiiii.-  olWr  jmrli'-lr*. 

Of  lIiiH  .-liuH  in  AViknn'H  tank  fur  n-ml-rinj;  IjH 
»n<l  liillow.  inLntnl  in  1844.  Tl»<  link  is i.r.'l.'nMi 
a  L-rlinil  <ylin.|.-r.  an<l  ix  <'ati'uU.t.-><  f:T  l.iKh-|<n^ 
suri'  st.ani!  It  hv  u  [..-rfi.nilnl  sii-iiiiii'ii"-  l-'"« 
til.-  iH'iriinitt'.l  falsr  l-iiltiini  ulil.li  siistajlis  ih* 
I'liiii^.',  nii.l  bII.iu-.  th.'  WBtf-r  or  •  (.ii<l«n>iiti..n  tv 
|B-1i'<ih.ti>  iiilii  tlir  I.iurr  rllBllilii'T.      A  •li•■'luIl^■huil 


nMuiiH  f'lrili-tFtiiiiiiiii^  (hi-  lrvi-l>  of  Iht 
rfs|>i<i'tivr1y  ;  aiid  dnclwr|i.--<-(>.-kii  jh-i 
in;;  Tut   f  ■  W-  <hr«nt«d  <ir  tbn  walrr  «itlii)ra«'B.  u 
till-  i-ontt-ntfi  anil  utite  uf  tin-  )ir>H-.-sii  may  mjiiin'. 

Till'  tiiiiiTv  lai  the  rigbt  haiiil  hIiov^  an  ai-iantv 
in  wliii'h  tiiiiiiiii  is  xxtnrti'.l  fruiii  Ih.-  v>-|.<rial.lr  'Ojb- 
sUn.'i-a  ulii.'li  yii'lil  it,—  MV,  for  itiiitaiH^r,  nul-jpUit 
ll  i*  an  <'1.iii|^t>'>l  f;hui!i  vi-mh-I  J,  liaTiiii;  an  ori&v 
;il  l.iji  w'lii.'li  in  titlril  Hitli  a  )crouii.l-Kla»  atufifn. 
iiii.l  .-.iMlmrtini;  at  its  lowrr  pKtn-niitv  s>i  an  toti 
into  til.'  n.--'k  of  a  Ixitt  Ir  iir  iiiatiwa  B.  w'hiih  mriTn 
thr  ixt-u.t.  Tlir  iiuitraM  i-oiiii<i-l«  liy  prnlrr  «i- 
li.-<-s  anil  ■  <iMiiil<'h.iui'-tul<p  /;  oith  Ihv  \-nwl  A.  m 
Ihiit  Ihr  I'tlirr  wlii.-li  li.-K  uiwn  tlir  nul-pilla  in  ibr 
ii|ii><-r  v.-wo-t  anil  fiiniis  thr  mrnnlniuni  of  thr  ritiMI 


wli.-n-  il  in  hrii 

Jii-  Ihriniidi  III.-  Iiili.-  '■>  hikI  llir- 
i-iil  fr.Miini;.tiil>..    "  "     " 


>n<l  thr  . 
r  iHH-t  is  ;  I 


i-riil. 


T  than  III'  tiKU 


Mon- 


I'vlOD-tnbe.  An  iii-lriinii>iit  for  ilrtrniiin- 
iiit!  thr  nit.-  i>r  ilitrii-ioii  of  .liiri-n-iit  LiiM-H.  ll  .-oii- 
Fisl-  of  u  i.'railunl.'-l  liiW  i-IiniI  at  one  riKl  l>v  (ikuitrr- 
"f|>.ms  a  siilistan.-.-  whirli.  whrii  iiHMt.-rati-lr  dry, 
1HMWW.-1  tlir  Tri|niml  (Hinisilv.  -    Tiiovah. 

Dl'gaat-ar.      liiT.-nlu.l     liy    Dr.    ra)riii.    nbimt 


DIg'KiDg-iiia-ohlna'.  i^frn'mAurr.)  A  ifui- 
'  inK-Tiini'liiii.-  for  liai-x-niii):  and  tuniinii  the  laiL 
Thtrr  arr  many  fonna,  whirli  may  Iir  <-kM(d  aaitf 
two  liru.lit.  rvoigina-atinK  and  intary. 

FiK.  li}S4  Ti-prm-nla  our  kind  in  *hb-h  the  if^ 
•  han.ll.-H  inM  ttnanKh  KDJilr.slnta  in  an  npprr  ta 
nn<l  r.-rrirr  thrir  nintiun  tnr  altarhmfnt  to  nub 
ivv.ilvr.1  l.y  ,>..iin.-.-iiun  with  iIh-  ilnim.     Thr  dqA 
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DIMINISHING-STAFF. 


Kteifnaliag  ^ading-Marhi 


In  tlie  rotary  machine  t^ig.  1655)  CIik  ground- 
w]i«el  b  drivefi  the  apade-wheel  L'  tbrou|;h  tlin  inter- 
TentioD  of  g»ring.  The  wheel  £  U  in  tlie  advitiiue, 
■nd  the  depth  of  penetiatioD  is  ngnlated  at  the  ivur 


IIMariF  Digpng 


of  the  ftame  ibovp  the  castor-whepl  jV.  Th?  Bhorcs 
JTiraremnovable. 

Other  foniu  of  npaderH  hare  blailra  thruat  out  and 
letniCted  aa  the  mauhinp  arlvancost. 

Dlffaa.  A  aea-wall  or  braikwater.  An  artiricial 
ecniKtruction  opposing  a  borrivr  to  [lie  sea  ur  provetit- 
'  Kthe  deDudntiun  ut  the  land  thereby.  8ii<  Dike. 
"      ■'         >r  wall  of  «arlh,  giibiims  or  ear- 


ns lase 


TMr 


tlip      encroach  tnent 


The 


,.ily 


wOlons,  fit.     The  slope  t< 
i  baae  down  to  1  ill  13. 

The  history  of  tliiwi;  worka  ia  one  of  Kradually  in- 
creasiiit;  ittrength  au<l  eolidity,  witli  hrroibiii  and 
pertinacity  wonderful  to  r-'late.  The  aceideiita  by 
which  tlie  sea  haa  again  and  again  eUiiueil  its  own 
have  Bnept  away  whole  provinces  and  coiiuuiiiiitieti. 
A  Hood  in  1277  fomii'd  the  present  (iulf  of  Dort  and 
ovi'rwh.'lmed  forty-four  villages.  The  flood  of  1287 
overwhelioed  1)0,000  persona,  and  gave  the  Zuydet 
Zee  itjs  present  bounds.  Another  aturm  in  tlie  six- 
teenth century  Jeati-oyed  100,000  {H-rsons. 

The  Huarlcin  Lake  is  the  lalrtit  of  the  ^reat  recla- 
niation.i.  Hie  cost  of  rendering  habitable  and  cul- 
tivable the  ul,30U  acres  was  (3,330,01)0,  about  |65 
|mr  acre.  Pn^riokisly  to  iindiTtuking  thi»  eolosaal 
work,  the  ZinJ  I'laBS,  of  nearly  11,500  atrea,  had 
been  n^duiiued  at  a  coat  of  *  1,250,000,  not  far  from 
3110  per  acre. 

Among  the  most  celebrated  of  dikes  was  that  of 
Mi'nvB,  which  turned  the  Nile  from  its  couise  to  ac- 
commodate the  new  city  of  Memphis.  "  Its  lofty 
mounds  and  strong  einlnnknietits  turned  the  water 
lo  tlie  eoatward,  ami  elleetually  confined  the  river  to 

itallic  wall  of  mineral  mat- 
ter occupying  a  former  fissure  in  ruck,  intercepting 
and  disturbing  the  order  of  ore-bearing  strata, 

3.    A  stone  fence   (Scol- 
Itnd). 

i.  A  ditch  for  water. 

Dl-Ut'or-  An  instrument 

for  extending  parts,  such  as 

'J  the  eyelids,  or  dilatiuj;  the 

walUofa  cavity,  the  urethra, 

vagina,  anus,  etc.     See  the 

Anal  Jilatnr. 
Eyelid-dilator. 
Ul^hrymal-d^ct  dilator. 
Strioture- dilator.  Speculum. 

Urethra -dilator.  Sphiucter-m  uncle  dilator. 

Uterine  dilator, 

Dill-gence.  A  French  etage-coach.  It  was  the 
national  vehicle  on  tlie  reguhir  routes  ;  had  four 
wheeels,  two  compartments,  a  deck,  and  a  dickey  ; 
was  drawn  by  from  four  to  seven  horses,  and  engi- 
neered by  a  postilion. 

Dil-lnlnc.  A  Cornish  word  I'or  the  operation  of 
HOrtiii),  ores  iii  a  band-sieve.  The  sieve  baa  a.  Iiair 
Imttom  f  close  texture,  and  contains  about  thirty 
iiounds  of  stamped  tin  ore.  The  sieve  is  immersed 
m  niter  aid  moves  the  ore  up  and  down  and  rir- 
ularly  so  as  to  cause  all  the  particles  to  be  in  a  state 


coiiling  to  puqKise 

fx|  OH  ire    and    the 

n  ilure  of  the  foiin 

tintions     The  mure 

\J  I   superior  dais  con 

^J"     SLtl    of    B     timliei 

J      structure     strongly 

braeol    f  undid  on 

[lies   hllel  m  with 


of  SI 


n  the  ^ 


tjch  s 


nd  ai 


The  ilikes  of  Hollaml  are  Cht  moat  m<  niorable  of 
thair  claas,  and  protect  from  the  sea  tlwt  wonderful 
Istod  which  ia  ao  largelv  lielow  the  high-water  aea- 
level.  The  dikes  in  som'e  jiarta  of  Holhind  an'  thirty 
fe«t  above  the  ordinary  level  ofthc  country,  and  liave 
•officient  width  at  top  to  form  a  roailway.  They  arc 
fmnded  on  timbers  and  piles  filh-d  in' with  stones 
iu«d  with  clay  and  revetted  with  gabions  of  rushes, 


Dl-Iut'ing  Roller.  A  roller  in  paner-makinc 
raa^l  men  which  conducts  an  addilionol  aujjpl)'  of 
warer  into  the  |nilp-cistem  to  reduce  its  density, 

Diml-ty.  {FaMe.)  A  heavy,  line,  white  cot- 
ton go  hIh  with  A  crimjicd  or  ridged  surface ;  plain, 
slnpcd,  or  cross-liarred. 

Tlie  Greek  dimitOH  {double  warp-threod)  is  be- 
heved  to  liave  been  a  kind  of  twilled  fabric,  and  was 
equnalent  to  the  Ijitin  bilix. 

Dl'men-Blou  LtunlMI.  Lumlwr  sawed  to  sp«- 
cific  sizes  lo  oilier,  in  eontradiJitinction  lostotk-lumbtr 
which  has  thr  u.sual  market- si /eji.   See  Stock -o.^NO. 

Di'meii-Biem  Stone.    Ashlar  (which  see). 

m-min'lBh-lug-ataS,  {ShiiAuildiug.)  Plank- 
ing wrought  under  [he  wales,  and  thinned  to  corre- 
spond with  the  thickness  ot  the  bottom  plank. 


DING-DONG. 
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DIFPU^ 


Ding-dong.  {Horology.)  A  striking  arrange- 
ment in  which  two  belU  of  different  tonesi  are  U8ed 
and  struck  in  8u<!ces8ion  to  mark  the  quarter-hours. 

Dinc;ed-work.  Work  embotttM^  by  blows  which 
depreits  one  surface  an«l  raise  the  other.     See  CuajS- 

IN(2. 

Din'gy.  1.  A  row-boat  of  the  Hoogly,  which 
probably  gave  the  name  to  the  little  jolly-boat  of  the 
men-liant-nenrice,  mentiomrd  below. 

2.  A  boat  of  Bombay,  pro|>elled  by  paddles,  and 
having  one  mast  and  a  settee-sail. 

3.  An  extra  boat  of  a  ship  for  common  use^t. 
It  Is  clinker-built,  from  12  to  14  feet  long,  and  has 
a  beam  one  third  of  its  length. 

Di-op'ter.  An  ancient  altitude,  angle,  and 
level  in;;  instrument  ;  said  to  have  been  invented  by 
HimMFfhus.     fJioptra. 

Di-op'trio  Light.  The  dioptric  system  of  light- 
ing, u.s4mI  in  lighthousi-s,  as  distinguished  from  the 
catoptric,  which  is  by  reflectors.  Refraction  instead 
of  reflection. 

Lenses  were  u»«hI  in  the  South  Foreland  light  in 
1752,  an*i  in  the  Portland  light,  Engbind,  in  1789. 
The  system  fell  into  disfavor,  owing  to  certain  me- 
chanical difficulties  in  the  construction  and  arrange- 
ment of  the  lenses. 

It  was  revived  and  improve<l  by  Fresnel  about 
1810,  and  has  been  generally  adopted  throughout 
Fran(;e  and  Holland,  and  partially  in  England.  It 
i.s  considered  sui»crior  to  the  catoptric,  and  was  re- 
adopttnl  in  England  in  1834,  being  placed  in  the 
Lnndy  Island  Lighthouse,  Dt^vonshire,  England. 

The  Fresnel  <lioptric  lamp  consists  of  a  mechanical, 
four-wicked  oil-lamp,  plac^nl  in  the  center  of  an 
04;tagonal  glass  prism  ;  the  center  part  of  each  of 
the  sid**s  being  fonned  of  a  plano-convex  lens  of- 
about  15  inches  diameter,  which  is  surrounded  by  a 
seiies  of  glass  rings  of  a  spherical  triangular  form, 
KG  as  to  nroluce  the  same  eflect  upon  the  rays  as  is 
pro<lue«Ml  by  the  central  lens.  Allan  Stevenson, 
Arago,  and  Faraday  are  credited  with  improvements 
in  the  details. 

The  flame  is  placed  in  the  focus  of  the  lenses,  and 
the  l)eams  are  bi^nt  i»ardllel  to  each  other,  so  as  to 
form  a  solid  beam  of  light    proceeding  from  each 

Fig.  1667. 


iTlhi 


Frtaiid*s  Dioptric  Li^. 

lens.  The  len.s<*s,  after  careful  and  persistent  at- 
tempts, were  merged  into  a  cylindrical  hoop  which 
fonned  the  eentral  zone  around  the  flame,  as  seen  in 
the  elevation  a.  The  rays  striking  above  an«l  below 
were  l)ent  so  as  to  assume  a  position  parallel  to  those 
pro<M»eding  from  the  hoop,  as  seen  in  the  section  b. 

Di-op'trio  Mi-crom'e-ter.  A  form  of  the 
double  image  niicroraeter,  intro<luced  by  Ramsden 
(1735-1800),  in  which  the  divide<l  lens  is  in  the 
eye-tube.  In  the  ordinary  form  it  is  the  object- 
glass  which  is  divided. 

Di'o-ra'ma.  A  mode  of  scenic  representation  in 
which  the  spectator  and  picture  are  placed  in  sepa- 
rate rooms,   and  the    picture  vi«>wed    through  an 


aperture  the  aides  of  which  wn 
the  picture,  so  at  to  pi«f«Bt  ttt 

eve  by  other  oljeeta.    All  Hf^ 

through  this  apertore  ttom  tkt  pictai% 
illumined  by  light  from  ftbow  at  todi 
to  be  reflected  throngfa  the  apertoni 
spectators.  By  meuis  of  shiittm» 
ilectors,  the  light  is  mwtiftfd  to  _ 
of  sunlight,  dottd,  tod  moonHghk  TnammM 
portions  of  the  picture  sdmittii^  wht  hum  mkbuk 
Drilliantly  illuminated  oeitaiii  pottfiat. 

M.  Daguerre  wasoneof  theartisUof  tht  AmsM 
exhibition  at  Re^nt*s  Pirk«  London,  in  ISO.  Ht 
is  justly  famous  m  coonoction  with  his  hdi^pnhie 
discoveries.  He  died  in  Pttis,  Jannair  16^  186U 
aged  62.  M.  Bouton  was  aasoeistod  wiUi  D^gnmo 
in  the  invention  and  exhibition. 

Dip.    1.  {CompatB,)    Tho  Tettied  andb  whiA  n 


sTft 


dmtod  dnK  In  Ihi 


freely  suspended  needle  mtkes  with 
fttdinatum.    See  DiPPiKO-mcBOU. 

2.  {Jfining  EnffiMgring.)  The  indlinitiMi  OTfM 
of  a  stratum.    The  point  of  the  eam§ 
which  it  declines  is  the  poimi  tf  rfip. 
with  the  horizontal  is  the  ammmi  tfmmm 
of  dip.     The  wlrikt  is  the  extension  off  the 
at  right  angles  to  the  dip,    Dif  it  nlM  ' 
hadt,  Mlope,  underlie, 

3.  The  depth  of  sobmeigenee  of  tht 
]Muidle-wheel. 

4.  A  candle  made  hy  repeated  d^pfay  «f  At 
wick  in  melted  tallow. 

5.  The  slight  downwntd  indinstfan  «f  Iht  anm 
of  an  axle.     Swing. 

6.  (Fofii/ieation.)    a.  The  sapeilor  ikft  «f  ft 
parapet. 

b.  The  inclination  of  the  sole  of  en 

Dip-cir'ole.  A  re 
plane  of  which  a 
delicate  magnetic 
needle  is  suspended 
on  a  horizontal 
axis,  which  rests 
u{K)n  two  {wlished 
agate  supports. 
Tilt*  circle  is  set  in 
the  plane  of  the 
magnetic  meridian, 
and  the  needle  in- 
dicates upon  the 
graduate<l  circle 
the  angle  of  incli- 
nation. , 

In  the  improved 
fonn  shown  at  Fig. 
1658,  the  needle 
is  insulated  from 
other  metal,  and 
the  readings  are 
effected  by  two  tel- 
escopes flxe<L  on 
opy)osite  ends  of  an 
ann  traversing  a 
graduated  circle. 

Dip-head  Leir'nL 
ceeiiiiig  right  and  left  fi 
The  wmm-level. 

Di-plei'do-«ooi] 
indicating  the  past 
meridian  by  the  o 
by  a  single  and  dv 
lar  prism  which  has 
planes,  one  of  the  1  i 

meridian.  —  BllAV1>». 

Dip'pnr.*  (Mirfiyisylf.)    Am 


I    1 


An  opli 

of  ft  Iww 
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DIRECT-ACTION  STEAM-ENGINE. 


for  immeraiug  negative  plates  in  upright  baths  con- 
taining nitrate  of  siWer,  hY|>o8ulpliite  of  soda,  cya- 
nide of  potassium,  etc.,  and  withdniwiug  the  same 
after  sensitizing  or  fixing.  They  are  slender  Hat 
stripe  of  hanl  rubber,  woml,  ghiss,  i)oreelain,  and 
•ometinies  silver  wire,  having  short  projections  upon 
which  to  rest  the  etlge  of  the  plate,  which  st^mds 
nearly  upright  in  the  bath  while  the  chemical  changes 
take  place. 

Dip'ping.  1.  The  process  of  brightening  orna- 
mental brass- work. 

a.  The  grease  is  removed  by  heat  or  lye. 

b.  The  work  is  pickled  in  dilute  aijuafortis. 
tf.  Scoured  with  sand  and  water. 

tL  Washed. 

e.  Dipped  in  a  bath  of  pure  nitrous  acid  for  an 
instant. 
/.  Washed.  g.  Rubbed  with  beech  sawdust. 

h.  Burnished.         i.  I^acqueivd. 

2.  Plunging  sheet-iron  plates  in  the  pickle  or  the 
tin-bath  in  tinning. 

3.  Wicks  in  the  tallow-vat. 

4.  Tlie  wool  or  fabiic  in  the  dye-tub. 
6.  The  pajier  form  in  the  pul^i. 

And  so  on  of  various  ofwrations  in  the  arts,  me- 
chanic and  hue. 

6.  The  Scotch  term  for  the  duhhiiig  of  American 
and  English  curriers.  It  (consists  of  boiled-oil,  tish- 
oily  and  tallow. 

7.  {PlwtoijrapJnj.)  Immersing  the  coUodionized 
plate  in  a  sensitizing  bath. 

Dip'pmg-frame.  1.  A  frame  from  which  can- 
dle-wicks are  susix*ndeil  wliile  dipping  into  the  vat 
of  melted  tallow.     See  Canolk. 

2.   {Difdruj.)     A   fmnie   on    wliich    the    fabric    is 

atretcheil  and  immersed  in  dyeing  with  indigo. 

Dip'ping-nee'dle.  Tlie  inclination  or  (li[)  of  the 

magnetized  needle  was  not  known  to 

the  Chinese,  who  had  di.sfoven'd  its 

variation  during  the  twelfth  century. 

This  element  of  terrestrial  magnet- 
ism apjieai-s  to  have  Ix'cn  di.s<'.overed 
by  Robert  Xonnan,  a  com pivss- maker 
of  Ratclilf,  London,  who  tleterted  the 
dip  and  publisljcd  the  fact  in  157t). 
\  He  contriveil  the  dij^jung-needle,  and 
-"  found  the  dip  at  Lon«lon  to  Ix*.  71*  50'. 


Fig.  1660. 


Dip-Pipe. 


Pig.  1669. 


Dipping- Needle.  See  also  DlI'-riUCLK. 

Captiiin  Sir  Jam'*s  Ross,  the  cele- 
brated Arctic  navigator,  reiudied  tlie  magnetic  ])ole, 
latitude  70''  5'  17"  north,  and  longitude  90'  -lt>'  45" 
west,  on  the  1st  of  June,  1831.  The  amount  of  dip 
was  89*  59'.  Horizon tid  needles  refused  to  work, 
showing  no  sensitiveness.  He  ereete<l  a  cairn  of 
limestone  rocks,  inclosing  a  tin  cji.se  containing  the 
record.  The  cairn  may  remain,  unless  the  Rs(iui- 
maux  Indians  have  remove<l  it  in  s^^-arch  of  plunder, 
bat  the  magnetic  pole  has  move<l  away. 

The  dipping-needle  is  one  of  the;  instruments  fur- 
nished to  the  chain  of  obsei'vatorics  which  are  dotted 
over  the  earth.     See  Magnktomktkil 

IMp'ping-pan.  {SUrcotfipint].)  A  squan*,  cast- 
iron  tray  in  which  the  ff^Mjf.imj.p/tffr  and  plaster-east 
are  placed  for  obtaining  a  stereotyj)e  ctst.  Tin; 
floating-plate  is  to  fonn  the  back  of  the  sten*otype, 
and  the  mold  the  faei*  ;  the  dijiping-pan  forms  the 
iiask,  and  is  plunged  b<'neath  th<'  surface  of  tlie 
metal  in  an  iron  |K)t.  The  metal  runs  in  at  holes 
through  the  lid  and  forces  a[>aTt  the  plate  and  mold. 

Dip/ping-tub^.  A  tube  for  taking  micro.sco}»ie 
objects  out  of  a  liquid.     See  Fishino-tibe. 

Dip-pipe.     A  device,  also  known  as  a  sra/,  in 

the  hydraulic  main  of  gas-works.     In  tlu^  illustm- 

tion,  the  seal-cup  a  is  charged  with  tar,  which  per- 
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mits  the  movable  dip- 
pipe  b  to  be  lifted  into  or 
out  of  the  main.  The 
lid  c  cannot  be  removed 
from  the  mouthpiece 
until  the  handle  is 
raised,  which  removes 
the  lock  and  seals  the 
dip.  When  the  retort 
is  again  charged,  and 
the  lid  fitstcned  by  l>ear- 
ing  down  the  handle  of 
the  lift,  the  lid  is  locked 
and  the  dip  is  again 
raised. 

Dip-roU'er.  (/Vtn^ 
iit'j.)  A  roller  to  dip 
ink  from  the  fountain. 

Dip-«ec'tor.  A  reflecting-instrunient.  One  was 
invented  by  Dr.  Wollaston,  and  one  by  Troughton. 
It  is  used  for  ascertaining  the  true  dip  of  the 
horizon  ;  the  principle  is  similar  to  the  sextant. 

Dip'ter-on.  {ArdnUclure.)  A  temple  having  a 
double  row  of  columns  on  each  of  its  four  sides. 
Such  an  editice  is  saiil  to  be  dipteral. 

Di-rect'ing-<:ir'cle.  A  ring  used  in  giving  the 
proper  shaf)e  in  making  gabions. 

lii'rect-ac'tion  Steam-en'£;ine.  A  form  of 
stcain-cngine  in  which  the  piston -rod  or  cross- head 
is  connected  directly  by  a  rod  with  the  crank,  dis- 
pensing with  workirig-beams  and  side-levere.  They 
may  l)e  classed  generally  under  three  heads :  those 
which  obtain  the  parallelism  of  the  piston-rod  by 
means  of  the  system  of  jointed  rods  called  a  jmrallcl 
ifiofio))  ;  those  which  use  guides  or  sliding  surfaces 
for  this  purpose  ;  and  those  denonnnated  oscillating- 
engines,  in  which  the  cylinder  is  hung  u]K)n  pivots 
and  follows  the  oscillations  of  the  crank.  More  spe- 
cifically as  follows  :  — 

Annular  cylinder  steam-engine  [Maudslay's). 

Double-cylinder  steam-engine  {Maudslaya). 

Double-piston  steam-engine  {Maud^liujs), 

Gorgon  steam-engine  {SiMwards). 

Inclined  cylinder  steam-engine  {BrujieVs). 

Inverted  cylinder  steam-engine  {Gallovag's). 

Inverted  double-cylintler  steam-engine  {Hide  a). 

Oscillating  cylinder  st*'am-engine  ( IVUty'a). 

Sliding-cover  steam-engine  {I'orlijvs). 

Stee])le  steam-engine  {Trrrrthick\  Afpier). 

Trunk  steam-engine  {Ihnnj>h<'nji<). 

See  under  the  resjtcctivc  heads. 

In  Na]»ier's  direct-action  steam-engine,  the  beam  is 
retained,  but  only  for  the  purpose  of  working  the 
pnm[)8. 

The  cylinders  art*  arranged  alongside  of  each  other, 
and  work  the  cranks  on  the  main  shaft,  the  cranks 
being  set  at  90°  with  each  other  ;  but  one  of  the  cyl- 
inders shows  in  the  side  elevation.  The  cylinders  a 
are  fixetl  to  a  framing,  which  is  bolted  to  the  bottom 
of  the  boat.  The  j)ist()n-rods  are  keyed  at  the  upper 
ends  to  cross-heads  r,  to  the  exterior  ends  of  wldch 
are  atta«'hed  the  connecting-rods  d.  The  lower 
ends  of  the  hitter  are  inserted  in  the  fork  ends  of 
the  Ix'ams  r,  which  vibinte  upon  a  shaft/,  the  hear- 
ings of  wliich  rest  >m  the  top  of  the  condenser  g. 
In  the  same  forks  are  inserted  the  ends  of  other  con- 
nei'ting-rods  //,  whicli  are  keyed  at  their  upper  ends 
to  cross-heads  i  i.  In  the  center  of  these  cross-heads 
are  bosses  large  enough  to  receive  the  rods  j^,  which 
extend  to  the  crank -pins  of  the  cranks  k  k.  These 
cmnks  ar«'  fixed  to  the  main  shaft,  which  rests  uj>on 
the  bearings  /  /,  upon  the  arches  ?/j,  which  are  liolted 
to  the  cross- l>eam. 

Th(?  side-beams  f  <:  are  not  straight,  but  have  two 
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'   th«    cyliodfT    beinu   r 
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beuiU,  tho  ruiLi    neur   th«    cyliodfT    beinu   much  theuTit«««or  the  cra*>'hB»d,  uid  MC  atucfard  at 

brther  apurt  tban   the   oppiMite  eniU,   which  ttv  the  loirer  end  t4>  >  CTan-bftT,  in  the  cratvr  nf  «kick 

tlongaidu  the  air-[iunip,  so  tlut  they  conrunii  boiup-  U  >  pin.  to  which  the  forked  end  of  the  am  f  if 

what  to  the  ah£|)e  of  Che  tnuhine,  and  take  up  an  the  connecting-rod  A  ii  conplnl ;  1 1  are  two  giait- 

little  room  a*  [loMibU.     The  beaina  £  e  are  alio  rod*,  oiion  which  the  bare  alidea,  tlir  rod*  puuag 

forked  at  tlieir  cniU  neareBt  to  the  air-pump  a,  in  throush   braas  boahea  attachnl    to   thr  lidr  of  tbf 

intler  to  admit  the  iniiertioii  of   the  |iiii]ip-n>dx  u,  bar  ;  1-  [a  tbr  crank,  and  in  the  aide  frame  ;  ■  thr 

which  are  connected  at  tlicir  upper  euda  with  the  BU>l''-<aM-,  and  }•  the  ateani  ninr. 
w-hcad  q,  in  a  buah  in  the  cenl«r  oC  which  iii       Dl'raat-diaft.  I 


keyed  the  air-pump  rod  r.     Conaeuting-roda  >  arc 


boitrn^  when  the  hot  air 
ana  Hinukr  ]ia«i  off  in  a  aingle  liirttl  flue.  In  MBln- 
distinction  to  a  rttertiiig,  a  vkt^l,  or  a  ^J  dnh. 

Dl-reofor.  1.  {EUdridtg.)  A  tnrullk  innn- 
ment  on  a  glaaa  handle,  and  connecti^  bj  a  rhua 
with  the  iKilr  of  a  liattery  or  Leyden  jar.  'it  ii  ip- 
plie<l  on  that  part  of  a  hody  to  which  •  aback  ia  la 

2.  \SurgicaI.)  A  grooved  instmmrnt  for  gniJitg 
a  hiatourv,  ballet-extractor,  etc. 

Dirk. '  A  daKgrr.  The  name  in  Celtic  {i/orch 
and  the  weapon  forma  part  of  the  equipment  of  a 
Scotc^h  hifchlander  and  an  Engliah  midahipniaB. 

The  ac^lping-knife,  itiletCo,  and  bowie^kaife  in 
aimiJur  implpmenu  in  bvor  with  other  pronlr. 

Dirk-kulfa.    A  knife  with  a  hinged  <]irk-blaili>. 

Dlrt-boud.  iCaniagt.)  A  lioatd  for  wanliig 
off  earth  from  the  aile-atm.     A  riiUco-ylaU. 

Dlrt-coiap'er.  A  gnding-ahoTv].  A  road-aoip 
An  implement  diawn  bj  a  pair  of  borae^  no- 


>  the  aide  beam*  t,  and  at  their  upper 
endi  t  to  croRS-heada,  which  are  connected  to  two 
roda  which  work  the  plungers  of  two  feed-pumpa  for 
aupptying  the  boiler.  The  rod  and  lever  x  are  for 
the  purpose  of  r«gulatinf(  the  quantity  of  i:^ection 
water  which  entera  into  the  condenser,  by  a  pipe 
from  the  outdde  of  the  vessel,  and  can  be  increasiMl 
and  lessenMl  iti  quantity  by  turninfc  a  cock  to  which 
'•"■'"^  ;  1/  18  a  hot-well,  into  which 
r  ia  dischargpd  from  the  air- 
pump.     The  feed- 


pRaaaie  ob  the  trinn 
d  allows  the  ahuvel  to  capaini  and  dninp  it*  lai£ 

Dlo-ehar^.     1.  The  iamiing  dircctuia  of  wikr 
from  a  reaction  or  turbine  wheel :  aa,  tlw  tulwmJ 

disi^liftrge,  or  Foumeyron  tnrbiiie;  the  c    

charge,  or  Jonval  turbine  ;  the  m 
2.   An  ajutage. 

Dim-ohMitn.    1.  iCalito-pHatiag.) 
ith  which  clotl  '       ■   ■   ■    ■         ■      -    ■ 


with  w 


n  Older  thM  the  cala 


removed  from  those  portiona  fainted  « 

The  ditetutrger  acta  either  apon  tJ 
ter,  or  on  the  mordant  before  tbe  cloth  ia  tiftmi 
to  the  dye.     It  acta  chemieaUy  by  coanr*^ —  -^ 

coloring- matter  into  colorh 
or  upon  the  mordant  by  n 
in  setting  the  color. 
It  diffem  from  a 


tide-rode  d  d  arc 
■nspended  from 
the  eitremitiei  of 


2.  (SIfttrieitH.) 
DU-ohMrge'-Btjrle. 


matter,  either  pure  or  mixed  with  BMdaHt^  fi  la- 
printed  in  i«rtaia  pmnta  npoD  tba  olal^  wHcIl  k 
aflerwatds  padded  with  ■dMt-eokndHMdH^*' 


DI8CHABOE-VALVE. 


DISiyTEOBATEB. 


L  A  moda  ia  «hieb  ctrUia  porUoni  of  color 
are  ramoTvd  from  dyed  goods  by  the  topicsi  ap- 
pHcatioii  of  cUorina  or  chromic  acid.  See  Db- 
OMABIKO-STTLB ;   BaNDaNNA. 

T>ll  iilnn*^  »ilni  Id  marine  engines,  a 
vmItb  eovertng  the  top  of  the  air-pomp,  opening 
iriten  preaaed  from  beneath. 

Dls-ohanj'liig-arob.  (JrtAUeeiurt.)  One  built 
■bore  a  lintel  to  take  the  auperincumbent  prewiire 
thaivfroni. 

Ittm  fihan^nt  rofl  A  inatraiuent  to  diauhat^ 
■  dtaiigBd  olectrioal  Jar  or  battery.  1 1  has  a  gta.-<.s 
bandk  and  apair  of  hiDsed  rods  with  balls  on  th» 
^A,  «biah  are  tmo^t  into  ooDnwtion  reiipectivi:. 
If  with  the  two  anrfkcea  or  poles  of  the  jar  or  biit- 


liUmB 


€iavri,ina. 

XHsh.  1.  (FMeU.)  The  projection  outvardly 
•f  the  tire  beyond  the  plane  of  the  insertion  of  tho 
^okea  in  the  hub. 

niit  is  not  neiMSSsry  when  the  spindle  of  the 
■xle  ia  oyliodrical,  bat  when  the  apindle  is  taper- 
:  is  necessary  to  give  a  gitkar  and  nnfMf  to  the 
idle,  and  a  dM  to  the  wtieel. 
The  goAer  a  the  setting  forward  of  the  end  of  the 
'mJU  so  that  the  wheel  may  mn  freely,  not  press- 
inordinately  either  an  the  nut   or  the  batting- 


l^si 


le  iioing  is  the  setting  downward  of  the  ernl  of 
the  apindle  so  that  its  lower  edge  may  be  horizontal. 
The  load  tmting  thus,  the  wheel  hw  no  special  ti^n- 
denoy  to  slip  in  or  oat  against  the  battxng-riag  or 

,1,  leaning 
0  enable  the  bearing 
VD  ine  tpoaa,  fiilia,  and  lire  to  be  vertical,  the 
wheel  is  ditked ;  ao  that  each  spoke  ia  vertical  as  it 
Moies  to  ths  to««r  or  working  position.  The/ellia 
being  set  sqnare  on  the  rpidce>,  the  Ircad  of  the  wlni:! 
ta  flat  on  dw  gronnd. 

S.  A  flat  open  vessel  in  which  food  is  servtd  uti 
table,  aa  dtslinguished  froni  ■  pUUt  in  which  it  i.'« 
•erred  togaesta. 

I.  A  box  havii  „ 
in  which  ore  is  roeae 

d.    {Maehintry,}     Having  a  central  di 
Hollowed,  cup-shaped. 
.,d--ont      A    term    applied    to  the  sunk 
g  employed  in  vaults,  coved   ceilings,  and| 
oomea  which  are  formed  by  wooden  ribs  {braeLtting) 
Vfoa  which  the  lath  and  plastering  are  secured. 

Dtata-Jwaf  mr.  A  warming- closet  attached  lo  i 
■tore  or  exposed  in  front  of  a  fire  to  heat  disbfa. 

Dlill-lU)ld'«r.     A  srasping- implement  for  hal 
dUtM,  or  for  holding  tnem  while  washing  in 
nrr  hot  water. 

Dtatalns.     (O/vAedM.)     See  Dish. 

■naok.     A  fhune  in  which  dishes  and 
"e  placed  to  drain  and  dry. 


or  fine  spray  fn 


action ;  vapora  genenti^d  bv  the  heat  of  lamns  be- 
neath vessels  containing  the  ingredients  ;  blower* 
by  which  a  medicated  atmosphere  is  diOused ; 
trays  in  which  the  materials  are  eiposed  to  the 
orcfinary  currents  of  air;  pastllei  for  bnming; 
odors  and  perfomsi  for  disguiring ;  earth  and  char- 
coal for  absorbing. 

Among  disin^tants  may  be  cit«d  chlorine, 
chloride  of  hme,  oarbolate  of  lime,  carbolic  acid, 
chloride  of  tine,  chloride  of  iron,  pennannnate  of 
potash,  salphurous  acid  funtes,  roasting  coffee. 

DlB-lnte-Br»t'or.  1.  A  machine  for  grinding 
or  pulverizing  bonea,  guano,  etc.,  for  manure. 

2.  A  mill  iu  which  grain  ia  broken  into  a  fine 
lecting  from  the  fsces  of  paiaDel 
iving  in  contrary  directions,  u 


.  '   by  which  dishes  are 

daaiuid  by  Station,  in  some  cases  assisted  by 
bnishM  or  snongca.  Among  the  numeroua  varieties 
maj  be  dtea  the  circular  nek  rotated  in  s  tub  with 
WMor  toffieient  to  submerge  the  dishes  and  plates. 
An  apparatus  for  disseminating 
y  for  the  piiritication  of  the 
it  contagious  influences. 


if^^C 


in  the  figure.     The  grain  is  fed  in  at  the  o . 

and  in  falling  is  caught  by  the  horizontal  ban 
which  project  from  the  rapidly  rotating  disks.  Ths 
grain  acquires  a  vortical  motion  which  by  centrif- 
ugal impulse  it  caused  to  run  the  gantlet  of  the  beat- 
ers, which  are  in  concentnc  series  and  run  in  alter- 
nate directions  and  at  high  velocity.  See  Flour-hill. 


DISK.  I 

DlalE.  Oiiu  of  thti  iwlUra  aepantins  and  ruteii' 
ing  tbe  I'Utti-ni  on  a  horizunUl  malitlnir. 

A  dat  ciruular  pUtr. 

Di«k  StMUn-eu'gliie.  A  r<»fti  of  rotary  <tentn- 
engitK  whii-h  woh  itimitfnl  by  Erivsaau  and  im- 
proved by  BUhoim  ami  i>lliprti. 

Id  the'  Eruatoa  ciigiiie  tlie  dUk  revolvet,  aixl  in 
tttc  BUfuipp  ewjiiu  the  diak  woMa. 

EricBSon  a  duk  steam -rnginii  {A  S,  Fig.   16fl6). 


to  thf  hpait  b.     ^  ., 

.  tbe       engine-nhan, 

having      a      gMir- 

I  whi«l    p.     On    Ihi 

.;  Piidort)i<-iih*ft  isK 

■_  flat  cone   it,  having 

riai;l[ing    i    aromul 

ita    ^  circiimfi'iwii'O 

and  '  ■      Hiiherical 

knoh  at  its  <-iid, 

vthidi  works  in 

f  a  iionvHponilinff 

tlieei-nterof  lli« 
disk  !7,  whii^h 
linx  a  iHurkinx  a- 
nmnd  its  |)prii.li- 
Tlifi    disk 


bmsH  lirariiifi  /  Hgaiii'l  tl nd  of  tho  axin  Uiioes  llu' 

disk  HKainst  ll»'  miK-  </,  Hk-  lonvr  sid"  of  tlie  di»k 
n'mniiiiiiK  in  I'oriHtiint  I'liTiIai-t  H'itli  tliu  lower  Ki<U> 
of  thi'  r'oni-  tliriHiKlioiit  till'  n-vniiition  ;  thp  two  I'oii- 
liictiiiK  ohj.N'ts  ri'volv.'  in  diir.'n-iil  |iliiiii-!i  bv  tlio 
Hi'tion  oftlii-  strnm  un  thr  MCrtunt  r  r.  T]irM>  spvton 
II  thf  I'iHton,  iiixl 


"■  l*i" 


actor  tili-dl'<kutldi- 


<■  for 


>>  thi' 


^i^bHttitm 


DI8K-TALTK. 


thmngh  tb«  neck  v.   Hm  dottad  Um  k  A 
the  cone  and  drcalar  plam  eunM  tl  mttlTT 

Steam  admitted  into  the  tfiberfcal  elMabtr  hj  tta 
neck  (  and  opeolng  v,  and  Mag  flian  jnmM 
rroin  paB>ing  tlie  line  »  hj  tli*  piMMn  «  tlM  ttk 
affainm  the  rona  at  that  t^ace,  li  praaMt  agpriMt  lb 
u{>|M;r  leaf  e,  which,  togeOer  iritk  tha  ceot  ill 
disk,  ia  thervby  earried  round  In  tlie  dlnctloatf  tta 
HiTuw.  W  hen  the  leaf  hM  paaerl  tlM  Vfgtt  pKt  af 
the  ojwniiiK  m,  the  steam  thb  ba*  bccB  aetbg  warn 
it  e)i.'ap»i,TiutatthenmetiinetIieoppoaftelNrW 
[lamed  ikn  \o\t  of  the  tteam-oiieDiiig  v,  aod  !•  tn- 
liitl  round  in  a  similar  manner. 

Theen^tiiin  liaa  no  valvr^  the  aotioB  of  tk  |Mn 
in  at  all  timii  dim-l,  and  the  enetBC  era  bert^pe^ 
Htarleil,  or  n-vennd  at  any  podtmi  ef  tba  {Mca. 

Bighom/a   dink  ateam-enRine  (Ea^U),  (C^  R^ 
1 666).    The  iiii.ton  of  tbb  enchie  bi tfaa  fcia  oW 
dihk  b  attached  to  a  ibaft  c,  wnkh  hM  s 
itB  mid-li'iigth  orcnnying  a  ajiace  h«t«M . 
InniK  of  conea  whico  fonn  the  cyUpdar-bfdfc 

CF-nter  of  the  aphere  ocritplea  the  padtina  thrt  wl 

form  the  jmint  of  meeting  t«  the  ■pesca  of  tita  !■*. 
I oiiPH,  uerc  tliei.-  prolonged.  Tbe  ifiafc  and  dial!  da 
not  revolve  on  their  ana,  tboa  "  " 
Khaft  (leMiibe  circle*,  •■  the  « 
I'oneH,  keening  one  ndiua  on  each  Mm  ta  o 
contact  with  tlieni  TrawctiTety.  An  sbntl 
formed  by  a  plate  t,  vbich  dlndea  tbe  WMuJr  mm 
in  whii^h  th«  Btnmi  wori[^  tbe  lower  norAw  «  tti 
dink  having  a  radial  alH  which  aBBUta  H  to  d^ 

bark  and  forth  on  tbe  ahntjoest-p'-"  -    "^-  — 

is  admitted  on  one  side  of  tbe  a 
liaustiil  on  the  other,  the  Hre  al  _  . 

itiskhi'ron'it  In- crowding  between  It  aad  tbe  eoafcal 
head,  Bii'l  cauKiiig  the  onter  end  of  the  ana  to  a»> 
mtmimle  a  mtarj-  motion  to  a  wbed/,  to  wbU  It  h 
I'onnerted  by  t,  univetsal  Joint. 

XMsk-ted'e-cniph.  One  in  whieh  tfie  leltn 
and  figures  air  anaiiged  aronud  a  dnmhr  ^ato  mA 


«i»««|'ei 

The  liriit  of  this  ciui  s 
H'lms  to  have  U-en  that  of 
At  each  end  of  the  line  he 
pn net  unison  ;  at  leart,  iinch 
re<iuin'ment  of  the  invention 
dock-work   rotated  a  diak   hsring 


la  of  At 


)  •hntwt  b 


llie  Icllcrx  imd  nnmrrala  o 


■  rb- 


1   then    riM-ciliii);  as 


TSr^'i 


■k.  HII.I    th. 

in  i-onsi-cutivc  older  at  an  openi 
in  tile  dial,  the  two  end«  of  the  I 
Kliowiiigthenui 
Till'  wnder  of  a  nte«iage 
till  the  irqiiircd  letlerranein 
tlii-n   maile  an   electric  contie 
which  diverged  a  pair  o(  rith  balb 
mid  dn'w  atti'ntion   to  tbe  letter. 
Tliis  van  n-peateil  for  each  letter, 
the  ]nrti<ii  wntting  till  the  Rijtdnd 
letter  came  in  its  tnm  to  tbe  ntiin- 
the  reKjiectivc  dialii.     It  wiaa 


iidc 


le  lo  a. 


■    ni^k  ' 


0    Ilir 


U  th-n'   di-taiit    rnini  th 

Km<lii»tlv  talH'rinu  olf  don 
thn^iiirU'  whi,-h   tb.;  stniri 


.'iilar  plane  | 
111-  I'Oiip,  mid 
1  the  o]H'iiiiig 

„,..-,  ......  th.'  ntiiio^. 

[H  the  <iLv  iiiny  Iv,  | 


wiinl : 


Fig.  lfiB7   nhoa. 
which  the  armntnre  of  tht   J 
piii'i's,  wbti'h  Hit   npoD   tiu 
antrntiin' vibrates  to  and  li<>, 
is  iiiaile  and  broken.     The  |<l.' 
cliiiei-rr  and  driver,  that   U.  i  ]-ittliU'bn 
]>iishing-arTn.  ao  that  each  ni'itiiia  ot  ihc  » 
iiutdc  etii'clive  in  morlng  llie  ratdirt.  ami  alto  l| 
lettered  disk. 

Dtok-^ralTO.    A  tiItc  fomied  bv  ■ 
di-k  which  haaa  ntstlaa,  t«nlU  and  tv.-l 


DtSE-WHEEL. 


or  complete,  upon  a  cir- 
cular seat  whose  a|ierture8 
form  ports   Tor  stcani  or 
other  till  id. 
DiBk-wheeL  Tliiadir- 

fei8  from  tlie  uaualwonii- 
whrcl  in  the  mode  of 
preaaiitiug  the  spiral 


the 


wheel.     In    the 


thread  on  the  face  ol  the 
disk  drives  the  apur-gear. 
DUt-iVi,',!.  moving  it  the  distance  of 

oue  ti)oth  at  eauli  revolu- 
tion.    The  Hharts  are  at  right  aiiglfs  to  each  other. 

Dla-pait'.  lOunmnT/.)  The  diffentuce  between 
the  inuxzle  and  breech  thickne-tsea  of  a  pxrve  o(  onl- 
nanLY.  A  piece  of  metal  in  cast  on  the  muzzle  to 
hrillR  the  Hue  of  sight  parallel  to  the  aiiis  of  the 
piece,  and  ia  known  as  the  dwpnrt-aight  or  maalt.- 
tight. 

Dla-paif-aiglit.    A  gun-Bight,  to  allow  for  the 
dispart,  and  liriug  the  line  of  Bight  uid  the  axis  of 
'    o  parallelisi 


i£^ 


steamboat. 


mA,  fortnerly  a  fast  sailer,  now  a  snii 
used  in  dis]>atch  duty. 

Dis-patcb'-tnbe.  A  tube  in  which  letters  or 
parcels  are  transported  by  a  current  of  air  iudueed 
by  a  plenum  or  vacuum.  See  I'sbi'matic  Tubular 
Dispatch  ;  ATMosrHEnic  Hailway. 

Dis-pIcce'mBiit.  {Of  n  vessc!.)  Tlie  weight  of 
water  displaced,  which  is  equal  to  her  own  weight 
and  that  of  her  larling. 

Dla-played'.  {Priniiiig.)  Said  of  matter  when 
lines  are  put  in  type  more  prominent  tliun  the  body 
letter. 

OlB-aeet'ed  Map.  An  e<lucatinnal  device  to 
teach  geography.  A  map  is  pasted  on  to  a  thin 
board  or  veneer,  and  thus  mounted  is  sawed  apart 
into  pieces,  following  the  national  liiU'S  of  demar- 
cation. The  pieces  being  mixed,  ingenuity  and  study 
are  required  to  (it  them  all  together  in  onler. 

Dla-aect'lu^-Jor'oepa.  A  pair  of  long  twei'zeti 
used  in  dissecting. 

Dla-oeot'iilg^illfe.  The  knives  of  Iht!  Kg\-p- 
tian  embalrners  were  of  an  Kthiopic  stone,  prolfflbly 
flint.     Herodotux  describes  thiMii.    A  Hint  knife  nus 


abo  used  by  the  Hebrews,  Egyiilians,  and  Ethiopi- 
ans in  performing  the  operation  of  circumr4sion.   See 

"Then  Zipporah  took  a  sharp  stone  and  c'Ut  o(f 
the  foreskin  of  her  son,  and  cast  it  at  Ilia  [Moses] 
feet."  —  Kmlii^  iv.  25. 

The  dissection  of  the  human  hodv  for  purposes  of 
science  was  ordered  by  Ttolemv  i'hilailelplius  in 
the  college  of  Alexandria.  He  even  iiuthorized  the 
ririsection  of  criminala  condemm'ii  to  death.  He- 
n^lhilaa  of  Cos  was  among  the  tirst  of  the  professors 
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in  this  great  school  of  medicine.  The  practica  of 
dissection  was  very  repugnant  to  the  pivjudices  of 
the  Egyptians,  where  to  touch  a  coqise  was  dehle- 
meiit.  as  we  aeu  it  also  to  have  been  among  the  He- 
brews, who  becanie  liabituated  to  many  of  tlie  Egyp- 
tian modes  of  thought.  ' 

Vesnlius,  bom  at  Brussels  1JI4,  died  1564,  was 
among  the  most  noted  of  the  school  of  modem  anat- 
omists who  have  pursued  the  study  of  diidection. 
His  distinguished  professional  career  was  terminated 
by  an  unfortunate  affair,  which  turned  out  to  In-  a 
vivisection,  as  the  supposed  cadaver  jirnvcd  to  he 
living.  The  relatives  who  bad  granted  the  dissec- 
tion denounced  Vesaiiua  to  the  Iiujuiaition,  who 
would  liave  burned  liiiii  but  that  lliilip  II,  stejijied 
in  and  hail  the  sentence  commuted  to  a  pilgrimage 
to  Jerusalem.      Decidedly  preferable. 

Dis-seof  ing-mi'cTO-aoope-  The  stage  of  the 
up[>er  ligui-e  has  rack -adjustment  for  focus,  syiiing 
clips  to  hold  object-slide,  diaphragm,  movable 
anu  for  caiiyjiig  the  lenses,  ee|iajiite  jointed  stand 


DifHeting-  Minosn^t. 

on  which  any  of  the  sets  of  lenses  can  be  placed  and 
used  for  rough  or  preliminary  cinminations  ;  mirror 
on  joint,  three  sets  of  doublets,  of  low,  medium,  and 
high  jmwer. 

The  lower  figure  is  of  a  binocular  microscope  of 
moderate  power,  for  anatomical  and  hotanieni  inves- 
tigations. It  is  made  to  close  up  in  a  box  the  top 
and  front  of  which  contain  loo|is  to  hold  the  knives, 
scissors,  twei'zers,  neeilles,  elc.  Bcneatli  the  eye- 
gtit1a.|H'rc1ia  stage  and  a  circle  of  glau 


illun 


ted  li; 


Dla-solv'ing-viem.  Proiluced  by  the  nmgic- 
janti-m  or  the  slereopticon. 

Two  magic-lanterns  are  placed  side  by  side,  their 
lens-tulx'B  slightly  convergent,  bo  thnt  each  will  de- 
liver its  jiictun-  upon  the  same  portion  of  the  screen. 
A  ta]>ering  jilate  slides  in  front  of  tioth  tubes,  and  is 
HO  arraiigect  that  it  niay  shut  off  the  aperture  of 
"a  jHirtion  of  the  Image  from  each  to 


pass 


!   being  closed,  the  other  is  fully  displayed. 
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Now,  liy  imviog  th«  Hliuttir,  the  itiiage  rrom  the  <  iiiK  U  uned  an  the  baiiii  of  the  cotun,  thr  liijuiil 

exhibitc<l  liiilun:  U  grwlually  diiiininl  mij  tlut  of ;  diuni  Iwiiig  iii»g ;  it  ia  much  luni  fur  ueiltDgi  ual 

the  other  an  gnuluitlly  iltveio|a.     Wh«n  the  shutter    walU.     ''      " — 

is  midway,  tbe  iiicturvit  are  eiinntty  proiiiincnt  and 
BN  tbrrerori!  i»)Hfu»i-d.     The  auutter  i«iitiuuiug  '~ 


move,  the  new  [liiAurR  uointiiitiii^KB  to  |>THlamiiwte, 
and  uveiitiuIlyoei^uiiicHtheBcrevit  entirely,  the  other 
iiiiaf(e  beinftexcludnl.  AchBiifp-ofiiiiitureiiiiowliviug 
uaile  iu  the  dnrkeniil  lantern,  it  ia  nady  fur  Ihe  re- 
turn motiiHi  uf  the  idinttrr,  whivh  nnki'«  a  Muiilar 
change  to  that  juiit  dnulilieil.  The  iinnie  is  well 
'  ipir.u,  OH  till-  jiicturei  if'^ially  dimiolve  jntn  eui-l 
uthiT,  then-  bi-ing  uo  ludden  removal,  cluiiigi-,  oi 

Dla'taff  A  eleft  Htirk  ulnut  3  feet  lont;,  on 
which  uiHil  (ir  uanUil  cullun  wiu  wound  in  ttii' 
aiit-ieiit  tiiixle  of  >>i>inniU]{.  The  dintaif  wan  li<-l<l 
under  thu  ii-tt  iirni,  and  th<-  libert  of  uotton  drnwn 
from  it  were  twiHtwl  ii)iiraUy  by  the  riirefingi^r  and 
thumb  of  tll«  Kiiht  haml.  The  thread  an  it  wmi 
Hpuii  wan  wound  on  a  nvl  whjeh  wan  iin.->|M>ndiil 
froiu  and  rev.ilvwl  with  the  tlln-ud  dliriiiK  aiiiniiinR. 

"A  virtiioas  woman  layith  her  hauda  to  the 
■pindlr,  iinJ  her  hands  hold    thu  disutf."  —  Soi.- 


DKNTKUPIUt. 

Dia'tll-U'tioD.  The  vohititiiation  of  a  liquid  uJ 
coiidenulioii  iu  a  separate  veaoel. 

iioainius,  the  l'ano|iulitiui,  deaurilied  the  npmtion 
far  the  puritiLaliuu  of  water,  and  thr  .AniU  <t\lni 
the  inatnimenl  au  alerubie.  DJafar,  riKhlh  .-eiiiury, 
obtained  uitriu  auid  aud  aijua  regia,  and  Hhaa* 
aWiIute  oleuhul  auU  anJphnnu  aeid.      Hrr  AtUtUL* ; 

Dla-tilb'nt'lng.  iPHnliHg.i  The  o[«-ratinti  U 
I  returninx  from  the  volumii  tu  the  eate  the  Iriietv 
I  r-tu.,  whii^h  made  up  the  tnattfr. 

ot  a  eolunin  uf 

trilmtins-nile.  The'  wetting  uaum  the  (yjin  ti>  ad- 
here iilifrhtly  toKetlier.  He  tnkeaafew  wunUlriwnn 
hia  linger  aud  thuiuti,  aud,  readiiiB  tlir  iiurpoR,  b| 


umiHisitur  wetii  a  paitr  or  i«r 
and  tokift  u|>  a  number  <.f  li 


de> 
the  type 


aloL'kening  of  hin  gn|i,  w         ..  .     _  _ 
iii/iia,  he  thrown  the  nevrial  lettrni  inls 
i  lioxM.     JHMribalifit  ia  Maid  to  be  foor 
ea  falter  thau  uoni[iui)iliun.     eiee  Tvn-iiiirtHii- 


TbL-  ligureH  in  group  <i,  annexed,  ohow  a  party  of  i  Tor 


DU-trib^t-ing-rM'«r-volT.    A  ai 

tble  ol  .■onUin 


all  r 


•g  a  voluB- 
OI  water  equal  to  llie  whole  exeeiw  of  Ihf  Jc- 
nand  for  water  duriiii;  thime  lioura  of  the  dar 
when  nuiJi  <lemaiiil  exeeeiU  the  average  rali^ 
alwve  a  aU|i|)lr  (luring  the  aanie  tiiur  at  the 
avcrogi^  late.  Tlie  srrateat  hourly  deiuaiid  tor 
water  ui  about  double  the  average  hourly  de- 
mand. The  IfioBt  that  a  dilitributing-iueriritf 
oliould  lml.1  ia  hair  the  <biily  demand. 

Dte-Ulb'at^.ins-roll'or.   (^taJtiiy.)  Arall- 

Fif.UiS. 


Diuaff,  —  LaOin  ol  War*. 


riigBKwi  ill  the  dutiea  of 
ladit'sof  rank  nt  that  time.  '•  'Die  niiatn-»s  as  with 
tbo  lady  in  I'roviTba,  Invetli  her  Iianda  to  tli« 
Bpindle,  and  her  Iiands  luild  the  distalf."  She  ix 
repreaFnl4-d  hm  cutting  up  ■  |iiei-e  of  elotli  to  moke 
into  giinnenb*,  while  two  of  her  niablena  are  at  work 
with  their  diMaffn. 

Tlie  figure  b  is  the  more  nioilem  lUlian. 

The  duitalfiirid  apindb-  aru  refrmil  tu  repeatedly 
in  tlie  Old  Testnmetit,  and  wi're  tlie  only  known 
mrana  of  apinning  in  Kgy|it,  Iliicnii'ia,  Arabia, 
India,  (•reree,  and  Itonie.  IliiNtatr  Hptiining  and 
weaving  are  shown  nt  Beni  llaamn.  in  K(t\-pt.  The 
Greeka  repreH'nli'U   MiuiTva  with  a  dintalf  aa  being 

CntuUua  d.-«'vilK.«  it  cl.'iirly  :  - 


lailira  of  ibx  »i<blh: 


AI  inb-TTal«  a  jrentlr  Ifluch  mwalTni. 

B*  KliMi  the  iiririini  ohnrl  woo  n • 

Tkn,  wIhii  thr  rink<a(  •pindle  n 


n  rhf  rtfr  within  tu 


Dl«-tem'per.   A  kind  uf  painting  in  which  whit- 


U]i  aniiut  the  ifufritufiaf- 
by  liataQee- weight*.  The  dlalnbatuig- roller 
presrnta  a  line  of  Ink  to  the  printing- roller,  whteb  >• 
then  run  lack  ami  forth  on  the  Uble  t«  ajwoul  th* 
HUjiply  of  ink  evenly  around  it. 

TTie  arrangement  waa  in»ent«l  by  Profnaor  Cow- 
piT,  and  in  deaciibed  in  hia  Englinh  patent  of 
181S, 

The  diKtrihu ting-roller  in  printing  mThiif  ear- 
ries  ink  frnm  the  Hneior-rtilier  to  the  inkiug-nUaK 
To  ai^iriire  an  even  diatribntfon,  it  ia  fmud  m 
to  give  an  endwiae  motion  to  the  nller. 

This  is  aerured  in  one  of  two  wavB. 

PrnfeaHor  Cowper'a  plan  Waa  to  give  a  k 
iiiotinn  to  the  aim  (Rnslinh  patent,  1S18>. 

Applegnrth'a  methnr  wa*  to  j^aee  tlpa  uh  af  d» 
ilintribn ting- roller  nbliiiuely  to  the  mAb  flptal 
mored.    It  thua  had  a  ralaWw  iilghi  1 


I IIW 

!whi 
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tion,  which  distributed  the  ink  along  us  well  aa  around 
tbe  rollers  involvrd  in  thr  cutiil)inatii)ii. 

I>lA-Uib'at-liig~ral«.  {Primiu^.)  A  rule  used 
in  Kimratinx  the  lines  of  type  in  lUstribmion. 

Db-tilb'at-Uig-ta'ble.  {PrMiag.)  The  elab 
a  which  the  ink  b  sprrad  and  tranaferred  to  the 


DITCHING-PLOW. 


n  the 


dTe  working,  etc. 

Ditob.  1,  IFortigciUioa.)  A  trench  or /cum  on 
tbe  outside  of  a  fortilicatiun  or  earthwork,  serving 
•8  an  olHtaole  to  the  Bsssilant  and  furnishing  earth 
{dMni)  for  tbe  jiamjK't  {rtiiiblaO.  It  is  fruni  90  to 
ISO  feet  broad,  in  regular  Ibrtilicatioiis,  much  nar- 
rower in  roere  earthworks  or  entrencheil  [loaitioDS. 
The  idde  of  the  ditch  nearest  the  rilace  is  the  xtirp  or 
nearp,  and  the  ojiposite  side,  tlie  eouiileriairp,  is 
luaally  maile  circular  oppoEiitit  to  the  salient  angles 
of  the  works.      See  BasTLON. 

Under  the  ancient  systinn   of    fortitication,  the 
ditch  was  frequently  diig  on  tlie  inside,  thui  antici- 
pkting  by  some  thoiLHanils  of  yt^urs  the  iiuproverueut 
of  Pillow,  during  tlie  Mexirau  war,  — 
"  U*  who  dug  for  Polk  ud  Mtiay 

It  was  to 
.   TS  with  the 
t  of  labor  1   and  by  this  syntem   they 
moat  readily  obtained  the  rcrpiired  shel- 
ter, haring  the  benefit  of  tbe  rlitch  and 
the  bank.    The  Mariibin  Indians  adoj.teil 
this  plan.     The  systei 


In  Fig.  1673,  the  earth  is  raibcd  by  a  donUe- 
puinted,  concave- topped  plow,  and  the  earth  is  com- 
pBcteil  ii|«)n  it  by  an  adjumable  roller.  The  earth  u 
carrieii  upward  and  backward  by  an  endless  conveyer. 


TIlB  /u 

ment  was  usually  9  fiwt  broad  and  7 
feet  deep  ;  but  if  an  attaok  was  appre- 
hended, it  was  maiie  \3  feet  wide  anil 
12  feet  deep.  The  aggrr,  or  giaraiiet,  of 
the  pni-aiiipiaent  was  raised  frorii  tlio 
airthof  the/usi«,ttnd  waserowni'd  with 
a  row  of  sharp  sUkes.      Valli. 

The  diti'li  outside  Che  rampart  on  the 
we«tem  side  of  Rome  was  100  feet  wide, 
30  deep.  The  work  was  conatrncted  by 
Servius  Tullius. 

2.    An    artilicial    water  ■  course    for  -^' 

druinnffc. 

By  the  lawn  of  Solon  (594  B.  c),  no 
one  was  allowed  (o  dig  a  ditch  but  at  the  same  dis- 
tance from  his  neighbor's  land  that  the  ditc;h  wa.i  deej). 
This  was  the  same  in  the  Itonian  laws  of  the  twelve 
tkbles.  The  Grecian  law  eoni]ielled  one  who  plantnd 
coounon  trees  to  plaue  theni  no  nearer  than  9  fi'ft 
from  his  boundary  ;  olives.  10  feet.  The  law  of  the 
ttrelve  tables  made  it,  olives  and  tigs  9  feet,  other 
trees  5  feet.  ^ 

The  agricultural  ditchers  of  the  Romanx 
were  open  (/mta  paltaUi)  or  closed  (  /own 
ama)  ;  the  latter  usimlly  3  feet  bniad 
at  top,  I S  inches  at  bottom.  The  lower 
portion  wan  filled  with  stone  or  gravel, 
a  layer  of  pine  leaves  Or  willows,  and  then 
the  earth  n^plated.  Sometiines  a  large 
rope  of  withes  or  a  bundle  of  jiolea  was 
placed  in  the  bottom. 

Dltoh'lng-ma-oMiie'.    "         '    '  ' 


recess  between  the  sectional  rim-plates  of  tbe  wheel, 
being  bound  therein  by  the  radial  spades  which  are 

Crojected  to  engage  and  retrauted  to  free  the  earth 
y  fixed  cams  upon  the  frame.  The  inclined  scraper 
removi's  the  earth  from   the  recess,  and  deposits  it 

beside  tlie  path  of  the  machine.     The  excav 

frame  is  adjnxtoble  on  the  whrel-frame. 

Dltohlng-plow.    A  plow  having  a  deep,  ni 
share  for  cutting  drains  and  trenches,  and  n 


In   this 


earth  at  tbe  side  of  the  same. 
lense  a  plow  may  be  a  ditching-machine,  anil  in  fact 
a  oflan  no  useil  in  running  shallow  ditches  for  sur. 
(aca-draining,  but  it  will  only  make  it  siiigle-furrow 
depth.  There  are  many  mo<i  ill  cations  of  the  plow 
for  attaining  extra  depth. 
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curiue  atratlillm  the  ilituh,  and  the  irai  Kup|iort- 
ing-whirel  nm  in  the  ditvh  IwIiidiI  the  cuttinK  ami 
elevating  luechsniiuu.  Tlii?  iihire  U  aupjwriFd  Ij)- 
colten,  <rhji:h  cut  ihf  Kjilni  of  thr  iliti'h,  aiid 
drlirer  th*  farrow-Hlii»?  to  tlie  Euid''ii  upon  wLiuh  it 
Attn,  and  to  the  rualil-Uuird*  which  deliver  it  on  tlie 
■ide  iif  tlie  ditch.  AiljUHtnirntu  Tor  varfing  depths 
•re  ivi:itr<l  ill  the  •laim'i. 

Ditohing-toolB.  Hindni  of  variouit  Hhapes  for 
ditTf'n-nt  fornix  himI  •Irptlutof  dtlRbrH.  8coo|i-iilia[ied 
fur  I'leanuft  out  tin-  I  nit  toil  is  i  pariitg-xjiaileii  fur  re- 
OMviug  the  turf.  U'vel  and  nvl-tiiiir  lor  layiuK  out 
the  w^.  riows.  dili:hing-nMchiue-s  imd  i-xcavaton 
for  reilurtTift  the  Mtiioiint  ol  band-wiirk. 

Di-Ttt'Aott-<mt.  A  chaiuiel  lo  dirrrt  past  a 
tmerviAr  a  Htn-mn  or  iiujnin!  or  tnrind  watrr  whi<')i 
would  olheriri.>c  llow  into  the  tnerroir.  A  by-wa^. 

Dt-vid'ad  Axis.  Oiie  lonKted  at  iu  mid- 
leD'^^th.  Ill  nome  iiutuiii-i-s  the  |iartH  am  roujilr-'l 
tof^ther,  in  others  liny  an-  iiide|»tideiil.      Si-e  Vm:- 

IM-vid'«d    OVj«ot-itlaM     Ml-orom'«-t«r. 

Anolli-r  nniiu-  for  the  .hiiUf-imx-r  tiii.-rounlir. 
The  «l.i">t-Kl:i>*  of  tin:  lelewope  or  niii-ranconf  i* 
bixKliil  iliKnu'lriially,  the  ntniiKlit  edgi-*  Winj; 
groiinil  »iii<»)ili  Ml  thiit  Ihi-y  inav  raiilv  »lidi'  |iv 
nidi  other,  "Hi"  lialvi-s  of  the  "i.i«eotr.i  li-ns  are 
movable  in  a  •[iriftinii  i>'r]>rndiculnr  to  tlii'  line 
of  ,s«:tiiiii  iiy  Ill-Mil*  of  a  -urvw  ;  llii-  liislainm  bein({ 
ih^<'niiiin''l  liy  thr  niiinln-r  of  r^Tolnlioiia  ni-ireimarr 

Dl-vid'ar.     iir«st-i«.lr^.)     Thr.  |.t<m- nr  wi-d^'e- 

foniKil  (lieie  on  a  n^apin)c-nin<'hini',  whii'li  divides 

It  rriHii  the  Hliindiiijt  inaiii. 

Dl-vld'ara.     A  fona  of  iniiiiiaswH,  usually  with 

'"""""       '  -  -  --  -'  j(  arrangemoi  '       ■•    - 

FIc-  ISTG.  O 

Q 
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I  a  One\  niatheinatidui  of  tba  Iwtik  «■*«■     Hb 

process  was  by  a  thin  toupl«t  af  InNi  af  tta  b^ 
of  a  ri^t-an^  triai^  tlw  m^  oT  «IU  ««• 
,  nude  in  aroordaaoe  with  tlw  pdteh  if  ttc  JRfiari 
wrpw.  The  peippudicnkr  Mfaw  WMmCaMMBi 
the  rod  at  ri^t  an^  to  the  mxia,  the  l]rH*«^B 
gave  the  apiral  of  tne  acmr,  aad  tka  faaw  nMiilA. 

The  snbject  of  oriffbatiiw  temn,  whU  k  JkaOt 
nmuected  with  the  dividing-ra^w^  mmbapi^Bd 
iu  lIoltza|>ffel  (Vol.  II.  ]ip.  «U-US). 

The  Diethods  of  (ttadaathig  liiiliniwW  lH>hMl 
much  attentinn  ftoiD  Tonpiaa  {iaM)t  Iftiiip 
(ISSei,  the  Siwona,  uxl  BM  (1740^  Ifca  kthr  !»• 
ceiriuK  £500  from  the  Baud  of  Louhdto  far  U* 
method  of  diridinK-  HiodleT.  in  17^  HMrtiiilml 
an  engine  for  dividing  rirclca,  wUci  ilao  aawtd 
lo  rut  elork-wheels. 

Raiimden,  in  ITM,  eoBtrirad  Ua  illTiiliH»^^B4 
and  in  1777  received  a  rrwaid  of  iECII  dmi  iba 
lioanl  of  Longitude.  FollowUig  BaiaiitM  ««n  tht 
Troiightoiiis  father  and  aoB,  tbe  latto-  rf  whoM  m. 
<-<-ive.l  the  CopW  ni*^)  of  tlw  BoH  HocfalT  af 
Knglanil  for  liia  iinimnrnl  uetbod  of  giwIaatiML 

Uanwlrn'a  eircular  divjding-eiifpne  CMMdalad  af  a 
liirge  wheel  moved  h;  •  tangent  krw.  Hw  akad 
Mos  a  inchea  in  diameter,  and  lad  S,1M  t«*h,  M 
that  ni  tuma  of  the  tBDgent-acrrw  mimA  ttacbdt 
line  degree.  The  acRw  Iwd  a  ■afctOBBtM'  aid  alao  a 
ratchet-wheel  of  aixly  tertll.  tbeiHbtB  mm  tMlk 
■'•jualed  one  aixth  of  a  Biiante  of  ■  iliaiaa  Tla 
diamond  )>oiiit  alwaji  moreil  •■  cat  nad  M 
''        hy   mean*  of   a   I   *      ' 

e  of  the  45-tijeh  d 

into  five  parta,  taeh  of  tbcaa  in       _ 

then  K<m:te.I  foiir  time^  dlvidfaw  Iha  «fead  M» 
240  parlH,  each  oT  which  wat  *Af,i*  ta  bmUi 


Is  derivi-.l  fniiii  it-  s|">--jlii'  iiv  in  divi.iin«  lines  into 
any  Kiveii  niiiiil>-r  of  ei|Uiil  ]>in.-'.  The  le^fH  are 
driven  iiTiart  hv  n  "priii^j  m  the  nut  in  relracled  nn 

1  of  the 

nid  nut ;  tilt  fiiie  Ihredil  of  the  U'rew  admitting  of 
•  very  delieate  luljiiHtnient. 

a,  dividing  eontiiasa. 

b,  divid.'r>.  with  an-. 

e,  Kt-1'l  -.luiing-diviilers. 

rf,  »ti4'l  siKU'inK-iUviilvrM  with  p^n-lrj.'. 

'f.  >|.'riii'K.u'.w  divider*,  with  handle. 

-,.  l.i-,^linK.divi,i,.M. 

bi-vld'ilIE-011'Bllia.  .4  nis<-liiiie  for  dividing;  a 
firi'le  into  a  nnniluT  of  piirls  of  e.|iiiil  pruiKirlioii*, 
eithi'r  fur  tin-  purjiose  of  gnuliiatioii.  a*  th"  litile* 
and  nn'*  of  astronomical,  mirvi'ViiiK.  and  plniting 
iuxtriini-'iits,  or  for  sjiaciuK  iilf  and  nittitiL'  tlic  lir- 
cumfcreiiiT  iif  a  wheel  intci  tei'th. 


with  . 


jii^'inatiii);  si^rcwn  by  I'applls  .\k'Mitidrii 


The  fcnide-w-rew  n  1*  Inrneil  by  U 
aim  in  each  revoliillon  niovcm  the  la>|^ 
whii-l  one  tooth,  wiiiilliiit  on  tn  the  la*f>^%iatjj 
watcdi-sjiring  whidi  lamnl  llie  iiKde  on  whari  ^B 
tool  r  waa  fixed,  tlitix  eullinfc  Ihc  wrev  L',  wt^V 
wa*at  Ihenme  tinte  rotatol  t^- the  ({naliuK  «  #  fNW 
the  prime  shaft.  Tin'  object  *wj>  tu  <tA  •  '  "~ 
number  of  threadn  (<•  thi>  tnrh,  ami  lUa  ■ 
laiiieil  bv  a  tetitati  ee  jinKVM  ^y  (n^iHllj  n*lne 
Ihi'  diameter  of  ;i  antil  600  turn*  of  tbe  k  -  "  - 
a  motion  of  5  inchei  tu  ttie  hal-ilide. 

Ill  the  application  of  the  neraw  to  tfc     „ 
of  iiiatlieinatical  SoaliTi,  tl   In  eiH|itaVT<l   Iv  a 

Idatfonn  which  sllili-s  fm>ly  and  mtriM  lb*  *>■>  w< 
•e  graduated,  tbe  Hwing-fhiine  for  tba  duBimi^j 
i»int  being  attneliei)  Id  Mue  liied  |>ft  nf  tW, 
traniiiigof  thenuwhlne.  ^ 

T>nnkin  fbUowad  up  thx  matter  In  1*9)  la  ^ 
viKiiig  correctiMia]  niethodt  for  Kaadalajr'*  il  i(i^( 
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DIVING-BELL. 


ablcH  from  shipwrecked  vessels,  et^.,  but  of  late 
years  w^ma  to  be  nearly  superaetlcd  by  the  rnc^Mit 
iraproverntmts  in  Kubinarine  armor.  The  principle 
of  the  (living-beJl  niuy  be  illustrated  by  taking  a 
tumbler,  inverting  it,  anil  iireftsing  it  down  into  a 
vesMel  of  wati'r,  whtin  it  will  be  seen  that,  although 
the  water  will  rise  in  the  tumbler  to  an  extent  pro- 
)K)rtioned  to  it»  degnto  of  iinnieniion,  yet  the  up{)er 
part  of  the  tumbler  will  n'main  ^>rfectly  dry,  and 
if  a  lighte<l  taiN'r  be  placed  within,  it  will  not  be 
extingiiiMhed,  but  will,  on  the  contrary,  bum  with 
even  increased  energy,  owing  to  the  condensation  of 
the  air  by  ])reHsnn'.  Mr.  Brunei  found  that  ut  the 
depth  of  30  fi«*t  he  could  hold  his  bn>ath  two 
minutes,  or  double  the  usual  time,  the  amount  of 
air  taken  into  the  lungs  at  one  inspimtion  Ixung  in 
fai!t  double  what  it  would  have  l)eeii  at  tlu^,  surfat^e. 

Dr.  Faraday  relates  the  curious  fact,  that  the 
lungs  are,  in  their  natural  statt*,  chai^nl  with  a 
large  quantity  of  impure  air ;  this  iMMiig  a  )K>rtion 
of  the  carbi>nic-acrid  gas  which  is  formed  during 
respiration,  but  which,  after  such  expimtion,  n;- 
niains  lo<lgi*d  in  the  involvtMl  |>assagivs  of  the  i)ul- 
monary  vessels.  Bv  bn^ithing  hard  for  a  snort 
time,  as  a  {M'rson  ifotfs  after  violent  exerrisi*,  this 
inipnnt  air  is  exiNdled,  and  its  pliuM^  is  sup)>litMl  by 
pun*  atmospheric  air,  by  which  a  ix»rsr)n  will  l>e 
enabled  to  hold  his  breath  much  longer  than  with- 
out such  pnM:auti()n.  Dr.  Faiuduy  st^itivs  that, 
although  he  could  only  hold  his  bre^tth,  after  breath- 
ing in  the  ordinary  waiy,  for  al>out  thnnj  quart<Ts  of 
a  minute,  and  that  with  gn>at  ditliculty,  he  felt  no 
inconvenience,  aft«»r  making  eight  or  ten  forc^'d  n^s- 
pirations  to  clear  the  lun^  until  the  mouth  and 
nostrils  had  Iven  closed  more  than  a  minute  and  a 
half ;  aiul  that  he  continueil  to  hold  bn^ath  to  the 
end  of  the  stM'ond  minute.  A  knowledge  of  this 
fact  niiy  enable  a  diver  to  remain  untler  water  at 
least  twice  as  long  as  he  otherwise  could  do. 

The  exjM'rience  of  a  FnMieh  diver,  who  descjended 
for  the  pur|Hxse  of  examining  the  wn'ck  of  a  st<»amer 
sunk  off  Ushant  in  ISt)'),  is  interesting.  He  found 
that  at  the  depth  of  195  feet  the  genenil  pn»ssure  over 
the  whole  body  was  so  gn*at  that  the  bhulder  wjis 
involuntarily  emptied.  At  this  di*i»tli  he  rested  on 
the  saiitLs  in  which  his  feet  sunk.  He  dt^tiiches  om^ 
end  of  the  guide-conl ;  he  can  di.stinguish  this  conl, 
the  weights,  and  his  hands,  and  he  advances  a  few 
steps.  He  has  gn>at  ditliculty  in  witlidniwing  his 
feet  from  the  sands,  to  which  he  feels  nwted.  All 
at  once  his  sight  is  obscure«i,  his  h«>ad  turns  ;  he  i-<>- 
tunis  in.stincti  vel y  to  the  ladder,  and  asks  to  be  raisetl. 
He  liegins  to  asccnil  as  w<*ll  as  his  stn'Ugth  will 
allow,  fi^'ls  himself  impcl<*d  by  hisguitle-cord,  which 
he  cuts,  and  then  risi's  alone  very  rapidly,  having 
lost  his  senses.  A  violent  shoc.k  brings  him  to  ; 
he  rec(M(niz(Ns  the  side  of  the  ship  from  whi<!h  he  had 
descended,  against  whi(rh  his  mask  has  stnick,  and 
regains  his  courage.  He  waves  his  hand  alM)ve  the 
surface  of  the  water,  and  feels  himself  sinking.  His 
mask  having  gi>t  displaced,  the  collar  almost  chokes 
him.  He  feels  hims«'lf  gnLs]MHl  by  the  anus,  and 
grasps  a  n)})e  which  his  hand  hup]tened  to  touch. 
He  again  loses  consciousness  for  a  moment  in  the 
ship's  lx)at,  amd  iisks  to  In*  mis*Hl  on  deck  as  s<M)n  as 
his  mask  sliall  Im  unscn*w<Hl.  He  suffers  much  from 
his  right  hand,  and  bivathes  with  difficulty  ;  his  ex- 
tn*mities  aix*  cold  and  neck  |»ainful.  Twice  he  nearly 
faints  and  ceas<*s  to  breathe.  His  sight  apiwars 
troubleil,  everything  tunis  round  with  him.  ana  his 
gazi;  has  no  steadin«*ss.  This,  as  the  idiom  show.s 
is  the  Fr«*nch  a<'couut,  an<l  is  preferably  given  with- 
out imimiring  its  graphic  chapocter.  The  conclusion 
arrived  at  on  this  occasion  was,  that  it  was  imprac- 


ticable to  work  for  any  length  of  time  at  a  4«p(k 
exc(*eding  130  feet. 

In  1869,  however,  the  ahip  "HamiUa  MikMl'* 
was  lost  on  the  Leuconia  rocks,  near  fthinniiai ;  sad 
two  Knglish  divers,  provided  with  the  appaialasof 
Siebe  and  Gorman,  were  subsequeatlj  aeat  tnm 
Liveri)ool  to  attempt  the  rracue  of  the  ticaMit  oa 
l)oard.  One  of  these  succeeded  in  nsmainiag  foar 
consecutive  hours  under  water  at  thn  drpCh  of  S 
fathoms  upon  one  occasion,  during  which  Iv  laeor- 
ered  fii  boxes  of  specie. 

The  engraving  on  the  opposite  page  iUaatiato 
submarine  operations  at  the  anehorsge  off  Gibfaltar, 
as  conducted  with  the  diving-bell  in  ooiyanetioa 
with  divers  arraye<l  in  the  apparatus  of  Botuioayiil 
and  Denayrouxe.  In  thia,  whether  the  man  he  naked 
or  covered  with  ini|N*ryiou8  clothing,  hia  leapiiatioa 
may  In>  made  to  dejN'nd  on  the  exeiviiie  of  hb  ova 
will  and  the  power  of  his  lungM,  or  the  air-sapply 
reservoir  may  be  supplied  by  air-uumpa  ahoT^  m 
shown  in  the  figure.  The  artificial  lung  or  air-mp- 
ply  regulator  consists  of  a  strong  metallic  imuiuu, 
preferably  ste<d,  capable  of  TVHi^ting  grrat  pnmai^ 
and  surni(mnte<l  by  a  chamber  so  constructed  is  to 
ivgulate  the  efflux  of  air.  This  is  carried  on  the  div- 
er's Imck.  A  respiratory  tulw*  iiwues  from  the  chsai- 
Wr,  and  is  tenninateil  bv  a  mouthpiece  of  shert  caout- 
chouc, whi4;h  is  held  Wtween  the  lipa  and  tMb 
of  the  diver.  This  pipe  is  funiished  with  a  tsItv, 
which  {MTniits  the  expulsion  of  air,  but  op|««n  the 
entrance  of  water.  The  steel  reser^'oir  is  s*-pimted 
from  the  air-chamlier  by  a  conical  valve  o|«niBg 
from  the  uir-chamlier  toward  the  reser\'oir,  so  as  to 
oiK>n  only  under  the  influence  of  an  exterior  pm- 
sur<%  the  tendency  of  the  pressure  of  the  air  in  the 
ifservoir  l>eing  to  ke«'p  it  clowd. 

This  apiHiratus  dis]M'nseH  with  the  uecesi^ity  (ur 
keeping  tlie  air-pump  in  continual  ojH'nition.  Tbr 
air  which  the  diver  inhales  is  Ntore«l  up  in  the  rtfcl 
rcser\'oir,  and  from  this  he  supplies  himself  vitheat 
fatigue  in  the  following  manner.  The  air-chamber 
is  clo.sed  by  a  movable  lid,  to  which  is  attsched  the 
stem  of  the  valve  liefore  referred  to.  The  diamctrr 
of  the  lid  is  simiewhat  less  than  the  interior  disnw- 
ter  of  the  chanilxT,  and  it  is  covered  with  caoutchonr, 
to  rt- nder  it  air-tight.  It  yields  to  both  interior  sad 
exterior  pn*ssun%  the  former  causing  it  to  rise  sad 
the  latter  to  fall.  When  exterior  preMkure  is  exemd 
on  this  lid,  the  valve  is  o|»ene«i,  establiahing  a  coa- 
municiition  between  the  reservoir  and  the  air-chaa- 
b(?r,  allowing  a  ])ortion  of  the  compressed  air  in  the 
res(*rvoir  to  flow  into  the  diamber.  If  the  Isttfr 
contains  an  excels  of  air,  its  pressure  fy^in"*  the 
movable  liil  keeiM  the  valve  closed. 

The  apfNiratus,  when  under  water,  works  in  the 
following  manner.  In  the  act  of  inhalation,  thcd^ 
ver  withdraws,  a  certain  amount  of  air  fnm  th> 
chaml)er ;  exterior  pressure  is  then  exerted  ott  tie 
movable  lid,  which  falls,  causing  the  oonical  ntn 
to  o|>«*n.  Air  parses  in  from  the  reserroir,  iMld^ 
lishing  an  e<|uilibrium  of  prrosure  bctwaca  the  IbI^ 
rior  of  the  air-chamber  and  the  mirroandiqg 
and  the  coni<ail  valve  returns  to  its  seat,  ~ 
ing  the  connnunication  Itetween  the  nsai 
chamlter  until  another  insniration  cauaea  tha 
tion  to  l)e  re|ieated.  As  tne  air  in  ezpelM  tnm  the 
lungs,  the  valve  of  the  respiratory  tnhe  hdEon  ds- 
scribe<l  pennita  its  escape  into  the  water. 

It  is  evident  that  the  uniformity  of  actioB  fa  tUi 
apfNiratus  depends  entirely  upon  the  reapiiatlHi  if 
the  diver,  however  irregular  may  be  the  action  if  tie 
air-pump  :  the  workman  receives  precisely  the 


tity  of  air  he  requirw,  and  at  a  prvMaare  exactly  afMl 
to  that  of  the  medium  by  which  hia  body  m  wu* 


DmHO-BlLL  PUMP. 


^^ nie pomp vhkh (u^^M  alrtotlu  _._ 

yoto'  Im  m  CMUtraotid  that  liability  to  leakage  di- 
"^^rtiiM  with  the  prenure,  and  the  lir  u  compelled 
KvuM  two  layera  of  wetcr  befora  enterii^  the 
"voiT,  randering  it  much  cooler  than  it  would 
~«iae  be  in  ite  greatly  oompresaud  stale ;  it  ii 
— Jt  ooolfld  by  expansiou  iu  pawing  from  the  reaer- 
*•*»  into  the  air-chamber. 

.  *«  IrapMlMlt  advmntagH  poaiiiaBed  by  tbi»  appani- 
^«  la  that  the  eifnTed  air  lUea  in  bubbles  to  the 
!^b«a.  So  long  aa  the  diver  breathes  r^ularly,  the 
*^Wvila  between  ibe  appeanuice  of  the  bubbles  is 
^WWy  eqnaL  If  they  come  more  rapidly  or  more 
"^Awly  than  uaual,  it  is  ■  tiga  that  something  ab- 
^Vnoal  !■  going  on.  ir  they  cease  altogether,  the 
4iT(r  must  have  ceaapd  breathing,  and  should  be 
■Itnled  np  immediatety. 

la  the  old  forms  of  divitw-dreHa  the  air  filled  the 
vnue  between  the  body  of  thi^  diver  and  his  imper- 
woi  clothing,  the  expired  air  escaping  by  a  small 
nln  in  the  helmet,  ttiroagh  which  any  eioeai  of  air 
abo  aacaped.  Inegularity  in  the  action  o[  the  pump 
•MMcd  auo  iiregularitifts  in  the  escape  of  the  bub- 
Uea.  and  thna  the  wnistaiits  might  for  a  long  time 
y  continue  to  H>nd  air  to  a  oorpae.  Iu 
r  apparatus,  the  appesrauce  of  the  bubhlt-3 
indicates  the  safety  of  the  diver,  and  the  sssialnntu 
sn  the  watch  are  at  any  time  warned  of  his  danger 
by  their  nonappearsnue. 

The  annor  employed  in  connection  with  the  breath- 
ing-apparatus only  serves  to  defend  the  diver  from 
mU,  and  may  thenfure  be  made  much  lighter,  al- 
lowing greater  freedom   of  motion.      See   Ailnuk, 

lOBNABINK. 

D1t1iis~1mU  Pump.  A  pnmp  havinir  a  casing 
divided  by  a  vertical  partition  into  two  chamben, 


■1C.16TS. 


which  are  provided  with  inwnrdly  and  outwardly 
opening  valves.  The  chamben  arc  kept  partially 
Bikd  with  water,  which.  tngi>ther  with  nir,  is  ad- 
mitted to  each  tbroiiKh  the  inwanlly  opening  valves, 
and  expelled  thriugn  those  openinff  autwardlv>  to 
anpply  the  bftll  with  fnsh  air.  This  is  e(r™t«l  by 
the  alternate  reciprocations  of  a  pistnn  working;  in 
the  open-endeil  cyliniler,  which,  at  rs«h  stroke,  draws 
a  portion  of  the  water  from  one  of  tlie  r.hamhers 
into  the  ojFliQder,  lowerinnitH  level  in  that  chamber, 
•od  permlttinK  the  air  to  enter  throiif;ti  the  inward- 
ly opening  valve  ;  the  return -stroke  causra  the  wa- 
tv  to  ifaa,  toning  some  of  it,  together  with  the  air. 


D0E8EIK. 

Mrior  ohamber,  whence  it  ii  wnled  ta  s 
.  Ad  thence,  thionghatnbe,  tothebelL 

DtwHaf-Sawfrn.  A  waterproof  clothing  and 
helmet  for'thcae  who  make  submanne  exploralima. 
Bee  Akmor,  Svbharine. 

Dt-TintoD-plataL  The  diik  or  wheel  in  the  gear- 
cutting  lathe,  which  is  pierced  with  varioua  eircnlar 
systems  of  boles ;  each  circle  represents  thedlvlsiona 
of  a  drcnmferenea  into  a  given  nnniber  of  parts. 

Do'bA-roln'ar'a  Lunp^  An  instrament  invent- 
ed by  Proftissor  Dobereiner,  in  Jena,  in  1S31,  for 
obtaining  light  by  the  projection  of  a  jet  of  hydro- 
gen upon  a  piece  of  spon^  platinum.  See  Hvdro- 
UEN  Lamp. 

Oook.  1.  (HydnaUic  Bnffinaring.)  An  arti- 
ficial excavation  or  structure  for  containing  a  veaael 
for  repairs,  loading,  or  uuloadine. 

Docks  are  of  various  kinds.     See 


Wet-dock. 

Dry-dock. 

Graving-dock. 

Screw-dock. 

Sectional-dock. 


Floating-dock. 
Hydraulic-dock. 
Slip-dock. 
Shipbuilding-dock. 


The  docks  (navalia)  of  Rome  wei«  used  for  build- 
ing, laying  up,  and  nfitting  ships.  Thev  were  at- 
tached to  the  emporium  outside  of  the  Porta  Tri- 
gemina,  and  were  connected  with  the  Tiber.  They 
were  included  within  the  walls  of  the  city  by  Aure- 

liie  Athenian  docki  in  the  PirBua  coat  1,000  tal- 

"The^  bave  a  design  to  get  the  king  [ChailM 
1 1 . 1  to  lure  a  dock  for  the  herring  busses  to  lie  up 
in/'— Pkftii.  1B«. 

"Sir  N.  Criap's  project  of  making  a  great  aaan 
[sluice  or  lock]  m  the  Icing's  lands  about  Dcptford, 
tobeawett  dock  to  hold  SOO  sail  of  ships.  "—Ibid, 
IMi. 

Of  the  docks  of  London  :  — 

Pitt  laid  the  foundation-stone  of  the  "  West-In- 
dia" August  16,  1800  1  opened  in  1802.  "London" 
docka,  built  1802-5.  "Victoria,"  1855.  The  Uv- 
erpool  and  Birkenhead  docks,  1810-67. 

2.  {HaTHett.)  Thedivided  piecefoimingpartof  the 

Sper,  through  which  the  horse's  tail  is  iusert«d. 
ook'er.    A    stamp    for  rutting  and    piercing 
dough  in  uiaking  crackers  or  sea-biscuit. 

Doo'tor.  A  part  in  a  machine  for  rvgnlatlng 
quantity,  adjusting,  at  feeding  ;  — 

a.  [Paper-iBakiny.}  A  steel  edgf  on  the  preasure- 
rull  of  a  paper-machine  to  remove  any  adhering  fiben. 

b.  iSUam'OipHe.)  An  auxiliary  ateam-engine  to 
feed  the  boiler. 

c.  {Calieo-prinling.)  A  scraper  to  remove  auper- 
flnons  coloring- matter  from  the  cylinder. 

The  eolor-doclur  of  a  cnlico-piinting  machine, 
vhich  wipes  superfluous  color  from  the  face  of  the 
inraaved  roller, 

Tbe  Unt-dottor,  which  removes  fluff  and  looae 
tlin«dfl  from  the  said  roller. 

The  eleaning-dodm;  which  wipes  clean  the  snrfkoe 
of  the  Toller- 


drein-pipp.     See  Tii 

Dodgtof.    Said  of  mcrtisen,  when  they  are  not 
in  the  same  plane  at  the  hub.     By  spreading  the 

of  the    Hj«k™    whore   they    enter   the    hnl^ 
dndgini)  on  each  side  of  a  median   line,  altematelT, 
'le  wheel  is  stiffened  against  lateral   strain.     l%a 
heel  id  said  to  he  alaggtred. 

Doe'akin.   iFtdtric)    A  single  width  line  waolea 
ath  for  men's  wear  ;  not  twilled. 


I*»ik 
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Doffer.     A  romh  or  n;volviiiK  canl-covere«l  cyl-  ■ 
iiul(*r  in  a  rHnliiiK-iiiiu'liiiie,  which  Htiipn  the  i\vrce 
or  slivfr  of  liU-r  otX  thi*  iiiiiiii  lanl-wheel  after  th«' 
filaim*nts  haw  ]ML<ise<l  the  herii'H  of  .siiiuller  ainliiig- 
rolh'rs  and  thf  flat  trards. 

It  i.s  usually  a  coinh  with  vrn*  titiH  teeth,  which 
|M'iu*trati'  slightly  UftwiM'U  th«*  wire  teeth  of  the  canl 
SM  the  roMil)  iiiovfs  (lownwanl. 

Doff'ing-cyl'in-der.  A  i-yliiuler  rlothed  with 
canin  whiih  an'  pivsciiti'il  in  HUrii  ilinrction  and  at 
KUch  a  rate  of  motion  to  the  main  eani-rvlinder  us 
to  n'unjve  the  tihers  fn»m  the  ti*etli  of  the  latter. 

The  doflin;'-cvlin«h*r  itssumes  one  of  three  forms :  — 

1.  i\nitinuous  I'liithiiHj  ;  n*moving  a  jn-rfei't  thi'ee 
of  the  wiilth  of  the  machine.  Sui;h  is  the  tliiffer  of 
the  st'fihhl ing-machiin:,  which  yields  a  continous  /<*/> 

or  jirrrr, 

2.  Lonf/ifioh'iuil  htHtin  nf  n/rtf  ''h^fhiiuj  ;  nvnoving 
slivers  of  a  width  determined  hv  the  bn>adth  of  the 
hands  ami  of  a  lenj^th  e«iual  to  that  of  the  th,ff,'r. 
Such  is  the  dtilfer  of  the  aluhhiivj-hillif.     See  Si.UH- 

BINCJ-MAt'HINi;. 

3.  Cirruin O'ttnUnl  (mhu/.s  ttr  rinu!<  of  vitrtl'C'nthimi ; 
n*moving  narnm,  continiKMis  slivers,  which  pass  to 
the  cnHtffHMt'rf  whfivhy  they  an*  coni|Micte<l  and 
bmu^ht  to  tin*  eonilition  of  t'ul/.s.  Su<h  is  the  tiojfer 
of  unothfr  form  r»f  Si.inuis«;-.MAcmNK  (which  see). 

DofTing-knife.  A  Made  of  steel  t<M)thed  at  its 
eil;;e  like  a  line  cnuih,  and  vertically  n'cipn)i*ated  hy 
a  enink  tan^'entiallv  to  tin-  teeth  of  the  i/off'rr  in  u 
canlinj^-machine,  in  onler  to  n*move  then'fnnn  a 
fine  lleei'f  of  canletl  wool  which  is  gathen-il  into 
a  sliver.      See  DoKKKK. 

Dog.     A  h(»ld-faMt. 

A  device  with  a  tooth  wliirh  jMMietnites  or  >0'iiw 
an  object  and  iletains  it.  The  analo;;y  and  iiifen*nce 
of  the  name  is  that  the  device  has  a  tooth  and  bitts. 


Fig.  16T». 


<- 


,-A  cp    ... 


f 
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Dos(x. 


1.  {Pilf-ffriruifj.)     A  pnip))linp  iron  or  prab,  usu«  | 
ally  with  Jaws,  and  adu])ted   to  rais**  the  nuniA'rif  of 
a  ]iih*-driver.      When  the  jaws  o|»en,  the  objeet  is 
dro|i|MMl  or  ndeased.      See  1*II.K-IH:IVKU. 

•J.  {irell-f>*tn'np.)  A  ^ab  for  I'lutehinp  well 
tulws  or  t<Hds,  in  withdniwing  them  fnwn  lion'd, 
ilrilled,  or  ilriven  wells.     S(n'  (Iuah. 

li.  {Turninff.)  A  clnm)>  fastened  to  a  ]»iece  sus- 
|H'ndevl  on  the  centers  of  a  lathe,  and  by  which  tlie 
n)tation  of  the  ehuok  or  face-plate  is  im)tarte<l  to 
the  )»iece  to  W  turneil  (#»  h,  Fij^.  1()7J0.  , 

4.  A  flick  or  fw/Irt  ada])ted  to  eugagi^  the  teeth  of  i 


a  ratchet-whe«d,  to  restrain  the  hack  wtion.     A  eh 
or/xiW.      S«H*  WlNl>L.\KM  ;   UATrilfTT. 

5.    {Maehinrrtf.)     a.    The  niiivft^ni;  i»*t  m 
which  establish  the  btd-tvitl  of  a  initiehin^-itrrw 
direet  eoineidence  with  the  punch. 

b.  A  contrivance  for  holding;  thi*  stafT  to  th^ 
chuck,  or  carriagi>,  while  lieing  rut,  itaunl,  plait 
or  drilled. 

c.  An  at^justable  ntop  iihic«*d  in  a  mnehin*'  to  •  tut 
din'cti<»n  of  motitm,  an  m  the  cslm*  of  fniI>njotii'i^ 
in  jtu'A'hoj^  sluipinti,  or  phtttituj  niuchint^ 

♦J.   {Uoistimj  and  Haiilituj.)     tt.    A  K"> li'l > I'l!' t  rvii^ 
((')  with  a  fan>;  whieh  ih  driven  into  »n  obji*«'t  t«  •  /^ 
raiseil  or  niovtil. 

In  the  continuoua  HVsteni  of  feiil  in  Miw-njilU.  thr 
chain   bus  a  number  of  dogs  atta«he<l  to  ditTtr<r.( 
lK>rtions  of  its  length.     Ih^gs  an*  hImi  unc*!  t<ii  ^ 
curing  and  towing  tluating  h>g»  and  in  Hhiftiijjfur 
htiiding  logs  on  the  ground  or  carriage. 

/^.  A  r//if^dog  or  /r/WN-tlog  {d)  :  tmn  dog)*  nh.v  klni 
together  by  a  ring,  and  ummI  for  liauling  or  hoi^tuii!. 

c  iS7//i//-d(^H  (r)  :  two  dogs  at  th«*  end  of  a  ri>|r 
and  nse<l  in  hoisting  l«m'ls.     A  */*fH-.«A*iri/r. 

7.  A  Ar/fcA-dog  (/)  is  a  clamp,  and  \u*hU  thr  tin* 
l»<*r  by  its  tusk. 

8.  iSfiin'mj.)  A  rrNl  on  the  head  or  tail  bltH.k  «>( 
a  saw-mill  caiTiage,  by  which  tlie  log  in  iifcureil  in 
iM>sition.  The  dog  {ij^  U  pivote«l  to  tlte  hlovk.  antl 
Its  tiMith  is  driven  into  the  h»g.  ]t  varim  in  fono 
on  the  heail  and  tail  bbn-ks  n'si»e«'tiv«*ly. 

In  h  and  /  n'siNvtively  are  anown  other  fonut  of 
the  saw-mill  dog.  Se<*  also  (.'iini'LAK  Saw  ;  H>;ad- 
ULorK. 

0.  {Shi/tbuifdhnj.^  The  laht  detents  or  Mlp|iorU 
knocked  a\%ay  at  the  launching  of  a  ahi)i.  A  dog* 
shorr. 

10.  (TjtH'lsnuthimi.)  A  pnijiM-tiiin,  tixith,  lu^k,  of 
jag  in  a  loek,  acting  as  a  detent.  Kspecially  u«rJ 
in  tumbler-lcM'ks. 

11.  An  andinm. 

Dog  and  Drlv'er  Chnck.  A  chuck  having  two 
jNirts.  The  dog  sHiiM  u)Nin  and  ia  faKt«-neil  by  t 
s<*t  scn*w  to  the  obji*«'t  to  lie  turuetl.  Th*-  driTrt 
is  attached  to  the  lHthe>niandn'1.  and  hait  a  i>ri>- 
jecting  arm  which  eonies  in  i-ontact  with  the  il«if& 
»n<l  causi*s  it  and  the  w<trk  ti»  revoh'e  with  the  man- 
drel.     Sei'  Dim;  {ah.  Fig.  ItiTlM. 

Dog-bolt.  The  lioit  of  tlie  ea)»-M|iuin*  over  tbf 
trunnion  of  a  gun. 

Dog-cart.  A  KiiortKnian*h  vehicle  having  thaXtt 
and  two  wheels,  ^'tth  a  Itox  lieueath  the  wat  for 
H<'tter>*  or  ]Kiinters. 

Dog'ger.  (AVri/Z/r/f/.)  A  two- masted  fi»hiiix* 
vesael  with  blutf  howaand  Uctefl  on  the  I>o«(i*r  Bank, 
an  t'Xtensive  shoal  in  the  center  of  the  Xorth  t««a. 
It  is  alM»ut  80  tons  Inirden,  and  has  a  well  id  thr 
midille  to  bring  fish  alive  to  ahore. 

Dog-^ook.  1 .  A  l«r  of  iron  mith  a  bent  prong 
to  tlrive  into  a  log.     Se«»  1>«m;. 

2.  A  wn>nch  for  nmtcreving  the  coupling  of  iroB 
l.Miring-nHls.      A  sinnnirr. 

Dog-leg  Chis'eL  A  crooketl-alianked  cbiael  wtd 
in  smoothing  the  l>ottonia  of  grooves. 

Dog-lesi;ed  Stain.  A  flight  of  stain  without 
any  well-hole,  and  us«*<i  in  confined  sitoatioiis.  IV 
Might  g(N>s  up,  wimU  in  a  senii«'irrle,  and  then  BioiiBti 
again  in  a  d inaction  iwrallel  to  the  fint. 

Dog-mus'ile.  A  wire  cage  over  the  nam  asd 
jaws,  to  ke<'p  a  dog  from  Uting  ;  or  a  strap  araoad 
the  jaw.s,  to  keep  them  shut. 

Dog-naiL    A  large  nail  with  a  prqjeetiBg  tooth 
or  lug  on  one  aide  ;  uanl  under  certain  drauMtttOM 
bv  looksniitha  and  carpenters. 
'  Dog-noae  IHae.    {Liidt9miikin§.)    A  haad-m 


wtth  long,  Bletider,  panted  jaws,     CoUed  tito  pig- 


lit  a  iipit,  or  drive  the  dasher  of 

d  prtviona  centu- 
wid-wheel,  which 
rotated  with  their  weight  and  communicnted  motion 
bgr  a  band  to  the  spit.     See  Kuastcnr-jack. 

In  the  modern  dog-powers,  ss  in  the  example,  the 
wniTntil  wallcB  on  an  endlesa  chain-track,  which  slips 
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n-dai>her 

Dog-shore.  {Shipbitildiivr.)  One  of  the  two 
itnitB  whioh  hold  the  trailte  of  the  ship  from  "Itdiiin 
on  the  slip-wuys  when  the  keel-bloukn  nra  taken 
oat.  The  lower  end  of  ravh  iing-s)iore  abutH  against 
the  upper  end  of  the  rib-biiiid  of  the  ilip-wnii,  and 
the  npper  end  against  the  rloj-rlail,  which  in  bolteil 
to  the  side  of  the  bilgs-aay.  Runeatli  eai'h  dog-shore 
ii  ■  nnall  block  called  a  Irv/^icr. 

In  lannchinx,  the  tri^Kters  iir«  renmved,  the  dny- 
Aon*  knockrd  down,  and  tiin  iihi]ti-rndie  freed,  m 
that,  canrin^  the  vessel.  It  s]id<'K  down  the  s/i'/i- 
■ENiyl.  The  sipinl  for  lauiicliirig  is,  "  Down  dog- 
shores."    Sm  Launch. 

Dog's-tootll.    A  sharp  steel  punch  Uanl  by  mar- 

Oog-atop'par.  (.Vnii/ira?.)  A  stjip|itT  put  on 
to  the  cable  la  enable  it  to  Iw  bittcil,  or  to  prmjit 
tha  matrrtger  to  lip  llr'/fd. 


Vaii/knl.)  A  siivilU-ane, 

fcallii'i-s,  pliMreil  on  the 
l^iiiile  to  the  hi'tmsmaii 


imde  of  cnrk 
weather- rail  as 

DoVlj.  (Fithric.)  Konuerly,  a  species 
of  woolpii  stuff ;  now,  a  tahlt-napkin. 

DolL  A  cliild's  tov-habv.  Made  of 
rtafTed  cloth,  ttwHi,  nidia-nihVr,  etc. 
The  jointeii  wooilrn  dolls  arc  n  marvel  of 
cheapneaa,  and  are  Toiidn  hj-  the  jkumntry 
of  Europe.     See  Tov. 

Among  other  curiosities  of  the  fonner 
inhabitants  of  Egypt  an-  a  number  of 
dolla  which  are  found  in  the  tombs,  and 
also  are  represented  on  the  painted 
!  walls.  JuKt  as  with  us,  .sonic  nre  rough, 
I  tome  comical,  and  some  are  made  as 
nearly  aymwetrical  as  the  artist  was 
able. 
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to  be  washed,  and  which,  being  worked  bf  a  winoh- 
bandle,  gives  a  cirenlar  motion  to  the  or«. 

2.  {Piling.)  An  extension -piaca  on  the  npper 
end  of  a  pile,  when  the  heail  of  the  latter  is  beyond 
the  reach  ofthe  vmnlcey.     Otherwise  called  a  puiKk. 

3.  A  hoiHting-platrorm. 

1.  A  tool  with  an  indented  head  for  shaping  the 
head  of  a  rivet.     A  map-head. 

Dollr-bar.  A  block  or  bar  in  the  trough  of  a 
griiidKtuiie  which  is  lowered  into  the  water  to  raiM 
the  latter  against  the  lace  of  the  atona  by  displace- 

Dol'ly-tub.  (Metallurgy.)  A  vertical  tub  in 
which  metalliferous  alimes  are  washed.  It  has  a 
vertical  shaft  and  vanea  turned  by  a  erank-handle, 
like  sutne  kinds  of  cliums. 

IKil'pblii.  1.  {(/rdmtiet.)  One  of  the  handles 
of  an  old-fashioned  brasa  gun,  nrarly  over  the  tnin- 
nion^  and  by  which  it  is  TiRed. 

2.  (Nanliail.)  a.  A  bollard  po«t  on  ■  ijuaj  to- 
make  hawsers  fast  to. 

b.  An  anchored  spar  with  rings,  •erring  M  • 
mooring-buoy. 

c.  A  stn^  of  plaited  cordage  acting  as  a  preventer 
on  a  yard,  to  sustain  it  in   case  the  slings  Kt  shot 

3.  (IIijdrnnlia.)  The  induction-pipe  of  a  wat*r- 
main,  mid  its  cover,  placed  at  the  fiource  of  supply. 

Dol'phlu-atdk'sr.  [NaiUieal.)  A  spar  deiiend- 
ing  from  the  end  of  the  bowsprit.  It  affords  a  stmt 
for  the  martingalea  of  the  jib-boom  and  Jlying-jib- 

Dome.  1.  (Arthiledvrt.)  A  vault  od  a  elrcolar 
plan.  It  ix  usually  hemispherical  in  form,  but  is  nu- 
ceptible  of  K  prolonged  or  oblate  spheroidal  variation. 

In  the  data  following,  the  bight  given  is  that 
of  the  apex  above  the  ground. 

The  duine  ot  4lie  Panthi-on  at  Rome  is  a  hemi- 
sphere 142  fi-vt  in  diameter.  143  feet  high  above  tbo 
Hoor  of  the  rotunda. 

Tile  dome  of  St.  Sophia  at  Constantinople  is  an  ob- 
late semi-spheroid  104  feet  in  diameter.  201  feet  high. 
It  is  said  to  be  built  of  earthenware  and  pumice-stone, 
not  of  cut  stone.     It  was  built  in  the  sixth  'Wntuijf, 

The  ilnme  in  tha-  Bnomo  of  FUirence  wae  hoilt  hy 
Bruuelleachi  in  I4I7.  It  is  of  brick,  octagonal  in 
plan,  139  fi-et  in  diameter,  and  310  feet  in  hight. 

The  dome  of  St.  Peter's,  at  Rome,  was  built  at  thv 
closfl  of  the  sixteenth  century,  from  designs  left  by 
Michael  Angelo.  It  is  139  feet  in  diameter,  830  feet 
higli. 

The  dome  of  St.  Paid'a,  at  I.ondon,  bv  Sir  ChriS' 
topher  Wren)  Ih  not  masonry,  but  a  shell  inclosing 
the  brick  cone  uhich  lupportN  the  lantern.  It  is 
112  feet  it)  diameter,  215  fwt  high. 


Hall  aux  Rles,  I'aria,  by  Moulineau    200  150- 

St.  laaaeg,  Petersburg .  .  .        9«  160 

Itaths  of  Carucalla     ...         112  113 

The  dome  of  the  Capitol,  Washington,  is  287  feet 
1 1  inches  above  the  lia-te-lini'  of  the  i-ast  front.  TTle 
greatest  diameter  of  the  dome  at  the  springing  is 
136  fret  5  inches.  The  weight  of  iron  in  the  dome 
and  thohis  in  8,(109^200  |iaunds.  The  rotunda  Is 
S6.5  feet  in  diameter,  and'  its  hight  from  the  door 
to  the  top  of  the  ranopy  is  ISO.  25  feet. 

The  o-nttal  rotund  of  the  Vienna  Expooition 
building,  la73,  J<i>rinfrs  fVom  a  eirciiliU'  fa9ailB  of 
piers  i'iH],  fei-t,  English,  in  diameter  :  within  which 
is  a  gallery  covennl  with  its  own  roof;  from  the 
inteiinr  tie'nmeter  of  the  gallery  rises  a  cnnical  not. 
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surmounttMl  by  a  UiiUrn  105  fVwt  in  diameter,  and 
thifl  by  a  second  lantom  and  (>u|K>la  rising  to  a  liight 
•f  300  feet  al)uve  the  ground. 

2.  (Steam-engint.)  The  steani-chamber  above 
some  t'onns  of  boilen^  as  the  locomotive.  It  fre- 
quently has  an  arched  crown. 

3.  (Hailrmid.)  The  elevated  upper  section  of  a 
jiasKenger-car  projecting  above  the  general  level  of 
the  roof,  forming  a  8|)ace  for  ventiktion,  light,  and 
ornament. 

Dome-OOV'er.  {SUam-enginc.)  The  brass  or 
copper  cover  over  the  dome  of  a  locomotive,  which 
serves  to  prevent  the  radiation  of  heat. 

Do-mes'tio.  {Fabric.)  Hleache<l  and  unbleached, 
uuprinted  and  undyed  cott(m  cloths  of  the  ordinary 
grades  for  common  use. 

Do-mes'tio  Ap-pU'an-cea.  Th<,>  implements 
and  conveniences  a]>i)ertaining  to  the  household. 
Among  them  are  the  following,  which  are  considered 
under  tlieir  respective  heads  :  — 


Almond-peeler. 

Andiron. 

Apple-corer. 

Apple-jiarer. 

Ajtple-quarterer. 

Ash-leach. 

Ash-sifter. 

iiaby-jumper. 

Haby-walker. 

Baker. 

Basket. 

Bean-sheller. 

Bed. 

Bed-bottom. 

lk*dstead. 

liedst  ead  •  fastener. 

Bird-cage. 

Biscuit-machine. 

lioiler.     Culinary 

lioot-jack. 

lk)ttle-cleaner. 

Bottle-screw. 

Bread-cutter. 

Bread-making  nutchine. 

Broiler. 

Broom. 

Broom-handle. 

Broom- head. 

Brush.     See  Brushes. 

Butter-dish. 

Butt4*r-mold. 

Butter-tongs. 

Butler-worter. 

Cake-cutter. 

Cake-mixer. 

C«ndle-snuffenL 

Can-opener. 

Carpet-bi'ater. 

Carjiet-cleaner. 

('ar|H!t- fastener. 

C'arp«»t-8tretcher. 

i  "arj)et-8wee])er. 

CuKter. 

<-'«  rving- table. 

( 'hair. 

ChamlHjr-cloHft 

( 'harc«>al- furnace. 

Cheese- cutter. 

<  'herry-stoner. 

Chopping- machine, 

ClotiH's-bnisli. 

Clothes-drvtT. 

Clothes-frame. 


Clothes-horse. 

Clothes-line. 

Clothes-line  hook. 

Clothes-line  reel. 

Clothes-pin. 

Clothes-press. 

Clothes-sprinkler. 

Clothes-tongs. 

Clothes-wringer. 

Coal  and  ash  sifter. 

Coal-scuttle. 

Coat-hook. 

Coifee-mill. 

Coffee-pot. 

Coffee-roaster. 

Colander. 

Comb.      . 

Comb-brush. 

Cooking-range. 

Cooking-stove. 

Corer  and  slicer. 

Cork-press. 

Cork-pull. 

Corkscrew. 

Corn-cake  cutter. 

Com-grater. 

Corn-popi)er. 

Coucfti. 

Cracker-machine. 

Cradle. 

Cream -freezer. 

Crimper.     Hair 

Crimper.     Kuffle 

Crumb- remover. 

Curling-iron. 

Desk. 

Dish-heater. 

Dish-holder. 

Dish -rack. 

Dish- warmer. 

Dish-washer. 

Docker. 

Domestic-preta. 

Door-mat. 

Dough-kneader. 

Dough -mixer. 

Dough-trough. 

Dpedging-box. 

Dumb-waiter. 

Dust-i>an. 

Earth -closet. 

Egg-assorter. 

Egg-basket 


Egg-beat«r. 

]*4|[g-boiler. 

Egg-carrier. 

Egg-detector. 

Egg-ton^s. 

Extinguisher.         Fan. 

Feather-renovator. 

Fender.        Fire-irona. 

Fire-screen. 

Fish-kettle. 

Fish-slice. 

Flat-iron. 

Flat-iron  heater. 

Flour-sifter. 

Fluting-iron. 

Fluting-machine. 

Foot-stool. 

Fork. 

Fivezer.        Fruit-jar. 

Frj'ing-pan. 

Furniture-pad. 

Fum  iture-spring. 

Furniture- tip. 

Gong.        Grater. 

Griddle. 

Gridiron. 

Hastener. 

Hat-rack. 

Head-rest. 

Hearth-brush. 

Honev-strainer. 

Hospital-be4. 

Ice-cliest. 

Ice-cream  freezer. 

Ice-crusher. 

Ice-cutter.         Ice-pick. 

Ice-pitcher.     Ice-plane. 

Ice-safe.         Ice-tongs. 

Ironing-board. 

Ironing- machine. 

Italian -iron. 

Jar.     Fruit 

Kneading-machine. 

Knife-board. 

Knife-cleaning  mAchine. 

Knife-ix>lisher. 

Knife-rest. 

Knife-.sharpener. 

Knock-down  chair. 

Udle. 

Lamp-chimney  cleaner. 

I^amp-chimney  tongs. 

I^amp*  stove. 

Laundry. 

Ijaundry-stove. 

Lemon-s<}ueezer. 

Line-clamp. 

Looking-glass. 

Mangle.         Mat. 

Matches.        Match-safe. 

Mattress. 

Meal-sieve. 

Meat-chopper. 

Meat-cnisher. 

Meat-cutter. 

Meat-hook. 

Meat-mangier. 

Meat-saw.         Meat-spit. 

Meat-tub. 

Milk-can. 

Milking-machine. 

Mincing-knife. 

Mincing-machine. 

Mop. 


Mop-head. 

Mo|>-wringer. 

Music-stand. 

MuMioito-bar. 

Musquito-eanopj. 

Night-chair. 

Nut-cracker. 

Nutmeg-grater. 

Oyster-opener. 

Palliasfw. 

Peach -parer. 

Peach-stoner. 

Pea-sheller. 

Percolator. 

Piano-stooL 

Pie-board. 

Pillow. 

Pinking-iron. 

Pi|Mng-in>n. 

Plate-iack. 

Plate-warmer. 

PlUnt 

Portable  furnace. 

Portfolio-stand. 

Potato-maither. 

Potato- washer. 


Pressing-board. 
Preserve-jar. 
Quilting-frame. 
Raisin-seeder. 
Refrigerator. 
Rimmer.     Pie 
Roasting-jack. 
Rolliiig-pin. 
8abotiere. 
Sad-iron. 
Sad-iron  heater. 
Safe.     Meat 
Sausage-machine. 
Saussge-stuffer. 
Sooop. 

Scru  hbing-bnish. 
Scnibbing-machtiis. 
Scuttle.        Settes. 
Sewing-box. 
Shaving-cup. 
Sieve.        Sifter. 
Skillet. 

Skimmer.        Sltoer. 
Smoothing-iron. 
Smoothing-stone. 
Snaflfers.        SoCa. 
Spittoon.        Spoon. 
Steak -crasher. 
Steam-cookiug  appmtH. 
Steamer. 
Step-ladder. 
Stool. 

Stoves  and  heating  wa^ 
snoes  (which  «5.^^ 
Table. 

Toaster.        Tongk 
Tray. 

Tumbler-washflr.        ITii- 
Vegetable-cbopfMr. 
Vegrtable-cntter. 
Vegeuble-mtar. 
Vegetahle-sliccr. 
Vci^table-washar. 
WaiBe-irona. 
Waiter. 
Waraiing*iMUL 


Waraiing*iMi 


DOMESTIC  BOILER.  7 

'WashbiMrd.  WaWr-uooler. 

-Waah-boiler.  Wire  matticsa. 

'Waabing-niBchiiie.  Work-bHsket. 

"VMsliing-ihield.  Wringer. 

Do-mMtle  6oU'«r.  One  tor  hrating  water  on 
•1  aomewlut  Uige  wale  for  the  household.  Such  are 
made  of  sbeet-melkl,  Ut  set  upon  the  top  of  a  store 
-oocupying  two  of  the  stove-holes  ;  or,  made  of  caat- 
inm,  they  fonn  reservoira  as  a  pennanetit  attacb- 
mcDt  to  the  stove.     See  Wasu-boilbk  ;  Rkhervoiii- 

Dioccorides  mentioDs  tinned  boilers.     Pliny  also 


The  press  shown   in   the  exatRpIe  ha»  a  sausage- 
■taBerafartheat  from  the  pivoted  end  of  the  lever/. 


A  lard-presser  next,  with  a  perforated  tin  hoop  b.  Or 
the  bench  is  also  ahavrn  a  jilntfarm  and  hoop  c  for 
frnit,  which  is  aulMtituted  for  the  lard-hoop  when 
Teqnired.  if  is  a  cmtik  which  operattss  the  tackle 
ud  depresses  the  lever/. 

Dom'ett  {Fabric.)  A  plain  cloth,  with  cotton 
eluin  and  woolen  weft. 

Do'lMf.  [yaiUioil.)  A  one-masted  native  ves- 
•d  on  the  Coromandel  coast,  70  feet  long,  20  fe«t 
beKm,  and  12  feet  hold. 

Don'kOT-ea'Bina.  (Sls'im-eagine.)  An  annil- 
iary  engine  for  working  the  feed*pum[^  hoistinK  in 
freight,  etc.,— work  unconnected  with  the  propellinK 
engines,  and  which  may  thus  proceed  when  the  main 
en^nes  are  stopped. 

DoD'kay-pimip.  A  steam-pump  for  feeding 
■team-ehgine  boilera  ;  frequently  used  fur  pumping 
in  water  during  the  cessation  from  working  of  the 
tirincipal  engine.  It  is  used  sa  a  aubstitut*  for  the 
feed-pump  portion  of  the  large  engine  ;  also  used  in 
braweries,  distilleries,  gas-works,  tanneries,  chemi- 
cal works.  One  of  the  pumps  is  shown  mounted 
on  legs,  (mother  adapted  to  be  bolted  to  a  post  or 

Doo'dls-aaok.    (JIfutie.)    The  bagpipt  (Ger.  du- 


The  doors  of  ancient  f^ypt 
and  contemporary  nations 
swung  upon  vertical  pintles 
which  projected  from  the  top 
and  bottom  of  the  door  into 
sockets  in  the  lintel  and 
threshold  respectively.  The 
commonest  form  of  door  had 
the  pintle  in  the  middle  ol 
the  aidth,  so  that,  as  it 
0[>ened,  b  way  was  afforded 
on  each  side  of  it  for  ingress 
oregreaa.  Thisismuch  tkettei 
than  the  villianous  system  oi 
making  the  dooreof  churches,  DmkifPianpi. 

Iheatera,  and  assembly-rooms 

o|ien  inward,  forming  traps  to  catch  the  peoplewheD 
a  stampede  occurs  from  a  fire  or  an  alarm.  It  is  but 
recent  in  our  recollection,  the  sccouiit  of  the  banting 
of  a  cathedral  at  Callao  or  some  other  city  on  th« 
South  American  coast,  when  the  building,  decked 
out  with  paper  and  calico,  in  all  the  fnppery  of 
a  saint's  gala-day,  was  burned,  with  800  miserable 
people, —  women  and  children  chieflv.  tor  such  are  the 
principal  jntrons  of  churches  in  that  land  of  Hea- 


Iti! 


a  be  inferred  that  a 


n.pl. 


>e  found 


^  of  door,  for 

in'other  structures  we  find  the  sockets  near  the  poats, 
showing  that  the  door  turned  upon  an  axis  in  the 
line  of  one  of  its  vertical  edges.  Such  doors,  among 
the  Romans,  were  fastened  by  bars  or  i;hainB.  Door- 
locks  were  known  in  Thebes  centuries 
the  Augustan  era  of  Home,  and  some  are 
ims  of  Europe.  See  I.OCK. 
t  doors  of  Greek  and  Roman  houses 
ard  when  fnmied  of  a  single  leaf,  and  on 
■n  rang  a  hell  to  warn  [lassengers  in  the 
metimes  of  a  pair  of  leaves,  each  swing- 
When  doors  were  made  to  folil,  they  were  swung 
inwanl ;  in  this  case  one  valve  was  hinged  to  another 
and  swung  back  against  its  principal,  the  latter 
having  pivots  which  turned  in  the  threshold  and 
lintel.  Such  doors  were  known  in  ancient  Greece. 
The  doora  of  the  residence  of  the   Inca  Hnay&a 


itreel ; 


DOOR.  7: 

Capor,  ill  lUr  vicinity  of  <?ot«pBxi,  wen:  siinilHr  to 
thoHC  of  tliu  Effyiitiaii  teiiiiilrii. 

Ttm  Joon  of  tbn  oracle  uf  tdilomon'H  Tpniplu  were 
or  oliTe'trw!,  unil  wpre  "b  lilth  |iiirt  rf  tho  w«ll," 
Ah  tliu  wiilth  of  tha  hniw  was  20  oubitB,  the  door- 
way wan  about  <i(  fwt  wiiie.  Tlie  door  v»a  double. 
Thi^  oater  iloor  or  tlie  temjile  was  of  lir,  and  litin)( 
ii|Kiti  olive-tree  po&tii.  The  doonr&v  whh  about 
nght  fixl  wide,  uid  the  double  doors  had  each  two 
leaves. 

"  The  two  leaves  of  the  one  door  were  foliiiiiK,  arid 
the  two  leaves  of  the  other  door  were  folilin){." 

It  in  not  easy  to  fiuJ  in  any  other  very  ancient 
author  so  clear  a  deseription  of  the  iiroportiuiw  and 
construction  of  a  biiildina  na  in  founil  in  1  Kings,  vi. 

A  ]iair  of  doom  have  hf[uivd  soiiHrwIiat  largeJy  in 
the  history  of  Eaat  jiidinn  coniiucat.  It  is  wliioiu 
that  so  much  fuss  has  been  niaile  about  a  pair  of 
doora  sinee  8ainMon  U)ok  those  of  Uazs  from  their 
hinges,  about  tViO  R.  c,  and  iriirrieil  tliein  to  tlie 
top  of  a  hill  Iwfore  Hi^bnin.  He  Wok  them  "  bar 
an<l  alt,"  not  condmeemliiifc  to  unlock  tlielu,  bat 
tearinfi  then)  from  their  foundations. 

Till!  douTH  of  the  Temple  uf  Siva,  at  ^^mnanth,  a 
town  uf  <!n»'tat,  in  Iliinlostun,  wereof  saliJal-trooil, 
elaliorali'ly  varved  in  •-iiTreNiwiidrtiee  with  the  other 
portioni  nf  the  teni]ili',  wliieh  was  an  oblong  hall 
Wi  X  UH  fift,  i-niwiii-.l  by  tt  doiiic'.  When  Mahtnoud, 
of  (iliiztii,  at  the  hfad  of  his  Mohaiiimi-dan  hnrdcii, 
inva.liM  India  (a.  i>.  1004),  on  a  mixnl  niiioian  of 
plunder  and  eiiiiversiiiii,  he  niingkil  BVHfice  with 
enthuainsin  and  Iml,  m  as  to  alfonl  a  lirst-rate  mod- 
el for  a  ileiiion  to  master  Atiacreun  Jloore,  soroE  BOO 
fcan  nftenrurd :  — 

"TliiheAraiilml,  Dnnlnwntta 


',SS. 

JT»1 

OfK^ld*.. 

atoml,  howevpr,  tbat  lie  faileil  to  utiip  olf  tbe  fuM 
Mmv  lie  IHti-bed  tlii-sp  thin^:!  intu  tlie  mndilv  »a- 
tera  of  the  river,  whi.li  deliven  vi-arly  into  the  Kay 
of  Iten^l  534,0011. t.nis  iif  solid  nintler. 

MHliiiioml,  alHiut  li>24,  after  desidatiiift  N'ortheni 
India  for  wiiiih  v<mi>,  iwiiii  to  Siimnauth,  ami  — 
onuttinK  tlie  di'taiU  —  iJundrrvd  from  tho  Tfiniile 
of  Siva  ■'tlie  de»troyer'  the  rii'h  oHerinits  nf  eentn- 
ries,  iiirrvinH  tlu-ni  itm)  the  dnnm  of  the  temple  tu 
Aft-haliUtaii,  wlnn-  the  latter  vtrrv  liiaile  tlie  doors 
of  his  tuiiili. 

Here  they  rested  till  1S4'>,  when  the  Kiif;li»h, 
Stunx  In  uailni-^s  by  the  inaKsaiTn'  nf  2il,<inil  MildiiTs 
and  lamp  follonn-n  in  the  KvIht  [eis^  in  the  inoiilli 
uf.lanuarv  of  the  KLiiie  var,  iiiva<lei|  Af^liiiiiiitan 
in  fofi-,  aiiil  eonipieriNl  Attbar  Kbnii,  Unl  Klleii- 
horouKli.  inllated  with  nn  ancuxt  diwre  fi<r  in'tiPal, 


A,  UtUen-door. 


e,  louk  style. 

/,  tnuiinian  or  Dmntia. 

In  a  six-p»nel  door  the 
rail  next  to  the  top  rail 
is  railed  the/rieu-ntft. 

A  panel  wider  than  it*  Bhm. 

hight  is  a  luiag-paiul.    If 

of  eijual  hi({ht  and  width,  m  apwn  ^mmL    VIM 
hight  Iv  gmter  tlion  it*  widtk,  ■  i^tmbtfpmi^ 

Uoablt-Aaoi ;  two  pain  tt  ftddiug-doM^  haaf « 
the  angles  of  the  apertures  and  oppaiag  tpmMlli 
reveals  against  which  they  ars  fanng. 

Faldiag"Xoon  \  a  ]iair  whose  napcetiTC  Vttim  tm 
hang  on  opiKMite  comeis  of  the  apaliuBintka  ■■( 
plane,  so  that  the  styles  meat  in  the  «■!■  wha 

IJoub/e-margin  doon  ai«  made  In 
/u/rfi'tuf-doura,  the  middle  style  being 
with  an  interveuiDg  bead. 

Slidiny-ioon  are  an  {mftrntrntM  «■  Mfiigt 
they  slip  into  groara  In  the  flllBiJl. 

ApnipcT-UogtdioitriawiitmmitnUaittt^imi 
side  by  side  with  battena  eslkd  Ufat  rt  Oa  hA. 
With  a  diagonal  pieee  tt  tiM  tawk,  fa  aUilfa%  II  b 
said  to  bffni«,»fand  bJgli. 

Ooor-a-Unn'.  Adorice  attnebed  tokdMT.to 
Kive  an  audible  notice  wheo  the  dowb  IfMMiv 
tanipere'l  with.     See  BuHOLiiii-ALaut. 

Door-bell    A  brU  attached  to  •  ^m-otAn*- 


Iiaiiiile  PxiKMied  iMit- 
side  of  the  door.  In 
the  exnmpte  (Fig. 
1685),  the  end  of  the 
lever,  attsehed  by  a 
wire  to  the  bell-pnil, 

strikes  a  siinron  the 

•Tiiiii;     one     end     of 

a  bar 
a  bent 
wire  to  till-  hammer, 
till,  the  spur  beins 
releaw'd,  the  reboond 
i-allM-s  the  gong  to  Iw 

In  other  instances^ 

ibe    Itrll  or  Rong 


t%.lM. 


hi' 


iiid   I 


otlu-r 


lid  hta. 


iMn 


retrilmi 


■I  ii|i>m  the  diMirs  nf  Ualiin»iid' 
senlalivesnf  tlix  aUives^  of  MidiHinnirHlnn  <iotiiiiiii- 
tiiiii,  anii  earrieil  tlnnii  biu-k  to  IndLi  pro|ii-r,  ebaiit- 
big  a  l»ean  wluKe  ti-ftniii  was  "lli,:  iimi/f  i.friiihl  liua- 
,tnl  !,:„f^  ii  ••rro'fil,'  and  .■oinman.iiiiji  lliat  the 
doors  shonid  !■■  "tniUHmitti-'l  with  all  honor'  lo 
the  Temple  <if  .Sim.  The  liritish  KiiveniiiH-nt,  inwd- 
ed  on  the  one  hand  by  Kieter  Hall,  and  on  the  other 
bv  it-  fi'ar  of  the  two  uimiintEleil  rar'es  irhn  wr'niiv 
Hind.wtan,  found  itself  with  an  I'leplianl  on  its 
!i:tn.ls,   and  stopjieil  the  gati-n  nt  A^ra,   where  they 


..., tfS'vM 

jHiniiieii  in  hetwfin  the  dooruid  UmoT'' —  " — *" 
■  spurs  whieh  cateh  in 
'  wliieh  eiipi^  against   thv  4 
shown,  it  is  a  toggle-atnit  w' 
'  door  and  thr  floor. 

Door-bama.    (duTenlry.)    _. „_. 

wld.^  th^  IMueU  are  jittad.     It  koMkaMNirfH- 


The  stilcii 


The  I 


upright  pie«H  at  11 


Tl« 


ittom  r«il,  tb«  loifcar< 
rail.     .See  Doom. 
The  OBse  into 


DOOR-KNOB. 


Alarm- lock, 
x-lock. 


attaching  the  knob  to  ita 
thank,  and  the  laltcr  to 
the  apindle.    With  gUsa 
knobH,  the  sbank  of  thin 
iron  may  be  passed  into 
the  congealing  glass  in 
the   moid.      With   clay 
and   porcelain  the   heat 
of  baking  is  too  great. 
and  the  shanks  ore  fas- 
tKned  to  the  knobs   liy 
cement  or  fusible  metal. 
DooT-look.    A  door- 
faateniiiK  whose   bolt  in   n-. 
tracted  by  a  key  ;   diflering 
firom  a   latch    or   catch,    in 
which  the  bolt  is  worked  by 
the  knob  or  handle. 

Door-locks  are  of  various 
kinds,  known  usually  by  cer- 
tain characteristic  features  of 
construction,  sometimes  from 
their  purpose :  — 
Janus- faced  lock. 


Mortise -lock. 
Permutation -lock. 
Reveraible  lock. 
Rim-lock. 


Sliding- door  lock. 


Car-door  lock. 
CeU-lock. 
Ooset-lock. 
Croas-bolt  lock. 
Dead-lock. 
Fronl-door  lock. 
JaU-lock  (see  Look). 

Door-mat.  A  texture  for  wiping  the  feet ;  made 
of  tuasocks  of  hemp,  flar,  or  jute  woven  or  tied  into 
k  iiabric  ;  also  made  of  sedge,  straw,  rushes,  or  other 
common  msterial. 

Door-naU.  The  plug  (or  plate)  on  which  a  door- 
knocker strikes. 

tif.  1637. 
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1  DORSOUa 

Door-plate.     A  name-plate  on  a  door. 

Dooi-roll'er.  A  suspension  device  for  a  sliding 
door.  The  roller  a  of  the  door-hanger  b  runs  on  a 
track  plate  or  rod  c.  Used  for  doors  of  barns,  wan- 
houses,  fr>^ight-Eats,  etc, 

DooT-«ptln(  A  spring  attached  to  or  bearinn 
againstsdoor,  so  as  to  automatically  cl 

Of  this  nature  are  the  elastic  bai 
vulcanized   rubber,  which  reach  between 
the  top  of  the  door 
and  the  lintet,  being  |r||.  jggg. 

extended  bythe  open-  -^ 
ing  of  the  door,  and,  |[g 
by  contraction,  clos-  ie 
ing  it.      In   another 
form,  a  coiled  spring 

is  attached  to  a  rod  Son  plate  a  of  the  door- 
post,  and  bears  against  a  plate  C  on  the 
aoor.  As  the  door  opens,  the  spring  is  I 
coiled  more  tightly  on  its  Tod,  ajid  thna  oppose* 
a  force  which  shuts  the  door  when  the  person  haa 
passed.  Another  fomi  is  a  torsion -sprinft ;  a  wire 
Vi'liose  ends  are  attached  to  the  door  and  jamb  so  as 
to  be  twisted  by  the  owning  of  the  door. 

Door-atona.    A  tbieshold  stone. 

Door-atop.  iCaTjimlTy.)  A  knob  or  blonk  on 
a  skirting- board  or  floor,  against  which  tlie  door 
shuts.  The  object  is  to  hold  the  door  open  ot  to 
catch  it  when  opened  clear  back,  and  prevent  th« 
door-knob  Irom  bruising  the  wall. 

Also  a  pad  or  Strip  on  a  door-case,  against  which 
the  door  shuts,  to  prevent  slaniming. 

Door-atrip.  A  Mripaltothednearthe  lower  edge 
of  a  duor,  to  alint  down  tightly  ujion  the  threshola 
beneath  when  thedoorisclohed.   SeeWKATHKR-OTHIP. 

Door'^vay-plane.  The  space  included  between 
the  iuttailoB  of  a  large  archway  and  the  actual  door 

Doi>  1  Dopp.    The  copper  cup  in  whirh  a  dia- 
mond is  soldered  when  it  is  to  be  polished  upon  an 
n  lap  or  skive  charged  with  diamond -powder.   See 

Dor'mant-iiolt.    A  concealed  bolt  working  iu  a 

mortise  in  a  door,  and  usually  operatrd  by  a  key, 
sometimes  by  a  turning  knob. 

Dor'mant-look.  A  lock  having  a  lx>lt  that  will 
not  close  of  itself. 

DoT'man-tiaa.  A  lai-ge  beam  lyinp  across  the 
ceiling  of  a  room,  and  serving  as  a  joist.  A  dor- 
mand  or  donaant-lTte. 

Dot'mer-iriu'doir.  {Buildiiig.)  A  window 
piercing  a  sloping  roof,  and  having  a  vertical  frame 
and  gable  of  its  own.  The  gable  is  sometimes  in  tha 
plane  of  the  wall,  or  is  founded  upon  the  raften, 
sometimes  a  succession  of  stories  in  the  roof  are  pro- 
vided with  doimers,  as  is  commonly  the  case  in  some 
houses  of  Northern  France,  Belgium,  and  the  Nelh- 

Dox'DOck;  Dor'nlo.  iFalrric,)  A  stout  figured 
linen  {damofk),  said  to  be  named  after  the  town  io 
Scotland  (Domock)  where  it  was  made,  hut  pm1>a- 
bty  deriving  its  name  from  Toumay  (Flemish,  deor- 
nir),  a  frontier  town  of  Belgium. 

DoT'aeL  iFi-om  Utin  doritum,  the  back.)  1.  A 
pannier  or  basket  to  carry  on  the  back. 

2.  n.   A  rover  for  B  chair<hack  ;  hence, 

b.  Tapestry,  or  a  screen  at  the  back  of  a  thTone 

c  Tapestry  or  wall  hangings  around  the  stdea  of 
the  chnncel  of  a  church. 
d.  A  cannpy  for  a  throne.     A  lambraiuin. 

3.  A  kind  of  cloth,  used  for  the  purposes  stated. 
Dor'aonr.     {Fabric.)     Scotch    cloth,   used    far 

hanging  on  walls  of  chapels  and  halls. 


DlAM< 


DOUBLE-ACTING  KNOIKK. 


Do'Ty.  fiVautun/.)  Ai>inall.Bhar(>,Hat-hot- 
tonieil  Ixmt,  with  very  slojiiug  iiidF]i,  «xt«ti- 
BToly  BniployeJ  in  ttie  Itritisli  linlicrieo. 

DOB'aL     Sn  DOHMEL. 

Doa'all-  IStiryiaii.)  A  am  nil  roll  or  pledg- 
et or  lint  of  a  <:y1iiidniMl  or  ovoid  fona,  to 
keep  oiirii  H  woUikI.       A  tent. 

O'riHliH'j.)     A  roll  of  tlotli  forwi[ii   -    " 
thu  fa'«  of  n  coi>i><.'r-|>late,  leaving  tlie  i 
th«  uiiRnivi'd  liii<'4. 

Dotob'ln.     TliH   CUiiKHu   Bti-eiyfinl. 
IIaiif{Kuii);,an<I  other  ptrta  where  Kuropeans 
tnuie.  tliebeainSftruJoubly  gnuJiiatwl 
rig  use.  with  i!in.'leH  of  braxa  pins  to  mark  British 
,    and  ChitieHK  vn'it'hts. 

I  Dot*.  {P.'iul'riHy.)  NaiU  driven  into  a 
Willi  tu  H  <H-rUin  dt-pth.  no  that  their  protrud- 
ing hi-ada  form  a  gage  of  Ueptb  in  kying  on 
a  I'Oitt  of  i)1aiiter. 

Dof  ting.     A  rami  of  engraving  in  which 
geojtaiiliiiail    divihions 
on  inii|>)i  an:  Hhovti  by 
iiltfrriipUit  lini'H  or  He- 
rii-^  <ir  dota.      Donu  by 

DotfUng-pea.      A 

[H-n   haviti;;  a  mnh-tti) 
which   iriiiki-.i    diitu  ur 
detached  niarkn  uu  the 
paiHT  ovpr  whieh 
drawn.   S«:Ui 

D  o  nb  'la-ao  tlag 

BAl'lag-proM.      Olio 

DcUimr-  *hii'h  has  two  lioxe«  ' 

As,     whii'h  the   niutrrial 

roinprcifliit ; 

a  langli-  follower  ai-ts  ii|«n  th 

ollrniately,  in  oIIut  !■»«»  t 

fulloweM  w.t  M  m  lit  U  Ill-oil  sly. 


■-hoxei  C  C  alteraatelv,  and  i* 

I   B   B  liniultanrouhly  diii 

u  ihowing  iu  tlie    " 


Doub'lo-aof Ing  Bn'giii&  (SUam-en^iu.)  An 
engine  in  whii'li  lioth  iiiotioiia  of  the  iiintim  an-  pro- 
duceil  by  tiie  action  of  live  tlnaia,  whleli  bears  u[-ia 


111  tl 


I  lint  e 


e  Hh< 


the  preiM  in  iloiibte-rndtd,  vai:h 

follower  fonoiiig  an  abutnu'iit 

for  tlie  other  ux  tlu-y  are  foreinl 

togrther   by  thu   togi^le-lerirn. 

The  toggle -levvr^   D  are   lus- 

{lended    Upon    the    cunU    ur 

vhjins  F  II,   fonning  H.'xible 

RUHiien^ion-tiointii,  when-by  lulcs  of  unequal  die  aru 

pressed  wilb  eijiijd  fon-e  by  the  i>UteUH  (,'.    The  view 

u  a  plan,  aei'ii  from  aluvi;.     The  rop«  windii  ujion 

the  ventnil  [mit  O  to  whii'h  the  power  is  apfilieil, 

anil  it  theiiiw  |ia«M  ovi-r  (be  theaves  c  c  on  the  ends 

of  Uie  irrowi-bnun. 

In  Fig.  tOSl,  ■  single  follower  D  is  osed  for  two 


J>MM»-n(ib  AUnm>M. 


the  races  alternately.  In  eantradinlinction  tomifh- 
acting,  in  whii-b  live  steini  is  only  silmittrd  to  aos 
side  of  the  pibton,  the  wpif;ht  of  a  pump-rod  or  ths 
pmuiure  of  the  BtnKMpherr  giving  tne  return  motioa. 
Tliil  foim  of  rn^nr  wsi  invenlnl  b]>  WatL  TIm 
piston  of  the  Newconien  almospheric-engiiM,  m 
which  Watt  was  improving,  was  raiard  by  steam  at 
a  moderate  nresunre,  and  denrnsed  by  the 
pressure  of  the  atmosphere  when  the  itraBi 
beneath  the  piston  was  condenmil  by  a  wa- 
ter-jet. Watt  added  the  nqmratc  tmdnmr, 
air-pump,  and  the  rtesm-jaeket  to  the  cylia- 
f.,  der,  and  then  sought  for  Urana  for  keeping 
It  the  atmosphere  from  the  inude  of  Ihn  ^]i»- 
P  der  when  the  piston  waa  depressed.  H* 
aiideil  the  eylinder-n 
ing-hoi  inventeilhyS 

admitted  steam  above  the  tiiston  to  ooe«pr 
tbe»paci-formerlyfille.lwithair.  The  atMM 
rctn-ateil  as  the  piston  nxc,  and  was  afto- 
warda  utiliieit  beneath  the  piston.  Enat- 
nslW  the  steam  was  r^inlsrly  iDdacled  abass 
and  below  the  piston  aitemately,  in  each  OM 
giving  a  positive  prsanin  ;  ben  wa  hafvthi 

A,  cylinder.  C,  ptstan^rad. 

B,  piston.  O,  pituaa. 


DOUBLE-ACTING  PUMP. 


«,  [liiie  to  frisi  pump 
0,  valves  to  fm^l  (mmp 
p,  fe(Hl-pi]ie  lo  boiler 
r,  sir-pump  cistern 
»,  eccentric- rod 


JT,  mniii-ahBrt. 
L,  flr-wheel. 
P,  governor. 

a,  iteani-iDductioii  pipe. 

b,  nlve -chamber. 

j,  Bteam -eduction  pipe. 

4,  eonAeaser.  x,  oami  lo  coi  emor 

g,  itxJrctiOD-cock.  y,  bell-crank     to     vttlva 

i,  digcharRc- valve.  z,  governor  gearing 

Doab'l»-«Ot1i)g   Pnmp.    One   «h»li    throws 
water  at  eaih  stroke, 
F1|.  I6S8.  contnulHtinguiilied 

from  the  orihiiarj  lift 
pump,  m  wliuh  the 
bucket  onlj  Tttisea 
wsterst  the  up  stroke 
In  the  Dpper  pump 
(Fig  leeSl,  the  aide 
chambers  have  each  of 
them  induction  snd 
eduction  valves. 

la  the  lower  pump 
{Fig  1693),  Ihecylin. 
der  hns  induction  nnd 
ednclion  porta  on  op- 
posite siiles  A'  F. 

Doub'  le  -ac'tloD. 


!3  DOUBLE-BLOCK. 

Cis  ail  citernal  valve  having  inclined  seats  des- 
titute of  rings  ;  D  is  an  internal  double-beat  valve. 

hi  the  double-bent  or  eqiiilibrivm  valve  of  the  Cor- 
nish Bti  aiij  engine,  steam  is  conducted  by  a  bninch 
pipe  into  a  larger  per|*ndicular  pi("e  bc-tneen  two 
coniial  valveH  placeii  in  it  and  connected  by  a  stem. 
^^llen  the  halves  rest  on  their  seals,  the  steam  will 


Kg  lew 


{Muf. 


forte  rno 
arrangement  of  a 
jointed  upright  piece 
at  the  bark  end  of  the 
kiv  used  to  lift  the 
ha-mmer  instead  of  the 
lifter  of 


the  si 


.  The 


piece  isealleil  a  hopper, 
and  engafiea  in  a  noteh 
on  the  unier  side  of 
the  hammer  lo  lift  it, 
but  eatoringor  hop- 
ping therefrom  allon' 


the 


fall 


Domtli-Atant  Puinpi 
for  shot.     SeeFunLFNOi 


liatel  J  from 
thi.  slnng 

Donb'le-bar'- 
reled  Gun      One 

having  a  pair  of  par- 
allel barreltunlhcsame 
atoLk  9omi  tunes  one 
IB  a  rille  barrel  ami  the 
otiicr   a    smooth-bore 


played  with  a  Imw.      A  eoiUnihasm, 

Double-bead.  (Jaiiirry.l  Two  bends  placed 
■idr  by  side  and  separated  by  a  quirk.    See  Mni.iiiN(i. 

Doiible-beat  Valve.  "  A  valve  so  arningHl  that 
on  *pi-iiing  it  presents  two  outlets  for  the  water,  one 
at  a  and  the  other  at  £  ;  in  I'losiiig,  the  vnlve  c 
drops  upon  the  gun-metal  rings  d  e,  fixed  in  the 
BP*t  /,  which  is  of  casl-iron  ;  this  ia  cast  nilli  a 
cylindrical  portion  7.  which  serves  as  guiAa  to  the 
valve,  as  do  also  the  ribs  h  h.  i  is  a  cap  which 
limits  the  throw  of  the  valve. 

The  rfoui/e-ka/tia/M  is  extensively  used  in  ICngland 
for  deep  wella  and  for  high  lifts,  such  as  the  pumiu 
of  mine*  and  water-works.  It  is  so  called  from  tlie 
fact  that  its  lower  edt^  bcatu  upon  a  circular  sent  on 
the  lower  ring  d,  and  a  flaiigi^  on  its  iiniHT  eclge  ujion 
k  ring  t,  on  the  upper  plate  of  the  valve-seat. 


DtuUt-Bcat  Tatta, 

exert  a  pressure  on  the  nnd er  side  of  the  upper  valve, 
tending  to  raise  it ;  and  on  the  upper  side  of  the 
lower  one,  tending  to  keep  it  dovii) ;  these  two  pres- 
sures in  opposite  directions  thus  neutralizing  each 
other.  It  is  therefore  evident  that,  the  pressures  be- 
ing nearly  balanced,  but  a  small  amount  of  power 
is  necessary  lo  raise  the  valves  from  their  seats,  and 
by  a  slight  oppuing  a  very  large  steam-way  is  af- 

Doabae-blf  tad  Axe.    The  axe  haa  two  op]>o- 
bits      - 


also  shown  il 
Eg>-j.t. 

The  hattle-axfr  of  the  Scythian 
Herodotus  was  double -bitted.      It    is    the   Sacaji 

Scylax,  an  historian  of  an  age  preceiling  that  of 
Heroilotus,  com|iaied  Egypt  to  a  double-bitted  aie, 
the  neck  which  joins  the  two  heads  being  at  the 
narrow  part  of  the  valley  in  the  vieinity  of  Memphis. 

The  double-bitted  axe  is  found  in  the  tumuh  and 
barrows  of  North  America.     It  is  in  three  forms  ; 

1,  with  H  circumferential  groove  for  the  occupation 
of  the  ttithe  or  split  handle  to  which  it  is  lashed  ; 

2,  with  an  eye  traversing  the  head  1  3.  with  a  socket 
for  the  handle.    See  AXR  ;  Battlr-AXe  ;  Hatchbt. 

Doubae-block.  (Xauiica'.)  A  block  with  two 
sheaves  which  are  ordinarily  placed  on  the  aame  pin, 
I  but  rotate  in  .nepnnite  mortises  in  the  shell. 


DOUBLE-BODlliD  MICROSCOPE.  724     DOUBLC-CYLINDER  STEAH-EKGIXE. 


Otlicr  iloiilile-lila-k^  Iihvp  Ih''  iihi'aviti  amnj^ed 
one  hIhivv  tliu  utlirr.  .Sn'  LuSii-TArKLK  HlucK  ; ' 
SUIIE-BUH-K  :    FnillLK-BIJlIK  ;   SlNTI-lL-HUlCK.  I 

Donble-bodled  Mi'oro-»copa.  A  niiLnwcopp 

iliri-nl»l  by  Sai:hct,  to  iriabls  ntvcml  oUMTvere  to  ! 
virvr  the  kuihi'  iiliju.'t  KinmltannjUHly.  Thl^  nyH 
from  the  objntivi-  are  divicU'.i  hv  a  iiriain  :  tlie  «■[)«- 
r»t«d  rayi  ni-i-iv.'il  by  two  other  priama,  am)  thi:  I 
ivsiwr'tivi^  jH'iii'ilH  iliivctvil  tliroofch  the  n-s]Hvtive 
tKHlin  or  t)ir  iiiHt  nil  in-Ill.  Tliv  ]iriii(!i|ile  is  Kiniilar 
to  that  or  IhH  ItiNwri.Aa  Mii'KOw.'oi'K  (wliich  istv), 
Doab'le-CBp.  A  Bat  (unfoldvd)  writing  or  book 
(■aiwr,  17  K  'it  iiH'lH'a. 

Double-obia'aL    A  tool  with  twocliis- 
nt,lfl»S.rl..-.l<>.-a  to  cut  tbe  ends  of  a  mortjiw  wiuul- 

ItaiifiiuHlv,  whili^  the  i-hii>  i'Xt«nila  iato  the 
J>'|.n-:»<iuii  Iriwofn  tliK  liitii.  It  ia  utml  iti 
nioiliftiiii!  aasli-biira  for  wiinlowH, 

Donble-dotli  Loom.    Onp  for  wmv- 
inR  two  ivts  'if  u'l-bH  siiiinltaneoiisly.     Theuv 

a|iarl  milMniueiilly,  and  no  focni  a  acnuu  of 
un.ier-gamiwits. 

Ill  anollier  fonii,  the  two  wrlis  are  no 
Duf^lf,  kiiillnl  an  to  form  a  tube,  hriiiK  Joiiinl  at 
Chitl  tlicir  pil)ti'!9.  Al  I't^rtain  iDlurvala,  both  weln 
an^  thniwii  into  iitie  list  web  ol*  double  thick- 
neHs,  ntiil  then  a^iii  !iF|cirat<'d,  funniiig  a  tub«  an 
bcfunt.  The  conijikli'd  w^b  in  then  cut  ajiart  mi<I- 
Irnfctli  of  the  iloiihled  ]iortinii,  and  also  ini(l-Ii'ii)[th 
otthe  tuliular  {lortioii,  and  the  rtMult  is  ■  number 
of  boKH  with  (.-Iii-oil  Iwltoiiiit. 

DoublA-com'paM.  An  inntnunent  whoae  lefp 
arc  t"vlu'iK<-d  *'<"'''  way  bryouJ  the  joint,  so  tliat 
eithrr  |rair  may  Ix;  used  ;  wlii'ii  tiiu  Ugs  on  one  pair 
are  doublv  thr  Ifiigtli  of  the  otheni,  it  answers  as  a 
biteii  iwj'Oimp'ai. 

Dotible-^on'oave  Iiona.  X  lens  both  of  whose 
faciM  an'  roni:avr.      See  hv.-sa. 

Donb'l^-OOn'vox  Latw.  A  lens  both  of  whoiie 
sidHi  are  convex,  lli"u({h  they  may  diH'i'f  in  llie  railii 
of  their  cnrvi^H.  When  the  ditfcreuce  is  lu  (t  to  1, 
it  n  a  cratftit  leas.     Sre  I.knh. 

Donbla-oat  File.  One  which  has  tujo  rows  of 
teeth,  eroHisiiif^ciii'hothr-r  at  an  an^K  in  contradis- 
tinction to  the  nimjlc-cat  otfioat,  whicli  has  but  one 


cyliiidrrs. 
Doub'le-oyl'la-der  Frint'lng-^na-ohine'.    A 

tiriiilin;;-|in':i-i  in  Hhirh  thi;  form  is  jiliu^f-d  on  a  Hut 
Kii  and  the  ini|.r.-ssion  tak<'n  by  two  .'vlindiTx.  path 
of  whi.^h  Bit.-niiil.'ly  lak.'s  a  !.h^rt  and  r^mv.ii  an 
inipri'anion  froiti  the  tonu  wliile  it  Is  [>ast<iii)(  under 
th.-in. 

Donb'le-oyl'ln-der  Pomp.  One  haviug  two 
cylLiid.-rs  in  wlii,-h  t]ii>  |.i»l.>ns  ai-t  alt<-mati-]y.  Tlipy 
may  Iw  liuglr-ai-liiiK  or  doulili'-u:tinR,  tlia't  is,  th'e 


B.  c,  were  all  Kiiif[l''->i:tinD.  hut  one  of  them  at  least 
bad  a  double  rylimUr. 

Donible-c^l'la-der  Bt«am~«n'gliie.  A  form 
of  fiiKinu  Iiaving  two  coiiiinuniiiiiiiiK  ■■ylindcrs  of 
vnryiuK  ua|iiirili<-fl  ;  thcri'  an;  many  nunliKcutions  in 
the  arrjnKinneiits  and  iiioilvs  of  ujiplii'Htion  oI  the 

Th<'  first  enf^ne  of  this  chaneter  wan  that  of 
Iloniblowrr.  in  which  two  |>i»ton.n><lH  were  fon- 
nt'Cti'd  to  ihesiniearmortlie  walklnK-bi'Uin.  bill  nt 
ditferpnt  diMani-ei  from  itn  renter  of  osi-illiiliim.  \* 
uaiially  understooil.  the  <touliti'-ry1indfr  riipne  in- 
volvi-s  the  use  of  the  wune  steain  in  two  I'ylinderH 


coosn'iitirelv  ;  linit  at  a  rrlatiTely  high  prnmn'  in 
A  MiialliT  cylinder,  and  then  at  a  lower  pnaaurr  in  a 
laiwr  cylinder. 

Workiiia  staam  expanairelj  vu  tuTeoted  bv 
Watt  and  intro.luc«l  in  1778. 

Iloniblowrr's  expulsive  engine,  [Ktentrd  in  1711, 
had  two  I'ylinderH,  of  ditferfUt  aiira,  thrir  mimtin 
jiiHton-roda  lieing  cunnectrd  to  the  workiuf[-Lnm. 
An  amount  of  steam  of  thr  cagiarity  of  the  Mnalltr 
i^yiinder  waa  rxjiendrd  at  each  itrokc,  the  nnn 
|«rt  of  the  said  cylinder  rvceiring  lire  ktram  fran 
tlie  boiler,  and  the  lower  [Mrt  comrauDicitinjt  with 
the  since  alMve  the  piston  of  the  Iit^r  cylimlrr, 
where  it  was  naed  expaiuiTely. 

Homblower'a  engine  occii]>iFfi  one  notable  point 
in  the  Iiistoi?  of  the  Kteam -engine,  but  wu  nut 
adopted  to  any  great  extent. 

Wolf,  in  his  English  patent  of  1S04,  impmvnl 
the  ■rrancement,  ami  his  may  he  conuilernl  the 
prop-nitor  of  the  nuinrmus  eiimpoHnH  and  duplet 
ateaiii-engiiiPS  which  liavi'  proved  ki  »uC4.-e»iftlL  Sr« 
also  Tipix'lt's  English  |iatent,  ie2H. 

This  form  of  engine  is  i-xleiuively  tueil  ut  FtMirr, 
■nd  the  inon^ter  puminng-enianni,  with  Itt-iach 
cylinders,  ererteil  for  ilraiiiin){  the  Haarlfiii  U-Ti^ 
from  the  deaigna  of  Gibba  and  Dean,  have  double 
cylinder*,  one  within  the  other,  the  outer  biing 
fitted  with  an  annular  piaton.     See  Draimnu-ev 


lieud,  vheteby  the  combined  action  or  loth  p 
is  applieil  to  one  crvnk  of  the  paddle-Hhatl. 

In   the   illustration,  a  a  arr   the   two  co 

working-rylinders,  worked  limultaneoualr  b^  o 
sliile-Talve  in  tlie  chamber  it.  t  t  are  llie  putaa- 
rodx,  the  upper  enda  vf  which  ore  atiocheil  by  kns 
to  the  cmiH-head  c  c  c:  At  the  lower  end  uf  tM 
cross-head  is  a  slider  d  woiking  hetwreii  guidn  Gifd 
on  the  outer  nurfaces  of  the  crlindFra.  To  thii  nUtf 
d  one  end  of  the  eoniiF^tinti-rnd  /  ia  attached,  the 
other  end  ofthitt  rod  being  attacheH  to  the  rraakaf 
the  proiieller-ahaft.  The  air-pump  i,  feed-pump,  lid 
Inlge-iiump  are  wnrknl  bv  the  lev«r,  whicli  ia  eM- 
nectnl  to  the  slider  d  by;  the  roil,  m  ia  tlw  ikjlight 
_».!..  — ■-.. -■- a  deck-beam, 


This 


I  dexigni'd  to  obviate  the  uae  of  a  beam. 
Yin.  IDS!)  shows  an  arrangemmt  ia  wUch  tM 
cranks  on  the  nine  abaft  ana  of  diflkrekt  ladii  Me 
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withtD  the  larger.     Tlie  outer  pialoo  U  a  cylintler 

whoM  two  heada  are.iiacki-<!  in  the  innin  cylinder. 

is  rrceived  thruugh  a  hollow  fixed  piston 

Kithin  tile  largvr  piston.     An  axinl  pipe  condncla 

-----   "ret  ai'M   on   the 

Me  or  the  outer 

.bi«d,    and     ek- 

to  act    expan- 


nspratiTely  attached  to  pistons  ot  varying  diametfr 
working  in  cvlJiiders  where  the  steam  is  used  direct- 
ly in  one  and  afterwaiils  exnaiiHively  in  th»  other. 

In  Fif.  16S9,  the  cytindera  arK  alongside  eai^h 
other.  The  rods  of  the  pistons  of  the  ivaiiective 
cylinders  are  unit«l  to  tile  cranks,  which  have  a 
relative  angle  of  180°  on  the  same  shaft.     Steam  ad- 


traiUm't  Stiam-EKgint. 


nutted  above  the  amailer  piston  innieildirectlv  and 
the  valve  being  raised  is  cut  oH  ,  and  the  annular 
■pace  between  the  two  disks  fomifi  a  means  of  lod 
Teying  the  steam  below  the  said  piston,  where  it  m 
equalized  an  to  its  rfTett  on  thtt  piston  anil  above 
the  larger  piMton  where  it  is  ntitizt^l  i  xjiausiiely 
In  Fig.  1700,  the  smaller  cylinder  is  contained 


eiid 

of  the  outer  piston.  It 
lasaes  through  the 
ir  space  between 
the  side  of  the  outer 
piiiton  and  the  main 
cylinder  to  the  exhamt- 

In  another  foim  the 
steam,  after  acting  at  K 
high  pressure  against  the  piston  in  the  upper  cylin* 
der,  is  allowed  to  (escape  to  work  sgainst  the  largel 
jiislon  at  a  less  relative 
pressure  iier  siiuare 
iii<:h.  The  vahes  are 
■onnectcd 


thet 


d  tha 


alternately 
aboce  both  pistons  and 
then  beiow  both  pistons 
to  CMnUne  the  effects  of 
the  steam  in  the  respec 
five  cylindera 

in  Ellin's  bisulphide 
of  larbon  engine  the 
beat  of  the  exhaust 
steam  from  one  cylinder 
is  made  to  boil  the  bi 
sulphide  of  carbon, 
whose  vapor  is  used  in 
the  second  C)  lindtr 
See  also  C<iHP»IND 
kncink;       DuPLt\ 

Donb'le-das'ger 

{Pnnlitig.)  A  referetue 
mark  (;>  next  to  the 
dagger  (+1  in  order.     Otherwise  called  a  rfims. 

Donbae-door.  Two  pairs  of  foldiiig..loors, 
bungU|>oii  the  angles  of  the  aperture  and  each  swing- 
ing inward  no  as  to  ojien  against  the  reveal.  The 
inner  pair  is  freijuentiy  coveted  with  baize. 

Dou'ble-d'or.  A  French  style  of  jewelry  ;  a 
plate  of  gold  is  soldered  njion  one  of  copjier,  the  re- 
Niiective  thlcknesaes  being  1  and  11  ;  the  plate  is 
then  thinneil  by  rolling,  and  worked  up  into  the  re- 
qiiiml  form. 

Doublo-diill.  A  drill  with  two  cutters,  mak- 
ing a  countersunk  hole,  so  I  bat  the  head  of  the  scieir 
or  rivet  piai'ed  therein  shall  not  protrude. 

Doub'le-drair'ltig  Pen.  A  di'afttimairs  pen  to 
rule  two  lines  al  onec. 

Donb'le-drum.  (.\fiuic.)  A  large  drum  beaten 
at  both  ends.  In  eontrndixtinction  lo  other  drums 
in  which  but  one  head  is  beaten  ;  aa,  ndc,  tnart, 
and  tfltli-  driim».      See  DRUM. 

Donble-el'e-phuit.  A  size  of  drawing  or  flat 
writing-paper,  measuring  26  x  iO  inches. 

Double-ended  Bolt     A  bolt  havinf;  a  screw- 
thread  on  eai'h  end  for  n-ceiving  a  nut.     It  is  used  for 
ther  three  parts  or  pie< 
ich  other.      {See  5.  Fig,  768.) 

Double-ex-pftn'alon  Steam-en'glne.  A  fonn 
of  engine  in  which  ste^ni,  admitted  to  act  upon  • 

piston  of  relatively  small  ai '    -'  -"  -' 

tain  part  of  the  stroke,  ao 
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DOUBLK-UOHf. 


Fts.1702. 


DotAU-FUet. 


from  that  point  to  the  end  of  the  stroke,  is  then  ad- 
mitted to  the  face  of  a  lai^r  piston,  where  it  under- 
goes a  farther  expansion.  Such  is  the  Allen  engine 
(English),  which  has  a  large  trunk-piston  having 
two  annular  steam-spaces  between  the  trunk  and 
cylinder,  aifonling  two  annular  pistons  of  relatively 
•mall  area  ;  the  ends  of  the  tninlc,  which  are  of  laiger 
area,  constituting  two  other  piston-heads  to  receive 
the  force  of  the  steam  at  the  second  expansion.    See 

also  DOUBLK-CYLINDEK  StEAM-ENUINE. 

Double-laoed.    {Joinery.)    A  term  applied  to 
an  architrave,  or  the  like,  having  two  faces. 
Double-file.    A  com|K>und  Hie  (a)  made  of  two 

tiles  riveted  together,  one  edge 
projecting  lieyond  that  of  the 
other.  Used  by  cutlers  and 
gun -makers  in  checkering  their 
work,  as  on  the  fmall  of  the 
gun-stock. 

Cooper's  double-file  (b)  is 
used  for  shaqwning  pencils, 
etc. 

Double-fla'id  Bat'ter-y. 
A  galvanic  battery  in  which 
two  rtuid.H  are  used  as  exciting 
liquids.  They  are  kept  apart 
by  a  iK>rous  cup,  as  in  the 
Daniell's  battery,  or  by  gravity, 
as  in  Callaud*s  (see  infra). 
Daniell  was  the  inventor  of 
tliis  fonn  of  battery,  aud  re- 
ceive<l  therefor  the  "Copley" 
mediil  of  the  Royal  Society  in 
1887.  He  used  sulphuric  acid  in  a  porous  cup  placed 
in  a  glass  cup  containing  sulphate  of  copper. 

Bun  sen's,  Grove's,  and  Catlaud's  arK  also  double- 
fluid  batteries.  The  nam**  is  used  in  contradistinction 
to  the  ftingU- fluid  batteries,  such  as  the  original 
Volta,  the  Cruikshank,  Ikbbmgton,  aud  Wollas- 
ton. 

The  gravity-battery  is  a  double-fluid  battery  in 
which  the  ]K>rous  cup  is  disjwnsed  with,  the  differ- 
ence in  the  specitic  gravity  of  the  fluids  used  keeping 
them  .sc]>arate.    Often  called  the  "Callaud  battery, 
aftfr  the  nauie  of  th«  inventor. 

Doub'le-floor.  ( Carpentry. )  One  in  which  both 
binding  and  briiiging  joists  are  employed.  A  doublc' 
frame  I  floor. 

Doub'le-fur'row  Plow.  One  striking  two  fur- 
rows at  »)n«'e.     A  {jmj  ov  iLmhlc  plow. 

Double-fut'tbcks.  ( Ski pb  adding.)  Timbers 
in  the  cant-bodies  extending  from  t)ie  deadwood  to 
the  run  of  the  second  futtook-head. 

Double-gear.     Tin*  nests  of  variable-speed  gear- 
wheels ill  the  ht'rtd-stoek  of  a  lathe.     Back-gear. 
Double  Gear-wheeL    A  wheel  wlii<h  has  two 

sets  of  cogs  of  varying 
diameter  ;  these  may  tlrive 
two  pinions,  or  be  driven  of 
one  antl  drive  the  other.  In 
the  example,  the  wheel  j 
drives  the  two  pinions  /  g. 
The  eover  k  is  shown  as 
{mrtially  broken  away  to  ex- 
|)ose  the  inner  gear  and  the 
pinion/. 

Double     Half-round 
File.    A  Hie  whost^  sides  an' 
curved,    the  edges    forming ' 
cusjis  ;   the  arcs  of  the  sides  i 
l)eing  much  less  than    180'.  i 
Used  for  dressing  or  crossing-  \ 
out     lMilana>  •  wheels,     and 
DoubU  GeoT'l      tL       hence  known  as  a  cro«8-tile.  • 


Flat.  1703. 


v,       «^/0     ?      ^^ 


St* 


The  convex  edges  haTe  umaUy 
See  File. 

Double-liam'm«r.    (JMaflMffp^)     A  Mgg 
device  for  operating  upon  a  blooM  m  ftMkt^  WC 


striking  it  upon  oppoaite 
Griiners   **Mana 


lufiM^tare  of  Steel,''  Vaa  H< 
1872 ;  page  152  et  «w.,  and  platei  ▼,  vi 

DoabOW-liaad'ea  Rafl.  (Akgwadtt^.)  AnS 
whoee  ed^  are  bnlbont  and  eourtorpiit^  m  Ikift 
when  one  is  worn  the  other  maj  be 

This  rail  does  not  rest  so  secnr^  tm  tha 
having  no  flat  base  like  the  /baUraOf  ar 
but  requires  a  chair  on  each  slesfMr.    Thia  fMa^f 
increases  the  expense  in  liuteiii«g  to  IIm  ilaepsn. 

DoubOe-^iead'ed  fibot  {Or^mmm.)  A  praii»- 
tile  formerly  used,  consisting  of  two  ahoi  wmwi  al 
their  bases. 

DonbOe-bead'ed 'WraiolL  O&ibafipgaprir 
of  jaws  at  each  end,  one  diagonal  tha 
other  right-angular.  The  shank  of 
each  outer  jaw  is  connected  to  tha 
sleeved  inner  jaw  of  the  other  Dair« 
the  sleeves  slipping  on  the  shanks  of 
the  jaws  to  which  they  are  opposed. 
The  double  thresds  act  in  eo^jlllle- 
tion,  to  expand  or  close  eaeh  pilr 
simultaneously. 

Donble-lmiig  ^^Sn'dow.  Om 
with  two  safdies,  each  having  Hi 
complement  of  lines,  wei|^ti^  and 
pulleys. 

Ddable-lm'age    Ml^crom'^ 
ter.    Suggested  by  Roemer  abool 
1678  ;  brought  into  use  faj  BoDmr 
about  1748.     It  is  formed  by  dmd- 
ing  diametrically  the  objeet^;lass  of 
a  telesco^  or  microscope,  thestrsk^t 
edges  being  f^ronnd  smooth  so  that 
they  may  easily  slide  by  one  anoCh* 
er.    The  parts  are  separable  by  a 
screw,  which  moves  an  index  on  a 
graduated  scale.    A  double  fanege 
of  the  object  in  the  field  of  view  is  mdmoed  hf  fht 
separation  of  the  segments ;  and  by  iainafia^  u» 
posite  edges  of  the  two  inism  into  eoatact,  a 
ure  of  the  diameter  of  the  o9^eet  hi   ~     ' 
of  the  extent  of  the  separatioii.     A 

Double-im^pe'ri-aL    A  siie  of 
32  X  44  inches. 

Double-joiiit'ed  CSom'toaMb    Om 
addition  to  the  main  joint,  idditioml  JqIl 
by  which  legs  may  be  bent  to  seears  a  pa 
presentation  of  the  feet  to  the  j        r. 

Donble-kniliB.    A  kniie  L.«        i 
of  blades  which  may  be  set  at  an> 
distance  from  each  other,  so  as  to  • 

im. 


.1 


^ 


sections  of  soft  bodies. 
known  as  Valentin's  knife. 

Double-letOer.    (P 
ters  on  one  shank,  ss^ 

Double-Ugiit    ATki; 
playtnl  for  the  warning 
mariners  from  lighth 
eates  land,  rock,  or  sh 
the  characteristics  of 
is  infomoed  of  the  o      v> 
and  of  his  bea  mm  Ui 


)     * 


DOUBLE-LINE.  7 

The  other  eliftmcten  of  li(^ht  m«  known  m  Jixtd, 
rwwalnnff,  imUrmitlnU,  fioAvng,  eBtortd.  Thess  mn 
TBijoiuly  combined. 

The  oonbie-ligbt  i«  ntu&Uy  eihitiited  from  two 
tDWen.  One  of  th«*e  ii  sometimeg  higher  than  the 
other.  The  dapUcttion  of  the  lights  alfords  a.  leading 
line  ■■  ■  giiide  to  %  channel,  aa  well  as  fumijhing  nn- 
othnr  mode  of  Ytzyina  the  lights  on  a  const  where 
tbev  we  nanurout.     See  Lioht. 

DoDb'l»4lna.    (HoTMat.)     a.  A  form  of  driv- 

a^-linei  or  rein«  in  which  supplementar;  reini  are 
orded,  which  ma;  be  brought  into  use  in  emer- 
geaey,  >uch  u  an  attempt  to  bolt.  In  some  caset 
tt  ia  an  extra  rein  to  pull  the  horses'  heads  together ; 
a  rein  to  puU  a  hood  over  the  eyea  of  a  horae  ;  a  ga^- 
rnn  to  pull  the  bit  violently  into  the  comen  of  hia 
mooth  ;  a  choking-rein  around  the  throat ;  a  gripper 
on  the  mutxle  ;  tnutters  on  the  noatrila,  etc. 

i,  A  description  of  ilrivins  reins  or  line*  in  which 
Mu:h  main  branch  hai  a  check-line  to  the  bit  of  the 
other  hone.  Dittingoiahad  from  the  Weatem  team- 
ster's $nuile-liiu. 

DoDbilA-loalC.  A  canal-lock  having  two  parallel 
ehambera  couDCCting  by  a  sluice.  Each  chamber  his 
•  gate  at  each  end  connecting  with  the  upper  and 
losrer  poundM  resjMctively.  The  object  is  to  save  one 
L.iii  .1-    ,i._, ij  i„ 1  ,jj  jj^^^  boats. 


ir  that  would  be  uard  m 


ill  imitation  of  foldiiig-door^  the  ceutnl  style  being 
made  double  with  an  intervening  bead. 

Dottbl«-4ii«'dl-tiiiL  A  size  of  printing-paper 
U  X  SS  inches. 

DotiblM-mold'bOKrd  Flow.  lAgrieutlun.) 
A  plow  having  a  moldboard  on  each  aide  of  the 
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which  may  be  pii>- 
duced  from  either 
the  warp  or  welt. 
See  Crompton'i  pa- 
tent, January  81, 
1871. 

Donb'Ia-pls'- 
toa  Pnmp.  One 
which  worfea  two 
piatona  from  a  ain 
sle  lever  or  handle 
it  may  be  double  or 
single  acting  aa  to 


thesr 

In  Fig.  1708  the 
piatona  are  effertive 
alternately  each 
upon  ita  up  stroke 
One  bucket  sU  les  on 
the  rod  of  the  other 
The  lever  gives  re- 
ciprocatiiig  rotation 
to  the  pinion  a 
which  works  the 
racks  b  e,  which 
bark  against  rollera 
d  d  i  ff  h  ara  the  up> 
per  rod  and  bucket, 
p  and  e  f  the  lower 
pair,  i  is  the  lower 
valve;  j  the  indue 
tion-pipe. 

Another  form  la 
ahown  in  Fi^  1709 


aAiA,  BO  as  to  throw  the  soil  away  right  and  left. 
It  is  oaad  in  hilling  np  craps,  luch  as  potatoea  and 
oabbages.     Not  used  for  com  ;  the  rows  are  too  wide 

A  doable- moldboard  plow  was  used  by  the  Romana 
in  ritbing  the  ground  for  wheat.  This  left  the  ground 
in  ridgea  whose  summits  were  seeded  by  hand-drill- 
ing. 

DonblS  Pi'Oft.  IPriating.)  A  size  of  type  double 
tlw  bight  of  Pica. 

Doable  Pica. 

Great  Primer. 

English. 
Pica. 

Small  Pica. 


in  which  the 
are  fast  on  the  same 
rod  and  reciprDcata 
in  their  respective 
cylinders,  which  an 
divided  by  a  dia- 
phragm, 'niepnropa 
are  independent, 
therefore,  except  aa 
the  pipes  may  con- 
nect )  and  may  be 
utilized  for  pump- 
ing fluids  from  two 

ing   them   together 
or  spparatelT. 

DoubO*'  t>l»'- 
ton-rod  Bn'Klne. 
A  direct-action 
steam-engine  in- 
vented by  Haudslay 
and  Field,  London, 
and    deaigned     for 
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DOUBLES. 


nde-kver.     Seu 


ieuDiR 


C'  I,  atnl  this  allowB  tke  crank  vhm  lowest 
ly  cluur  tllfl  will  I'over,  tliim  saviiifc  ths  di'pth 
oT  a  «tullinf;-bak.  Th«  twn  jiistuu-rodx  iraue  from 
oppostte  ipttrtnrrK,  but  ni'iclivr  in  tliu  Inngitiiiliiiil 
DQr  truiiTurxe  1iii«  ot'  the  ship.  It  ia  suid  to  alTord 
the  BhalloWMit  arraiiBMnent  jet  known  with  no  l*ani 
mliore  dfik,  and  is  used  on  the  Klione,  Ui«  Indus, 
anil  thp  .SntledJ. 

Dont/lo-pla'too  Bqiwre-«ii'glii«.    An  euffnt 


Flc-l<10. 


ler  through  opniuigt  0,  whencTn'  tbrj  ur  uiuix. 
;red  by  ttie  Tdve  X.  Thraogh  the  luna  <i)«ninp 
-he  exliaunt-itmn  eacapn,  not  into  tbe  *alTr-hoi, 
hut  into  the  annular  channel  1/  throng  the  annaUr 

!  couutpnink  Af.     The  exhauat-itMm  eacapes  hr  pat. 

'  ta^fn  jntliotttd  by  dottnl  linra  Iradinf;  to  thr  oprt. 

.  inK"  //  N,  and  thence  by  pauagm  to  a  ramiiHa 

I  eduction- pipe.  The  valTe-jilale  X  in  fitted  tu  tha 
ci'crutric  L  on  the  crnter-pin  D,  and  this  rcrrntrie 
in  tarried  around  tiyantud  S  in  the  end  of  tlie  cimnk, 
vhii'h  entrra  an  nnn  on  the  other  sidr  of  thr  plUr, 
for  which  Bpu-e  ia  made  in  the  rrnlrKt  I'irrular  m-na 
ot  the  HnialliT  piaton.  The  vaWe  ia  in  contact  hy  iti 
circumferciire  with  the  tntrior  cylintlrical  aurfaceof 
the  valve-hux,  on  which  Jt  roUa  daring  ita  rvnila- 
Uon,  and  it  opena  anil  cloaei  the  stism-poita  an.-tt^ 
sivrly  an  it  [laiiaea.      . 

Donb'le  Plane^'ron.  ( H^eod-KortiMg.)  A 
imoolhing.{itaQe  iron  (living  a  coHafcr-irna  to  bclul 
Up  the  shavinf;  in  aorking  crosi-Rrainnl  ntulT. 

DoublA-filoir.  1.  The  double-plow,  in  which 
a  shallow  ahare  pteceded  the  derinr-niunioft,  knnr 
plow,  originated  in  England,  where  it  i    ' 


HiKif'l  DoiMr-Fi. 

having  two  Aqnarp  pistons  at  right  angl( 
within  the  other.   Fi|;.1710 
ahowa    the    arrangement; 
the  larger  or  external  is  in 
the  form  of  ■  rectJinKular 
frame,  working  liorunntal- 
ly  within  a  Ihix  of  ainiilar 
forni.andiB"iarl<(Hi^.      Th. 
F,  works  vrrtirally  within   E.     Throuch  the 
opnter  of  F  pnsseii  the  cnink  P.  K-liicli  in  car- 
ried  arounil   hv   the  Biniiiltjii.mm.  action   of 
both  piatons.    The  nnaller  I'ixttm  F  nml  erank 
D  are  shown   wpsrately.       T    i^  nn    outside 
Tiew  of  the  coTcr  which  olow*  the  Htram-boz 
or  cylinder,  the  eirculnr  chamber  lieing  the 
Talre-boi  t,  which  in  cloiie<l  hy  anotherplate 


the  a^im-ailler  plow.  Thia  hat  a  share  attached  to 
the  colter  tu  turn  ilown  the  ton  soil  with  ita  wrrit 
and  trw>h,  lo  be  covered  with  the  main  fumiw-hlin^ 
which  ia  turned  over  hy  the  lin{rr  plow  following. 

In  England  and  in  the  Uuil<-d  State*  sBoUvr  fnM 
of  this  plow  has  been  used  in  which  the  | 
portion  ia  not  merely  a  flange  on  the  coltrr,  I 
rrgular  moldboard  plow  ofiimall  proportiona,  hif^icr 
than  and  in  front  of  the  main  plow.     This  ia  knowa 
ill  Ohio  as  the  "  Mii'liigan  doublr-plow,"  and  ia  •• 


or  two  stockH  framed  together  so  aa  to  have  bat  am 
pair  of  hunilles  and  be  operated  by  nue  man,  ia  »«■- 
iioncd  by  Walter  Blythe,  who  wrote  durui|;  Uie  [M» 
teetorate  of  Oliver  Cromwell,     See  Gaho-PLOW. 

Donblar.  1.  {EUarieili/.)  An  fniAnnmBt  to 
increaae  the  Icaat  mnoeivahle  quantity  of  electlkWy 
by  continually  doubting  it,  until  it  hecomea  p»- 
replible  upon  a  common  eleetroneter  or  fa  iiiad«TW- 
ble  in  aparks. 

It  waa  first  invented  by  Bennet,  irapntrtd  bf 


hidden  p 


The, 


lam  ia  admitted  at  A',  pane*  bv  ■ 
o  the  valve.bax  /,  and  to  the  cylin- 


I  Darwin,  and  •fterwards  hr 
nal  of  the  Telegtanh,'  v 
is,  1871 


DODBLE-REFRACTION  MICROMETER.      729 


S.  {Ditlitting.)  A  ixui  of  the  >till  a|iparatus,  or 
ID  appeudiue  to  ■  atill  in  which  the  low  wini^  one 
of  tne  producta  of  the  Hist  dislillatioii,  are  re-diB- 
tilled.  The  operation  is  ■  turning  back  and  i«peat' 
ing,  uid  in  known  as  doubling,  A  part  of  the  still 
is  wrmnged  ta  condeiiBe  and  then  intercept  and  re-- 
torn  the  less  volatile  vapors,  while  thow  of  greater 
tennity  pua  on. 

S.  iFiber.)  A  machine  in  which  slivem,  stricks, 
or  RUmpDtq  of  wool,  cotton,  flax,  or  ailk  are  laid 
tOf^her,  to  be  drawn  out  and  again  doubletl  and 
drawn  to  remove  inequalities,  or,  in  the  case  of  silk, 
to  increase  the  thickness  of  the  Htraiid.     See  Doud- 

4.  (Calica-priniiTUi.)  A  blanket  or  felt  placed  be- 
tween the  cloth  to  be  printed  and  the  printing -table 
or  cylindpr. 

Donb1«-T»-fra£tlon  BSl-crom'e-ter.  The 
Abbj  Rochon  Ijrst  applied  the  principle  of  double 
refraction  to  nlicroraetrical  measuremcnls.  His  in- 
strument had  two  prisma  connected  together  so  as  to 
form  a  single  crystal.  The  prisms  are  so  disposed 
that  the  face  of  the  first  is  perpendicular  to  the  axis 
of  the  crystal,  while  in  the  second  the  axis  is 
pftrsllel  to  the  line  of  intersection  of  the  two  faces, 
to  that  the  axea  of  cryslHllizution  of  the  two  prisms 
are  at  right  angles  to  each  other.  The  priARlH  are 
placed  in  perfect  contact  and  cemented  by  mastic, 
•ud  together  form  a  plate,  the 
opposite  sides  of  wbi 

As  the  ray 
onil  prism  the  ordinary  ray 

Cta  on,  and  the  exlrnor- 
ry  ray  is  refracted.    The 
angle  of  divergence  of  the 

prtsn,  and  is  determined  by 
experiment. 

The  apparatus  is  placed  in 
the  tube  of  a  telescope,  where 
ft  may  be  slipped  back  and 
forth.  The  determination  of 
the  diameter  of  the  object  is 
obtained  by  bringing  the 
images  in  contact. 

Donble-tor'al  A  size 
of  iiriuting  paper  28  «  40 

DonblftHiaw.    A  stock 


DOUBLE-SEAHINO  MACHINE. 


the  other,  and  then  doubling  over  the  lapped 
portions  so  as  to  preclude  the  possibility  of  the 
portions  slipping  a|«rt.  The  seaming  process  ap- 
peam  in  Fig.  1713,  where  a  represents  a  can  top  and 
lid  simply  lajtl  together  ;  b  shows  the  two  partt 
turned  over ;  e  shows  the  outer  portion  recurved 


vening  strengthening  strip ;  t  f  »i 

iditions  of  the  same  joint,  with  ft  rivi 

.he  parts  in  position  ;  g  is  t  view  of  the 

I  machine  on  nhiih  the  bending  a  b  c  a  done  \tj  > 

I  sacceasion  ordisks,cone-n>llere,  and  damping-rollai*. 


DOUBLB-SEAT  VALVE.  "• 

Tia.  1714  is  AnoUicr  doublp'in.'ainiiig  mucliine  iii 
whiuTi  tlie  I'ompreiisiiig  dihk  U  in  jaunialEil  ou  top 
of  the  Htanilom,  aad  U  liroughl  iutu  (M>t>juiiutioli 
with  the  vurtiual  dink  U  ou  whiiih  tlm  |«ii  or  can 
mts,  aiid  in  rtrolvvd  by  th«  L-ntik  B. 

Double-aeaining  nHiRhJiint  Tor  roubtig  havu  a  num- 
ber of  L'oiiiieuutivir  jHiira  iiT  rolUTs  ivliiuh  iiiv  run 
*Ion){  tliv  iiiitunitKl  Kdfjes  of  thn  iidjHi.-f nt  aheeU  mi  an 
to  luji  OD'-  OWT  the  ollivr,  briid  tin-  two  uiid  jin-ns  the 
fnhled-over  )iiirC  agaiust  thii  8tandilif|  [lUi.  In  Fiy- 
1715  II  showM  the  mauhiue  in  iwinrtriv  priyrutiiin,  b 
Bi'riiM  of  tranaVEne  iiectiiina  b«itlg  mail«  to  show  the 
differvnt  pairs  of  roUcn  in  the  Miuvvsiiiun.  t  xhowa 
one  of  thv  roller?  dotaiThed  nriil  also  (ifctiuiiEiI  to 
exhibit  ttie  otniuture.  c  il  '/•/  A  is  a  rn'rivs  of  the 
pain  of  rolkn  on  an  t^iilargriL  scale,  aciil  ttiowJng 
the  succnuive  nhapii  uuuiiiud  by  ihe  eiigirs  of  the 

Doab'ls-««at  VbIts.     Perhapji  another  namp 
for  the  donblc-bi   ' 


DOUBLB-TBEK. 


the  I 


appro 


I   of 


he    ai>erture    a   h   beveled 
iiid  to  fonn  Ihe  ntiiutl  vulve- 

I  rertieal  plalmi  radjatin;; 
|]  from  tbit  iteiiter  and  su|i|iortin)( 
Hat  tliHk  b,  the  edt{e  of 
wliiuh  in  ulso  brvetwl  coniiAlly 
to  fomt  a  seeoiid  aeal.  Tlie 
valve  itself  is  sbul({ingcylindi;r 
d,  opi-ii-enilnl,  and  shuts  dunn 
upon  both  tlieae  Heats.  The  effective  pressure  oil 
the  valve  is  only  an  the  dilTerenee  in  the  areas  of  the 
two  aet-tn.  A  bar  ai:rosN  the  top  receives  the  Tatve- 
rod,  whiuh  pasxea  through  a  aturong-boi.  Tlie  vnlve 
bvitig  uui-iiihI,  the  Hteom  entcn  at  two  ways,  and  a 
largB  ellw'tive  oiiening  ia  instantaneouiiiy  alfotiled. 
See  D.>iiF.i.K.BBAr  Vai.vk. 

Doub'le-ahov'el  Floir.  A  plow  for  tending 
cro)ia,  and  having  two  snuill  ahovels  on  as  many 
'     '        They  are  arranged  a  little  distance  apart, 


DottU-Sptid  IVUf. 


n'hich  the  motion  is  to  be  eomDiunicated.  On  th* 
spindle  a  is  iiied  tlie  spur-wherl  k,  ahich  «i>rki 
iiiiu  the  pinion  i,  liktrwisv  tixed  on  the  apiudtr  f. 
When  the  l>elt  from  the  itriving  drum  ib  is  un  1,  it 
CDniniiinii-ati-B  a  fast  niotimi  to  the  alandle  g  ;  abn 
on  c,  the  niathine  ia  oat  of  gear,  alid  «hen  ud  W  il 
iniiiarts  a  kIow  niotiuu  1017. 
Donbla  Sn'ptti-^OT'mL    A  atze  of  nintiu- 

■27  X  *2  inches 


Double  Bteam-en'glnc  A  Mmn-ei 
na  two  i'vliiidrm  aeting  ivincidpntl;  or 

doulilr-ai'tiiig  OH-iUalinfi; cj'liudVm,  avtinit  □[«■ 


rneineahicb 

'  artrmat.1v. 


•hetlu. 


and  one  a  little  behind  the  other.  The  left-hand 
plow  is  a  little  in  Ihe  rpar  when  the  right  is  specially 
en)[a<ti'd  in  workiin;  the  cto].. 

Double-apeed  Fntlcy.  A  eontrivance  for 
giving  HliJit  il.  termed  -l.^uhlf  ipff/i  to  the  xTiindlei 
of  (he  wlf-artiiiK  nu.h-.  On  the  spin.lh-  n,  which 
receives  the  motion,  are  thn-e  driim-,  !■  r  d  ;  of 
these,  b  U  fast  ou  the  spindle,  c  in  loo^u'.  anri  d  also ! 


'ranked  thaft,  «oik  loiniidrntly,  and  fo>i> 
i'oi(6/e-rn(!ine.  Iji>[:old'a  eugiiir,  aliout  the  midJk 
of  the  last  century,  waa  a  doulile-engine,  a  du|lics- 
lion  of  the  Kewconienalrn(ii>)heric-rngine.  It  bad 
two  cylinders,  rai'h  wolking  its  own  piiin|%  and 
cijierHtiug  allrtnately.  The  dtvble  atrain-<'U|ttM 
(t^opohrsj  pTveeded  the  dnulde-arling  (Wall's). 
See    Dinm.F.-ovLiNnER    Stkam-kkoike  ;    Dtrui 

Dotiblet.  1.  (Opfim.]  An  amngemmt  of  Irnaa 
in  jiaira,  iuvetttrd  by  Wollaaton.  It  consists  of  !■• 
plano-convex  leiiKm  having  thrir  focal  lengtlla  in  the 
proportion  of  one  to  thipe,  or  nearly  »a,  and  plaied 
at  a  diotance  delei  niinable  by  PX(>piiiDrnL  Thrii 
curved  aides  are  plBi'e<l  toaards  thr  rye,  and  Ih* 
letia  of  shortest  freni  Irn|,lh  lowaiibi  the  olijtct. 

It  is  a  reversal  of  the  Huvglienian  eye|.|ecr,  aud 
ila  object  is  siniilar,  —  to  correct  Hpheiieal  alrrratioB 
and  chivnialie  dis]irTidnD.  Tlie  i^ip  iilaerd  belwrta 
the  lenu'S  intrreefila  extnnie  raya  toat  miglit  MM 
the  perfeclioD  of  the  iniage.  An  anijdihcatioB  <( 
the  idea  i>  called  a  Txii'LtT  (which  He).     See  aka 

Sir  John  Henchel's  doublet  ronsuti  of  a  doath 
convex  lens  having  the  radii  of  curvatarr  aa  «■•  to 
six,  and  of  n  nlsuo-coneaTe  lens  whoae  focal  lMi|tk 
is  lu  that  of  tne  convex  leni  a«  thtrtepn  to  Gra.  It 
is  intended  for  a  ainiple  micnwoiir,  to  be  iHed  !■ 
the  hand.     See  Leks. 

2.  A  factitious  grm  made  with  »  eolnrlni  ftwl 
and  a  coloreil  liack,  cemented  together  bf  ehs 
mastic  on  the  line  of  the  girdle. 

DoQb1«-4Uis  FUa.  A  file  with  a  tang  at  mA 
end.  to  arlapt  it  to  nveiTe  the  handlra. 

Doulyle  trae.  The  bar  which  ii  pfToted  (o  Ik 
tonfcue  of  a  carriage,  wagon,  or  sled,  or  to  the  clevis 
of  n  plow  or  other  implenient.  To  tbf  radaof  tb 
doiible-tne  the  Rinf^e-treea  bit  attaehed,  and  te  lb* 
en<ki  of  the  idngle-treea  the  Iracea  are  roanrrtr^ 


...    immediately  behind  eaub  borae,  wo  that  tha  b 
of  (he  aninial  may  pull  squarely  07  -  ■* 
the  medium  of  the  h — '-  " 


DOUBLE  WATER-WHEEL.  7 

lu  wmgons,  the  duuble-tr««  ia  attached  M  the  tonxui: 
by  means  of  a  bolt  callrd  the  zmu/a-i-luniiiner,  u|>on 
which  it  swingH  u  ODc  or  Che  other  horae  pulU  the 
man  stroagly  upon 


DtuiU  aiid  SiHfle  l*tu. 

hooka  in  front  of  the  fore-axle,  so  as  to  limit  the 
awiiy  of  the  doiible-tre«. 

For  plowing  ■nd  niinilBr  duty,  the  doable-tree  is 
■ometimes  arrenf^  with  thn-e  clevises  ;  hy  the  mid- 
dle out  it  Rwinfp  from  the  clevis  of  tiie  plow  or  cul- 
ti*ator,  and  by  the  end  cleviites  the  liigU-lries  are 
attached. 

Donb^«  W&'ter-irtieed.  An  arrangemeDt  of 
two  water-wheels  on  one  shaft,  as  in  the  caiie  of  a 
doable-heaili-d  turbine,  nhicb  hog  a  wheel  at  each 
end  of  a  horizontal  shaft. 

Donble-KTin'doir.  Onehavingtwasetsofsaah, 
iaclosinft  a  body  of  air  as  a  non-conductor  of  heat 
•nd  to  deaden  noise. 

DOBbtlns.  1,  The  second  distillation  of  Uib 
mHet.  These  are  the  product  of  the  first  distillation, 
•nd  contain  shout  one  fifth  alcohol. 

2.  The  double  course  of  shingles 
eave  of  a  house. 

8.  (CottmoT  Wool.)  Bringing  tn 


through  a  second  pairc,  revolving  at  _ 

■peed,  which  draws  out  and  lengthens  the  sliver,  and 
ttien  through  a  third  pair  d.  whii'h  still  attenuates 
the  stiver.  The  operatioD  is  repeated  as  often  as 
may  be  necessary  to  correct  every  inequality  in  the 
thickness  of  the  sliver. 

The  next  process  is  ri>t>inir>  which  Is  also  performed 
by  dravrittf-rollen ;   but  as  the  sliver  has  become  so 


DOUBLINQ-NAIL. 


1.  {Flax-manu/adure.)  The  process  with  flax  is 
similar  to  that  descril)ed  as  pertaining  to  cotton- 
In  the  first  place,  the  slruJea  or  handfula  of  hack- 
led Hsx  are  spread  on  a  tiaveling-apron  and  conducted 
to  drawing- rollers,  which  bring  the  filaments  to  an 
attenuated  sliver  and  deliver  it  into  cans.  The 
slivers  from  a  number  of  cans,  from  six  to  lifteen 
asilAlly,  are  then  conducted  to  diawing-rollers,  be- 
ing thereby  doubled  and  draum;  the  process  is  re- 
peated, as  with  cotton,  until  the  sliver  is  equalized 
and  reduced  to  the  nvjuired  degree.  See  Dhavvino. 
5.  {Silk-maniijacltm.)  The  twisting  together  of 
two  or  more  filaments  of  twisted  Hllk.  This  process 
follows  the  first  spinning  of  the  filaments  of  silk,  and 
precedes  the  Ihroiriiig,  which  is  a  farther  combining 
of  threads  and  twisting  them  together.  Finit,  the 
tniBti>d  filaments  ;  then  the  doubling,  forming  i^um^ 


pose  of  lengthening  the  c 
make  an  attenuated  sliver.  By  this  menus  any  tri- 
fling imrgnlarity  in  the  thickness  of  s  sliver  is  lost 
by  cau.iing  it  to  coalesce  with  others  and  elongating 
the  bunch ;  the  process  being  repeated  again  and 
again,  as  may  lie  necessary. 

In  the  doubling  of  silk,  as  there  is  no  re-attenua- 
lion  by  drawing,  the  nniiiVier  of  filaments  are  com- 
bineil  into  one  thread  of  the  aggregate  thickness  of 
the  several  filaments. 

The  bobbins  of  thread  to  be  doubled  are  mounted 
on  a  small  frame,  and  the  ends,  beiug  collected,  are 
passed  through  a  loop  and  attached  to  a  bobbin, 
upon  which  they  are  wound.  The  parallel  threads 
are  then  transferred  toahoriiontal  reel,  from  whence 
each  set  of  comlilTied  threads  is  ejirricd  through  the 
eye  of  a  rotating  flyer  and  wound  upon  a  bobbin, 
the  combined  threa'ds  or  strands  being  twisted  into 
a  cord.     The  latter  opei-ation  is  known  as  Ihroufivg. 

The  direction  of  the  twist  is  varied  for  ditferent 
qualities  and  varieties  of  silk  goods. 

In  ordinary  spinning  of  the  silk  filaments  the 
twist  is  to  the  right. 

For 'mm;  the  spinningof  the  filaments  is  omitted; 
when  dwibltd,  the  tliread  is  twisted  to  the  right. 

For  onjKwirfwe  the  filament  i.i  twisted  to  the  left, 
then  dsnbUd  and  twisted  to  the  right. 

The  twisting  of  the  thresd  is  se;  or  made  perma- 
□ent  by  exposure  to  steam. 

6.  {HaulicaU  a.  Of  the  bitU.  A  piece  of  fir 
timber  fitted  on  the  hack  ofthe  cross- piece.  Fir-tining. 

ft.  Of  a  sail.  The  double-senmed  bonier  for  re- 
ceiving the  bolt-rope.     The  edging  or  skirt. 

7.  ISklpiorighiing.)  Strakes  of  plank  fastened  on 
the  outer  skin  of  a  ship  ;  used  as  a  fender  against 
floating  ice. 

Doab'ling  and  Twiat'Ing  Ma-chlne'.  Onehj 

which  a  imnilier  of  slivers  of  fiber  are  associated, 
drawn  nut,  and  [lartially  twisted  ;  or  one  in  which 
strands  are  laid  together  and  twisted  into  a  tliread 
or  cord.     See  Doiini.iNn  ;  Drawcno-fkamk. 

DoublinK-frama.  (SUk-manu/actaTt.)  A  wind- 
ing-engine for  double  silk  threads. 

Doub1iiig-4UtU.  A  nail  usiil  in  securing  sheath- 
ing, lining,  or  supplementary  covering  to  an  object ; 
such  OS  the  lining  of  gun-ports,  etc. 


unthMer  douche  fnr  iLrpnching  thu  uruthre, 
or  ri'iicniiii;  tlie  interior  of  tlie  liliuliler. 

£  in  a  Joui^he  Tar  tlii;  vaginn,  having  one  tub« 
fur  tint  wuti'i'  iigiH'teil,   anil  uiiuther  for  tho  elBux. 

c'u  H  iitcriiir  ilourlie,  Hitli  a  uup  to  lit  the  cer- 
vix while  thu  tntiit  cuti-rs  Ihe  uterus. 

disa  hohlur  to  be  luvd  witli  tbu  vaginal  or  uterine 

UthfT  (louchi-n  ari'  spi^cially  constructed  for  the 
■    '  ir  nan.-H,  thi-  f  ye,  ear,  etc. 

A  pair  of  rollers,  one  corru- 
guted  Imfi^hu'iiie 
and      the      other 

u'orktiiKinarmuit' 
with  two  inclined 
bonriU  and  a  dihlc 
l"'Iow  tlie  lower 
iDller  ]in>pi'lled  hy 
«  ersiik,  and  th« 
rolleru  gi'orcd  to- 
gether hy  claatic 
cruKh-bunds.  There 
are   other  formH, 


DtatlhlCiuailrr. 


awiveledto 


I    rollei 


like  the  bmhe  of  a  emeker-inakcr,  i 
don^h-kni'iider. 

Dottgh-niix'er.  A  kneading-mnebino  coiiniiitiDg 
of  ■  vi-Mcl  liaving  two  pijwa  entering  through  ita 
heail  ami  a  iii*:harge-iii]K  at  the  bottom.  Tlie  Hour 
ii  pkci.ll  iu  tliB  vuMui-l,  iiud  the  yuut  and  wuter. 


2  DOVETAIL. 

highly  charged  with  carbonic  acid  ud  mixed  aith 
a  proper  quantity  of  nit,  are  jiaaed  into  Ibr  inal 
throuKh  one  of  the  umirr  pipei,  and  the  whale  is- 
coqwrateil  by  the  revolotioti  of  a  verlical  ahaft  «iU 
Htirrera ;  when  thoroughly  niiird,  the  ronErtiti  of 
the  vesael  are  discharged  throngh  the  jiipe  at  ibe 
bottom.     It  in  a  kind  of  pug-niilt. 

In  another  Form  of  machiav,  the  rotatinic  innnltf 
trough  C  has  two  mini  of  rntaljng  bFatrn  //  //.  ta 
whieb  an  attauheil  wrapiT)  b  for  ita  bultoni,  iMIe 
the  si<!es  are  clivreil  by  stationaiy  aciapvrn  /.  anil  on 
the  shaftiiare  rods  haTJiigH^rew.bladriiyy,  rM.hinj 
nearly  tu  the  bottom,  to  raiu  np  and  knrail  tht 
douKli. 

DoQgh-nda'm-.  A  pan  in  a  hath  of  hralRl  water, 
to  maititaiii  ii  tenipenturc  in  the  dough  favunlilr  •• 
fennerilHtimi. 

DoDgh-trotidL    A  baker'a  or  houaebold  nctp- 
tacle,       in       wliuih 
dough  is  left  to  fet^ 
t.    hi  Fig.  1T24 
inxihta  of  a 
tiBht, 


PS  containing  the  OH«*-n«««. 

lugh     are     iilaced 

{•on  thin  ]vrfonited  afarif,  and  tlien  cnverrd  with  a 

oth  to  )>revent  the  condenntion  of  moiaturr  nyta 


]atga  M«le,  for  the  nae  of  l«k- 


txittran.  In- 
side of  the  hoi 
ia  the  bread- 
cheat,     which 

ia  provided  with  feet,  ■>  

nhove  the  steBm-|>ipe.    The  box  ia  alao  pnvidad  witt 
a  thermometer.  an<l  with  perforated  platca. 

DoDBlnr-obiXilc.  iSAipbui/dirg.)  Oneofi 
eral  piecra  ^yed  acroaa  the  apron  and  lapped  on  . 
knighthead,  or  inaide  atnlT  above  the  npjwr  deck. 


withdrawal  in  tin  dlraatian  oT  Oie  ta^fan  it  will  Ii 
xnoned  to  in  the  atnietan. 
The   andent   BgyiAlana  wad  dnnldb  oT  wmJ 


iss:' 


r)  to  ooDDtot  ■tonei  at  the  a 


•  diowi  Uw  ordinary  doTetail  with  the  part*  de- 


«ahowa  •  milcr-joiut,  locked  bj  oblique  keyi.  of 
Toneer.  The  ordinary  mUer-dimelail  shows  only  a 
«in(()e  line  oa  the  edge. 

^le  eAriei  of  illuxtnitions  to  Fis.  17ZT  show  tin* 
Mverai  modes  of  dovetailing  the  edges  of  boxes  and 
ilrswen. 

o  ia  a  miUr  and  key  joint. 

p,  the  comtnon  dovetail -joint. 

f,  the  kaif-hp  dovRtail. 

r,  the  aeertt  dnvetail. 

t,  the  la^i-dovetail, 

4,  tha  MUter^lovetai!. 


3  DOVETAILING-UACHINE. 

Dovetailing  of  BBblar-work  vraa  occaiioDaUj 
adopted  in  olden  times,  but  was  Grat  raiTical  to  a 
regular  ajstem  by  SmeatoD  in  the  coDiitmetion  of 
the  Kdd^stoue  lighthouites.  The  solid  Unea  in  the 
illustnMOD  show  the  24th  course  of  the  mason-work, 

Dove'talMKU  FUno,  (Jointry.)  A  form  of 
rabliet- plane  for  dresKing  dovetails. 

Dova'tall-cnf  tor.    A  rotary  cutter  with  a  flar- 
ing bit   used    for 
boring  dovetails.  >l|.  ITV. 

Dow«  tail- 
fiU.  A  thiD  file  r 
withatinorbrus  ^ 
back,  like  the  1 
atilfenerofadove-  ' 
tail      or      tenon 

Dova'tail- 
blnga.  A  hinge 
whose  leaves  are 
wider  at  their 
outer  ed^es  than  at  their  hinging  edges. 

A  hinge  whom  attaebing  portions  are  branehlDg 
and  divergent,  like  a  kwhIIow'b  laoL 

DoTe'tnU-lng-iiui-oliln*'.  A  machine  having 
a  gang  of  chisels  or  saws  for  cutting  dovetail- mor- 
tisel  or  the  kerfs  therefor.  In  Fig.  1730,  the  bori- 
Eontal  base  supports  a  block  B  wboee  npoer  sur- 
face consists  of^two  equally  but  oppositel;  inclined 
planes  S"  S",  whose  slope  corresponds  with  the 
chamfer  of  the  desired  dovetails.  C  (7  are  atandacds 
guiding  to  a  vertical  path  a  ^te  Z),  in  which  is  fixed 
a  series  of  chisels  whose  entUng-ends  air  at  such  an 
uneaual  elevation  ae  to  correspond  with  the  obliqui- 
ty of  the  planes  B"  B'.  These  chisels  ai«  readily 
■4jueted  to  any  hight  and  degree  of  separation,  ana 
are  Hxed  to  their  proper  positions  by  screw-bolt*. 

Fig  17»I1. 


WhUt't  Ibnitiitg  DutMaa-UacliiMt 


The  gate  is  elevated  and  depressed  by  means  of  a 
lever  F,  and  is  RSged  or  arrested  in  its  descent  by  • 
stop  or  shoulder.  Stopa  on  the  ]>lanes  B"  ff"  gage 
the  stuff.     /  is  A  gage  for  tlie  edge  of  the  ntnff- 

The  board  containing  the  headinp-pins  already 
sawed  is  plsced  on  one  of  the  inclines  ff  B",  and  the 
chisels,  bfing  caused  to  descend,  operate  to  excavat* 

The  B 


DOVETAl  LING-MACHINE.  !■ 

For  excavating  tlie  mortiscB,  the  doulily  inclined 
bliK-k  B  U  n'tiiovfd,  and  aiiutliiT  jtiiti-  HulMtitul«d  for 
the  gate  D,  in  vliicli  aulmtiliitc  jciitf  tliK  cliisclii  arc 
wi  srcurut  aa  to  have  tlieir  lowi-r  ends  in  a  hoiizon- 
tal  lini*.  Tbo  Btulf  beitiK  jiluijed  on  thu  humonUl 
beil  and  the  chis«b  iluprci-Ni'd,  tlic  Hur{ilU8  tinibvr  is 
excavated  at  it  iutikIu  Hlruke. 

In  Fit;-  I'^l  U  hIiowii  h  niai^hiiie  in  uliich  tlir 
wrirl;  iM  iluiK!  by  a  ftflt'f,  of  huh'9  oii  a  innndn;!. 
TJii'  iiii>rtii>c-uiiltiiig  jwi-tion  ia  thu  ri^lit-ii and  part 
of  tile  lower  liguni.     Id  it  tlio  board  u  eecured  on 


(4  DOVETAIL-SAW. 

lowrr  figun,  and  ii  alio  ahovn  in  rnd  clrrmtioii  fa 
tjie  upiirr  ligure.  The  board  is  accnml  with  iti  nti 
lirojcL'tiiig  over  ihe  edge  o(  the  nrriaice,  to  vhiL'h  it  ia 
clampt'd  ;  the  aiixlr  of  the  tenons  being  drlrmiinrtl 
liy  till'  ancle  of  tne  bed,  aa  smii  in  thr  upnrr  Agan. 
The  lioanl  and  iti  bed  ai«  then  raiard  totberuit'-n, 
one  Hidi;  of  the  tenons  being  cut  at  a  timr,  Iiv-tl''r 
with  a  jiortion  of  the  wood  lH't«'e<-n   rhfni.  nl.iih 


gin)(  the  jiosilion  of  the  raniage. 

Amistrong'H  dovetatling-iiiachine  haa  two  di->ki 
■Doutited  un  axrs  inclined  to  each  other  an  oi-ll  n*  ;« 
the  main  ilriv-ing-abafl,  one  inelinnl  to  thr  ritfht 
Hnd  the  other  to  the  IcR.  Each  dutk  hu  un  ili 
iinfercncr  a  apiral  groovp,  making  one  r-in- 
plete  tum,  into  which  ii  fitted  a  naw  HiiupOM^l  'if 
Hcgments,  no  arranged  as  in  one  complete  n-voiiilion 
to  give  both  the  longitudinal  and  transverH-  •iX 
necesoary  to  finish  a  dovetail,  one  lialf  bring  niult 
by  one  disk  and  the  other  hslf  by  Ihe  other. 

Ot)iL'i  kinds  o)ieratR  tiy  mmns  of  cuttrn,  iif  fura 
corn-Hpunding  tu  that  uf  the  rvcrssrs  to  Ik  nude. 
""  -        '-  w  presented  and  (eil  on  a  table  with  tU 

.jliiredadiustn-enla. 

Oove'taJl-Joliit.    XYir.  junction   of  two   pirria 

'  mraiiH  of  spUyed  trnona  and  corrrspondiiig  nua- 

ten  of  thu  resjiectivp  jiwis.     See  LhivrTAiL. 

DoT«'taU-iiMrk'er.  A  devico  (or  marking  tlie 
ilnvetuil  teiioiis  or  niurtiiipa  on  the  rrsjiective  boanli. 
The  two  pliites  of  the  TranM  are  net  at  right  angld 
to  each  other,  and  each  has  a  acribing  nlge  ailijjtfd 
to  mark  its  side  of  the  dovetail  ;  one  plate  in  siljufl- 
tkble  to  regulats  the  widths  and  distance^  the  ai> 


Datitaitimf^  Matkitv 


the  parrinfie  .9,  in  such  jMsition  that  the  edge  of  said 
boant  jirojcpts  under  the  wnvii  or  cntters  niiire  or  lera, 
according  to  the  de]itli  that  the  d{>vetailiii<;  Is  to  he 
cnt,  wliir'h  will  lie  governed  by  the  thickni-KS  of 
the  HtuFT.  The  Imril,  on  lieing  praiwrly  ailjnsteii, 
is  then  brought  in  contact  with  the  xswii  hy  elevnt' 
iiig  till-  table,  thereby  earrj'iiiK  the  lumril  npwaril  to 
the  suM-8  I)  If,  cutting  the  »vV-^  of  the  niordw,  ami 
of  my  angle  that  niny  lie  nijuired,  by  adjusting 
the  Htari  in  which  the  ruttera  are  hung  \a  the 
nimin-.!  angle. 

The  centnil  culler  //,  ns  will  lie  seen,  cuts  into 
thi'  lionnl  at  a  right  line  between  the  side  mws,  and 
an  it  lends  in  the  culling,  the  central  (mrtinn  of  the 
nioHix-  is  I'lil  away  ;  the  side  suvs,  us  they  fnllnw, 
cut  DKiiv  the  p'nninch'r,  Imving  u  idean,  angular 

The  leiioning  {"rtion  is  on  the  other  aide  of  tha 


justable  gage-plate  aflbnlin^  a  gnidc  in  «ttil( 
the  marki-r  for  the  next  scnbe. 

DoTAtadl-plaiw.    (yoi'iury.)   A  side-rahta 

plane  with  a  very  narrow  aule,  which  may  he 

made  by  inclinalion  to  dnM  the  aidea  of  dantajl 

The  side-nihbet  plane  tnaj  have  an  nnder-cntting 
bit  with  a  flat  lower  edge,  M  as  to  conform  to  Ibl 
shsiw  nf  the  ninrliiie. 

DoTetait-wtir.  1.  One  for  cutting  the  don- 
tail-tenon  on  the  ends  of  boanla ;  or  rutting  tha 
diivelait-niorli*es  in  the  fuvs  Or  ends  of  boards  ta 
ivreive  the  aaid  tenons.  There  are  arreral  rarietie*. 
One  mniists  of  a  pair  of  cin'nlir  saws  running  la 
planes,  hearing*ueh  angular  relation  torach  other  as 
tri  i;ive  the  required  obliquity  to  the  kerfa-  In  dovc- 
(niling-niarhinea  rotary  cntten  wort  to  a  gim 
line,  anil  alw  remove  the  material  between  the  eheekl 
of  o|>|Kinit^  dnvetail-tenona.  Ganfp  of  cirealar  awi 
on  a  mandrel  are  constructed  and  amsnged  la  do  tk 
same.      (See  Kig.  1781.) 

2.  A  ouall  tcnon-MW  adapted  for  eattla(  dnt- 


DOVETAIL-WIRE.  7; 

taiU.      It  his  IG  U^th  to  the  hich,  and  U  usually 
^NHit  9  iui:he»in  length. 

S.  A  mw  lunng  two  cutting  f^ges,  one  at  right 

Il|.  ITSS. 


Davrlait-BiiB. 
angles  ta  the  other ;  ono  edge  mokes  the  side  kerf, 
Uu)  other  the  botlom  kerf, 

Dova't«il-irlTa.    A  kind  of  wire,  wedge-sbajipd 

Doir.   A  two-mi9ted  Arabian  vessel.    See  Dhow. 

Doir'«L  1.  A  pin  used  to  ponnctt  ailjacent  piecps, 

peuctreting  a  part  of  its  len;i;th  into  each  piece  at 

light  anglei  to  tiie  plsne  of  juni;Cioii.     It  may  be 

permanent  and  glued  into  ea<'h 

nj.  liU.  piecp.  a.H  in  tiie  board/i  forming 

^ fj'''  "v  servo  aa  a  joint  to  hold   detach- 

/     ^  ti    —f  ab!e  pieces  in   [losition,   an  Iha 

(  I  parij  of  ajli»fc, 

Domil.  Thi^slabaofunlcareousl^pnum 

or  "Mosul  marble"  which  line 
the  adobe  palaces  of  Hiniroiiil  were  united  hy  woo<l- 
Mtand  broazr.doia;l-piiu.  ThnseVRral  blocks  in  each 
layer  of  masonry  in  Siaeaton's  Kildystone  liglithouss 
were  erampsi  together,  and  the  layers  were  prevent- 
ed from  slipping  on  each  other  by  oiiken  doioelt. 

i.  A  piei«  of  wood  driven  into  a  wall,  as  a  means 
of  nai'in;  lining  or  (iniahini[  work  thereto.   A  dook. 

Dow'al-blt  A  wood  borin^-tonl  adaptwl  to  he 
Died  in  a  brae;.  Tim  seini-cylind^r  which  consti- 
tutes the  barrel  of  tlip  bit  terniiiiites  in  a  conoidal 
cntting-edae.     It  is  alio  eallml  a  upaoit-bit.     See  Bit. 

Doer'ttVlns-ma-ohlna'.  {Uoipfrinq,)  A  ma- 
chine for  boring  th^doivel-holes  in  the  in'seting  edges 
of  til-!  pii-fTHH  which  form  the  hejils  of  tight  casks. 

Dow'«l-Jolnt  A  junction  fonnid  by  means  of 
a  dowel  pin  or  pins,  such  as  the  heading  pieces  of  a 
tight  barrel-h  ^ad. 

Dow'«l-pln.  A  pin  or  peg  uniting  two  portions, 
as  the  piei^en  of  h  -ading  for  a  cisk.      A  doinel, 

Doir'laa.  {Fithrk.)  I'robably  nam^d  frnm  Doul- 
len^  a  town  of  Picardy  in  France,  A  coamu  linen 
clotli  for  householil  Usen. 

"  Filthy  dowlas,"  siys  the  B^rd  of  Avon. 

Doirn-oa.st.    {.\fiiiia't.)     The  ventilating- shaft 
■      a  whi -h  air  pas.-ies  to  the  workings ; 


a  opi«' 


othei 


Donrn-haat.  (y-iati'-a'.)  A  rope  for  haulin:; 
down  a  st.iys  lil,  jib,  or  other  fore-and-aft  sail.  With 
etay.iails  it  jiatses  along  the  stay  through  the  crin- 
gle<  of  th-?  Bill,  and  is  attached  to  the  u|i|)i>r  conn'r. 

Doira-3liM0.  A  turf-pmn!(  plow,  used  in  Kng- 
UmU  whern  the  railing  treele.is  tracts  are  calli-d 
doioaf.  Ttieiie  tntcta  in  Sus.4eic  an^  the  homes  of  the 
Southdiwn  sheep.  (A.  S.  Ptm,  diim,  a  hill.)  The 
■and-lranks  which  lie  ujion  the  sea-slioi-et  of  Hollancl 
are  callnt  dunes ;  hence  Dunchurch  in  England, 
Dunkirk  in  the  Low  Countries.  Hence  also  the 
Downs  the  famous  anchorage  off  the  ermat  of  Kent, 
England,  where  the  Goodwin  Sanils  form  a  break- 

DOIVS'lng-otlOCk.      .See   niiI'sl\.;-|-Mi>CK, 

Down'ward-dlB'cbarg*  Wa'ter-wheeL  One 

form  of  the  turbine  or  reaction  water-wheel.      Tlif 
water  is  admitted  at  the  periphery,  from  a  spiral  chute 


DBAFT-BOX. 
Fig.  ITSS. 


Dimmimrit-DiKliarfe  WaUr-Witil 


which  surrounds  the  wheel,  and,  passing  inward  in 
a  radial  direction,  ciirvm  end  descends  rertically. 

Diab.  1.  {Fabrie.)  A  thick  woolen  cloth  of  a 
dun  color,  inclining  to  reddish-brown. 

2.  A  wooden  box  usi'd  in  salt-uorks  for  holding 
the  salt  taken  from  the  boiling-pans. 

Drab'betx.     iFabric.)     A  coarse  linen  dnek. 

DT-ab'ler.  (A'aii'io'l. )  A  piece  of  canvas  taced 
on  the  bonnet  of  a  sail,  bring  an  extension  of  the 
bonnet,  an  the  latter  is  of  the  Miil  pro|*r. 

Dmdge.  The  inferior  jwrtions  of  ore  detached 
fivm  other  portions  by  the  cobbing-iiaaaaKr.  The 
better  parts  are  known  as  prill. 

Draft  1.  The  current  of  air  which  supjiliea  a  fire. 

When  this  is  not  mechanicullv  aided,  it  is  called 
a  natural  draft.  When  driven  'mechanically,  it  be- 
comes a/onYtfdiBft  or  U<is<.  See  Bcllowb;  Blast; 
IlLuwiNn-MAcitiNE  ;  Fan,  etc. 

It  is  also  known  as  cold  or  Aof  blast,  according  to 
the  temperature  ;  Ihat  of  the  external  atmosphere, 
cr  artilicjally  healed, 

2.  {SIcam-boiler.)     The  . 
hot  air  and  smoke  ;  as,  — 

A  dinei,  a  rercrtif^,  a  spilt,  or  a  wheel  draft. 

3.  A  plan  or  delineation. 

4.  The  drawing  or  pulling  of  a  load  or  vehicle. 
In  this  connection  the  word  forms  a  part  of  many 
compound  words;  as,  — 

Draft -bar.  Draft-rod. 

Draft-hole.  Draft-spring,  etc. 

See  alw  Draw  ;  Dhao. 

5.  (ilasmnj.)  Chisel -dressing  at  Ibe  angles  of 
ftones,  serving  aa  a  guide  for  the   leveling  of  the 


ir  direction  of  the 


mold,  without  diKturhing  the  loam. 

7.  The  depth  a  >-hip  sinks  in  the  water. 

8.  The  combined  sectional  area  of  the  openings  in 
a  turbine  water-wheel  ;  or  the  area  of  ol<ening  of 
the  sluice-gate  of  a  folv-hay. 

9.  (JP«iri«?7.)  The  arrangement  of  the  heddlea 
so  as  to  move  the  warp  for  lb<'  formation  of  the  kind 
of  ornamental  bgure  to  be  exhibited  by  the  fabric. 
Knownalso  as rfmiPiwj'i '*^'"*-'"'™''''"'f  "/'**''""'■ 

In  every  species  of  weaving,  whether  direct  or 
cross,  the  whole  difference  of  pattern  or  effect  m  pro- 
dnced,  either  by  the  succession  in  which  the  threads 
of  warp  are  introduced  into  the  hiddUs.  or  by  the 
succession  in  which  those  heddies  are  nmved  in  the 
workine  The  hrMUs  being  atretcbe<l  between  two 
shafts  of  wno.1.  all  the  htddlrA  connei:ted  by  the 
same  shafts  are  called  a  leaf:  and  as  the  operation 
of  introdui-ing  the  warp  into  any  number  of  leave* 
is  called  draining  a  tcarp,  the  plan  of  succession  is 
called  a  draft,  ,  .      , 

Draft-bar.    1.  A  swingle -tree,  double  or  single. 

2.  Thebnrofarailwav-car  with  which  the  coup- 
ling is  immediately  connected, 

Drafb-boz.     Invented  by  Parker,     An  air-tight 


DRAFT-ENGINE. 
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DRAG. 


tube  by  which  the  water  from  an  elevated  wheel  is 
conducted  to  the  tail-race.  It  is  a  means  of  availing 
the  whole  fall  without  jtlacing  the  wheel  at  the  bot- 
tom of  the  same. 

It  is  sometimes  used  to  avoid  extreme  length  of 
wheel-shaft ;  at  ofher  times  to  cont'onn  the  arrange- 
ments to  the  pe<ruliar  location,  rendering  it  necessary 
to  itlace  the  wlieel  at  a  distance  aliove  tail- water. 

Draft-en'giiie.  (Miniuff.)  An  engine  (usually 
steam)  for  elevating  ore,  coal,  miners,  etc.,  or  for 
I)uiii|iiii«»  out  water. 

Draft-e'qual-iz'er.  A  ti'eble  tree ;  a  mode  of 
arr:ingin<4  the  whitfletrees  when  thiiie  hoi'ses  are 
pulling  abn^ast,  so  that  all  ]K).ssess  an  equal  leverage. 

Dridft-fur'nace.  A  n*verberatory  air-furnace  ; 
one  in  which  a  blast  Is  employed. 

Draft-hola  The  hole  whentby  a  furnace  is  sup- 
plinl  with  air. 

Draftp-hook.  One  of  the  hooks  on  the  checks  of 
a  gun-cjirriage  to  maneuver  it,  or  attach  additional 
draft-ffcar  in  st^vp  ])lac<'S. 

Draft'ing  In'Btru-ments  and  Ap-pll'anoes. 


Arcograph. 
Bow-|M'n. 

B()W-{MMlcil. 

Camera  {Obscura  and  Lu- 

cidfi). 
Ce(tograph. 
Centrolinead. 
Chiragon. 
Coiu{Hiss4>s  (varieties,  see 

Compass). 
Copying-instrument. 
Crayon. 
Curve. 
Curvilinear. 
Curvograph. 
Cyclograph. 
Diagonal  scale. 
Dividers. 
Dotting-wn. 
Double  (Irawing-pen. 
DouI)1k -jointed  compass. 
Drafting- 1  Kmrd. 
Drafting-scale. 
Drawiiig-coni|>ass. 
Drawing-j»en. 
Drawing-pin. 
Eidograph. 
Elevation. 
Ellipsogniph. 
Everi)oint-j)encil. 
Fountain-]ien. 
Froud<''s  compass. 
Geometric  pen. 
Gold  ]»en. 
Hair-|»encil. 
lielicograph. 
Ink-well. 

Isometrical  projection. 
I^ead-peucil. 
I>-g. 

I«eiigtl)ening-|)en. 
Manifold-wi-iter. 
Map-measurtM*. 
M  icrograph. 
Music-|>en. 

Music  writing-machine. 
Nrtpirr's  r(in)])ass. 
Net'illi'-hoMer. 
Optigniph. 
iMctlc. 
Pnit<>graph. 


Parallel  ruler. 

Pastel 

Pen. 

Pencil. 

Pencil-case. 

Pencil-sharpener. 

Pen-holder. 

Pen -knife. 

Pen-maker. 

Pen -rack. 

Perspective  instrument. 

Per»]>ectograph. 

Pillar-comimss. 

Plan. 

Planimetcr. 

Plotting-scale. 

Polygraj»h. 

Port-crayon. 

Profile. 

Proportional  compasses. 

Prot  meting- bevel. 

Protratttor. 

Quill-jHjn. 

Kt'ticulation. 

Right-line  |)en. 

Roulette. 

Rule. 

Ruler. 

Ruling-pen. 

Scale.     Drafting 

Sciogmph. 

Scorer. 

Si^otogTJiph. 

Section. 

Sector. 

Silhouette  instrument. 

Slate. 

Slate-pencil. 

Sliiling-rule. 

Spirals.     Instrument  for 

drawing 
Square. 

Station -pointer. 
Steel -iHMi. 
Straight-edge. 
Tablet. 

Taiig<'nt-scale. 
Tra(*ing-instrument. 
Tmmniel. 
Triangle. 
Triangular  compass. 


T-square. 
TuUi-compass. 
U  ni  versaUcompftSi. 


Vertical  riUn. 
Whole-andhalf 


Draft'ing-aoale.  A  itraight  edge  ipvdoatM 
with  scales  of  cliains  and  tenths,  or  im-he*  and 
twelfths,  for  platting  surveys,  or  drafting  plans  or 
elevations  of  machinery  or  other  structiirrfe. 

Draft-reg'a-la'tor.  A  means  for  o|a>ning  and 
closing  funiaee-doons  or  dantpers  in  the  air,  draft, 
or  discharge  tlue,  so  as  to  urge  the  fire  or  nH>l**rmtr 
its  intensity  res|iectively,  as  it  niay  lag  Iwluw  or 
quicken  alwve  the  desired  standard. 

Automatic  devices  for  this  purpoae  are  a«tiMtfd 
by  arrangements  known  as  tktrmnataiM.  Tticne 
usually  dei>end  upon  the  expansion  of  metal  by  hrat 
and  itscouhetjuent  contrartion  as  it  cools.  Thf  length- 
ening or  shortening  of  a  metallic  rod  in  the  aetoatiiij^ 
force  which  is  commnnieated  by  le%-«ra  ur  othrr 
mechanism  to  the  door,  register,  or  damper.  Ai  a 
certain  relation  exists — under  ordinary  c*onditious 
—  l)etween  the  heat  of  steam  and  its  prewnrr,  the 
heat  or  pressure  of  steam  acting  on  a  column  of  nirr- 
cur}'  may  be  made  by  ele<*tric  connection  to  aetoate 
a  magnet,  and  so  optrratc  the  device  which  govemt 
access  of  air  to  the  furnace,  or  determines  the  arm 
of  the  tlue  bv  which  the  volatile  results  of  couibui- 
tion  are  diM^haiged.     See  Damprr. 

Draft-rod.  {Plow.)  A  rod  extending  bencatk 
the  l>eam  from  the  cltvi§  to  the  ihetk  and  taking  the 
strain  off  the  beam. 

Draft-apring.  A  anring  intenrening  liKwrea 
the  tug  or  trace  of  a  arafl  animal  and  the  load, 
whereby  a  jerking  strain  uuon  the  animal  is  avoithd. 
It  was  invented  and  U8e<l  by  Sir  Alexander  (tordoa. 
Draft-springs  are  conneetetl  to  the  draw.)«rs  of  rul- 
way  (rars,  to  le«iseu  the  violence  of  the  jerk  in  starting. 

t>ra^  1.  {Husbandry.)  A  heavy  deacri|itiuo  ^ 
harrow. 

2.  {Xaulical.)  A  floating  anchor,  nsually  afnme 
of  spars  and  sails,  to  keep  a  ship's  head  to  the  wind 
and  lessen  the  speed  of  drifting.  See  DlcAG-AMraoB. 

3.  {Fehiele.)  a.  A  shoe  to  receive  the  wberl  of 
a  vehicle  to  stop  its  revolution,  and  by  friction  m 
the  ground  lessen  the  speed  of  the  vehicle  dm 
hill.     S<?e  Waoon-lock. 

b.  A  rough,  heavy  sled  for  hauling  /tUnuM  iM  • 
field,  or  to  a  foundation.     A  stone-boat. 

e.  A  kind  of  four-horse  vcliide  naed  by  tportim 
characters. 

4.  {A/Ming.)  A,  the  bottom  part  of  a  mold,  m 
distinguished  from  the  cope. 

Fie  1786. 


a,  object  cast  d^  dra^. 

b,  loam.  c,  parting. 

c,  cope. 

5.  {Ififdraulie  Bngifueriitg.)   B^  a  noop  hifliV 
a  long  flexible  handle  and  opantad  bf  a  wmclb  ^ 
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daepening  a  channel,  Bcni[iiiig  a  plscc  for  a  mib- 
'meised  fauiidatioD,  or  reiiioviiig  the  iiiuit.  etc.,  from 
thauiaida  of  a  coHer-dBiii,     A  lorm  of  dreilgiug-ma- 

6.  (Sawing.)  The  carriage  on  which  a  log  ia 
diwed  in  a  veneer  naw-niiir.  The  ilmg  haa  two 
tnoboiiB,  one  past  tlie  saw  to  yield  a  veneer,  and  tlie 
otllor  Bt  right  angle*  to  the  some  and  B([unl  lo  the 
t^ckneu  of  the  veneer,  plus  the  width  of  tlie  kerf. 

8m  VBMKER-eAW. 

7.  A  net  or  four-cUiwed  grapnel  used  in  drugging 
a  pond  or  harbor  to  recover  the  lady  of  a  drowned 
peraoD,  or  property  which  has  been  lost  overboard. 

8.  (ifiumiry.)  A  thin,  indented  plate  Tor  scraping 
kud  finishiDg  the  surface  of  soft  stone. 

B.  {tfarint  Enginetring.)  The  dilference between 
the  ipeed  of  a  screw-ship  under  sail,  aiiil  that  of  the 
Mrew  when  the  ship  outnina  tlie  latter.     See  Slip. 

The  diHerence  between  the  praDultuve  etfects  of 
tha  different  floats  of  a  paddle-wheel. 

10.  A  frame  of  iron  with  an  BtUtclied  net  to  acrape 
up  and  gather  oysters  by  dragging  uj*>n  the  bed. 
Sea  Dhsdoe. 

Jl.  {Hiubandry.)    An   implement  with  hooking 
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so  as  to  diminish   its  tttiatance   when  being 

In  the  lower  view  the  riba  of  the  wioga  are  hinged 
a  hub  on  tlie  shaft,  so  that  they  may  expand  when 


brought  into  use  and  may  contract  when  the  drag 
is  upset  by  the  s|ulling-1ine  while  it  is  being  drawn 
in.  A  buoy  is  used,  as  in  the  draft  described  abov^ 
to  show  the  position,  and  to  keep  the  drag  in  its  ef- 
fective position.  Braces  connect  the  riba  to  a  slid- 
ing collar  on  the  thaft,  and  the  frame  U  covered  lika 
an  umbrella  witli  heavy  aait-cloth  lashed  to  the  riba. 
DiBs-bBT.  (Aaiftcay-^ncrtnecnW)  A  strong 
iron  rod  with  eye-boles  at  each  end,  connecting  a 
engine  and  tender  by  means  of  the  drag- 


bolt  ai 
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tinea  to  hanl  manure  along  the  surface.     A  mai 

Drac-an'ohor.  (JVauttcoi.)  A  frame  of  wood, 
or  of  spars  clothed  with  sails,  attached  to  a  hawser, 
uid  thrown  overboard  to  drag  in  the  water  and  di- 
minish the  lee-Kay  of  a  vensel  when  drifting,  or  to 
keep  the  head  of  a  ship  to  the  wind  when  un- 
manageable by  loss  of  Rails  or  nidder.  It  was  pa- 
tented under  the  name  of  a  dmg-nheet,  by  Burnet 
(English)  lS2e.  It  ia  sometimes  inaile,  in  an  emer- 
gency, of  spars  lashed  together  to  form  a  triangular 
or  rectangular  frame,  which  ia  then  covered  with  a 
MiL  When  constructed  and  earried  as  a  part  of  the 
■hip's  equipment,  it  is  made  to  serve  as  a  raft  or 
dng  as  may  be  required  ;  but  the  peculiarities  ate 
generally  confined  to  means  for  compact  stowage  and 
to  spilling-lines  for  their  recovery,  either  by  collapse 
or  reversal  of  position  to  enable  them  to  'ia  readily 
drawii  in  and  hauled  on  board  after  having  served 
their  purpose.  Tmitises  on  navigation  give  illustra- 
ttona  of  a  variety  of  devices  for  this  purpose,  and  a 
unmber  are  patented.  One  edge  of  the  drag  may  be 
weighted,  4a  it  is  esseutUl  that  it  Iw  avibmereeil, 
that  ft  ahould  assume  a  position  at  right  angh 
the  tant  ckble  which  connects  it  to  the  nhip. 

IntheDpperTiewfFig.  I73S).  the  drag  is  a  wooden 
ftame  whoee  comera  are  secured  by  briales  or  angU 
Unea  to  a  cable  which  is  made  fast  ti>  the  bitts  a 
board.  A  buiw  is  attached  to  the  upper  edge  of  th 
dii^  and  k  apiuing-line  enablea  the  drag  to  be  canted 


Drag-tienoi)-    A  bench  on  which  fillets  of  gold 

silver  are  drawn  through  an  aperture,  to  bring 
them  to  even  and  exact  proportions.     See  Dkaw- 

Drag-bolt  Tlie  strong  removable  bolt  coupling 
the  drag-Liar  of  a  locomotive -engine  and  tendn  lt>- 

Drag-hook.    The  dra^Jiook  and  chain  are  tha 
long  chain  and  hook  attached  to  the  front  oT  the 
engine  buffer-bar,  to  connect  it  with  any  other  loco- 
motive-engine or  tender  ;  also  attached  to  the  drag- 
bara  of  other  railroad  carriages  on  the  English  ajstem 

Drag-Uuh.  A  link  for  connecting  the  erai»ks  of 
two  ahafts  ;  it  is  used  in  marine  enginea  for  coiinei't- 
ing  the  crank  on  the  main-shaft  to  that  on  the  inner 
paddle-abnft. 

Diag'on-tMun.  (Corrupted  from  (jiagimnlhfam.] 
{Bnilding.)  a.  A  horizontal  timber  or  diagonal 
plate  used  in  hipped  roofs  and  on  which  the  foot 
of  the  hi]i-rafter  rests.     Dmgijiiig-btam. 

b.  A  diagonal  brace  which  stsiida  under  a  breast- 
summer  and  whose  foot  rents  on  a  shoulder  of  ths 
kinR-post. 

DiBg-eavr.  A  cross-cut  sawing,  machine  in 
which  the  eflective  stroke  is. on  the  pull  motion,  not 
the  tbnist.  '  In  thii  illustration  it  is  shown  as  ope- 
rated by  horse.power.  Tlie  log  ia  damned  by  levera. 
The  saw  is  held  aloft  by  a  atimip  while  die  log  ia 
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Drag- Sate. 

watiT  and  lesson  the   lee-way  of  a  drifting  vessel. 
S(*»*  I)k.\»;-an<  ih)K. 

Drag-spring.  {lUiilrond.)  a.  A  spring  atUclied 
to  the  (fnnj.f,!,'  to  Ir.'sscn  the  jerk  wht?n  starting  up 
or  iufn-asiiii^  .>pi'«"d. 

b.  A  strnii;^  Nprin;^  ])la(M>(l  n«'ar  the  hack  of  the  j 
tcniler.      It  i>  iitUichfd  by  tlw  cinls  to  the  dr.i^jj-har 
whi«:h  coniuM'ts  the  «'n«^ine  and  tendiT,  and  hy  the. 
c<*nt«T  to  the  drau'-har  whieh  (•(Miin-cts  tlie  train  to. 
the  tender,  arcordin;^  to  the  En^li^h  mode. 

Drag-Btaff.  (rrhir/r.)  A  JMde  pivoted  to  the 
hind  axle  and  trailing  ln'hind  a  wagon  or  eart  in 
ascendini;  a  hill  or  sIoim-.  I'.sed  to  lioUi  the  vehiele 
from  rolling  haikwjird  when  teniiH>rarily  .stopping 
on  a  hill  to  P-st  the  t«'ain. 

Drain.  1.  A  vvati-r<onrse  to  remove  .surface 
water,  or  so  much  fnnii  the  suhsoil  as  interferes  with 
the  fertility  of  that  alH)ve  it. 

Covered  drains  are  made  in  a  variety  of  ways  :  — 

a.  A  lay«T  of  stones  in  tin;  \x'^\,  covered  by  the 
earth  which  had  Inm-u  ivmoved  in  digging. 

b.  Where  flat  stone  is  ohtainahle,  two  side  stones 
and  a  cap,  covered  in  with  the  soil. 

FiR.  1740. 
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f.   A  duot    formed  with   a  flat  tile 
I  and    an    ardied    ."icmicylindricul    tile, 
covered  in  witli  stonrs,  to  allow  perco- 
lation of  wati'r,  and  closed  with  sj)il. 

(f.   In  tenacious  soils  a  shouldei*  may 
he  made  in   the  <lrain  to  sup{K>rt   fiat 
£tones  which  ln-ar  the  su|M*rincumhent  earth. 

f.  Assorted,  large  stones  in  the  bottom,  covered 
in  by  smaller  stones  and  a  filling  of  w»il. 

f.  In  ijcatv  soils  the  <lrain  may  b*-  coven'd  in 
with  blocks  of  the  prat  or  hy  turfs  which  will  inv- 
sei'vi*  their  jKjsition  for  a  considerable  tune  if  laid 
pio|)«Tly. 

y.  A  Ud  stoni'  ami  side  stones  to  foruj  a  trian- 
jfular  duet  coviMed  in  by  stones,  a  layer  <if  turf,  and 
the  tilling  of  »»oil. 

A.  A  iluit  formed  of  two  semicylin-lrical  tihs 
respect ivi'lv  ab'ive  and  Ik'Iow  a  Hat  tile  :  tin-  whole 
covered  in  by  stones  and  I  he  earth  as  U-fon-. 

*.   A  jH'rforated  d ra in -]>ipe  of  cinular  or  oval  sir- 


tion   coverK^i    in    by 

Stiin**:»  Uhd  'unh 

In  thf  f*-n  Ij!i<U  of 
(*anibriii  gt^hi  r*-, 
PIngland,  aihl  •<!).•  r 
luniisof  thr  s.it:i*  •:••• 
sciipti'tn  in  a< Ij ■•:(.- 
ing  (iHifiti's,  i':,*- 
main  rlr-iins  havt* 
p*nemlly  U-»n  n.jii" 

7^  fei-l  ilf*-p.  *'T  Tii'^r- 
in  larger  dLstrirts,  so  that  the  water  may  ne\.r  r.**- 
liigher  than  within  18  inches  or  2  f<-*'t  of  :h*-  •>  .r- 
face  of  the  ground.     The  ladles  or  t!iiat-Ui.ir<U  of 
the  scoop-wheel  dip  5  fwt  liehiw  tie-  «»iirfacr  ,-i  :) - 
water,  leaving  a  foot  in  dejith  Ulow  the  dip  of  t"*,^ 
wheel,  that  the  water  mav  nm   freelv   to  n.     Tl." 
main  drain   brings  down  the  water  to  \\iv  »uirMht 
with  a  tlesceiit  ot  3  inches  in  a  mih- ;  C»  t*t  \*  in-  h't 
is  l>etter.     Su[»]>osing  that  the  wheel    liifv^   fi  f>-: 
below  the  surfa*e  of  the  water  in   the  nj.tin   drain, 
and  that  the  water  in   the  rivi-r  into  whih  Tlii 
water  mu.st  1h;  raised  and  discliargnl  Unn  it.s  leV'I  5 
feet  id)ove  that  in  the  drain,  the  wIkiI  hi  ^uch    Ate 
will  Im*  Sjiid  to  have  10  fiM-t  heail  and  liip,  ainl  i»u;:':i: 
to  U'  made  IJO  feet  in  tlianieter. 

•The  largest  ijuantity  of  water  deliv«-re.l  by  on*; 
engine  is  from  Deeping  Ken,  near  SpaMing  ;  :Jii* 
fen  contains  2'', 000  acres,  and  i.s  draimil  hy  twi.-  'Ti- 
gines,  one  of  bO  and  one  of  (50  horse  iHiwer.  Th- 
hO-liorse  engine  has  a  wheel  of  2S  f'-^-t  in  di4n.<:-r, 
with  float-lNiards  or  ladles  measuring  a.J  f*-*-t  I  y  j 
feet,  and  moving  with  a  mean  Vflo«ity  •»!  6  fe»:  j-r 
second  :  .m)  tliat  the  s<'ction  of  the  str«  am  i*  J7i 
feet,  and  the  <piaiitity  uischarged  jht  second  l'«i 
cuhi<'  feet,—  equal  to  more  than  i\  ton.-*  of  nivr 
in  a  second,  or  about  lt),200  tons  of  water  in  aq 
hour. 

It  was  in  ISifi  that  thes*-  tw»»  engines  wereer"-  >1, 
auil  at  that  time  the  di.strict  was  kept  in  a  h:ii}-cul- 
tivated  state  by  the  help  of  forty-four  wiiidniill*. 
the  land  at  times  being  wholly  under  water.  It 
now  grows  exi^ellent  wheat,  nnxhn-ing  fnini  '.i'l  :■• 
48  bushels  to  the  acn'.  The  land  ha*  in«  rv,i>..J  in 
value  fourfold.     Sn»  Scoop- uhkkl. 

2.  {Fnumfhiff.)  The  trench  which  conducts  the 
molten  metal  to  the  gate  of  the  mold. 

Drain'ing-au'ger.    A  horizontal  auf>i>r  occarioih 
ally  used  for  boring  through  a  bank  to  (ona  a  chin- 
Fig.  1741. 


Horizomtal  Aitgrr 

nel  for  water.  It  is  also  \\^i^\  for  cutting  an  oppnint 
for  laying  h*ad-pijH»  or  drain-piin'.  In  rtch  ca*p  it 
is  intendetl  to  save  the  laltor  of  opening  a  txvnrh. 
1 1  is  al.so  usetl  for  dniining  niarl-pits  or  ctrllara,  vhct 
the  ciniumsfances  of  the  level  auit. 

TIm"  mmle  of  o|>«*nition  is  as  follown  :  the  XttA 
having  bei*n  detennintnl,  a  spot  is  It^reletl  on  tbr 
down-hill  side  for  placing  the  maehinc*.  Tli^  hori- 
zontal axis  above  is  tunied  by  two  men  at  the  hand- 
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Ctanks,  rotatiiir  (lie  Tcrticul  atiBft  an<l  b«vel  pillion 
whioh   turns  ike   larger  wheel  on  the  shaft  of  the 

Wlien  the  iioi]  of  thr  auger  is  full,  it  is  withdrauti 
by  rutat'ng  th    othe    1  bikII         If  I  ard    to 
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The    tatop  w    «(  a  d     h      4(       1/     no;)   arc    n  ucl 
uenl  n  bngla  d      Th    o       jaj  I  p     p  n  used 
England  a    Itl     U    telsu  Th      un  (     g   n 

ginea  useil  n  Holla  d  at  tlie  Hiu  rl   n  Mer   arc 
t  cal  doable  cyl  nd  r  o  nde       „    ngi  es   one    }  1 
dcT  wi  I  n  the  otl  n    1 «  outf   on   Th.    g  annula 

AD  otl  r  dra  a^  nt  p  sis  a  nk  to  in^iigu  H 
CBQCc  he&  de  thos   nt  llol  a  d 

These  ^cat  pub  c  n  rk  i.       ce  the  r    omn  cnce 
mcnt        11-10   ha  e  gral  hII)   picten  led  unt  1  tley 
Inclu  le  An  a  ea  of     J    6    are    Imn   IbTneclu 
ical  means      Se    W  -ale  i      D    t  onary  of  Tcr  ns  of 
Art     pp  277    n3 

O  eofthe  t  a  I  he  larg'st  of  t1  se  entc 
pn-H  at  tl       Ini      ^     of     1      Ilaa  1   n   I   Le 

45  2J    SLiva,  wl     husln   1    lafwycrsM     e 

Tl      avenge  l^-velof  th    hoe         or  catch  »n   r 
Inxin   of  the  d  9t     t  s  10       h  h  irlow  tl  u  ord      ry 
kw  wator  au  I  "7       |   ^  Iwlow  h  _h  wat  r  mn  k 
theYo  7  )d  rZ  e    a   i7i     I  -sab-velo     rat  r 
and  5  h  '1  b  low  ord  na  j   I  f,h  »at  r         tl  c 

North  S  -a 

The  bi  1  of  the  Ha.  I  m  I  ik  11  trrt  bclo  v  tl 
Wi   le    1       1  of    he  boe    n     a  d       c  n   m  I  f t 

mav  b;-  tl   p,f  re  assu      I  to  ic  27       h        11         + 

15  n  I  PS  —  th  lant  b(  ng  h  r<  j  Id  1  of 
the  »at  r  s  rfa  e  b  Ion  th  gio  n  I  311  r  o  n 
der  the  ]a  r  1 1  abl  —  amou  ng  all  to  17 
feel  9   n  h  3 

Th      Hat  onteti  a    of      he    Haa  1    n    Mere    to 

be  I  u  nped  out  clu  I  „  tl  a  H  t  o  1  q  t  tj 
4nsing  from  thr  aur|  1  ui  a  an  I  I  Itrut  o  lun  g 
the  dm  a  ng  wan  ea    uat<Hl  at  S  0  000  000  ton 

The  great  st  <|  a  t  tj  of  i)  tl  Ij  Ira  nage  »h  n 
tbp  n  ere      p      plot       -i  I     t  J6  000  000 

tons  Bud  t]     an     al  a    rij,e  s  q  u     f  ra     »  t 
etc    at  54  000  000  to  a   to  lio    C    In    au  a    rage 

16  fret 
The  tl  ■eecnghisHe       an   d   i  e     IjP  ghwater 

erected    abo  t    1817      1  t,  uj    us      a  d    the 

Lyn  I  n,  after  th  e  i*Ie  rated  n  ho  had  a 
dllTen  ut  iienods  ir  i  Eted  ilans  fo  dru  nf;  tbe 
Haarlem  Me 

Th  l*ei,liiBtL  ttaath  hrat  e  e  ed  to  »o  k 
ele    n  I       ]>s  of  S3    ncl  e»   I  a     t  I  10  f   t 

atn  k  pu    |)S    a    I  tt  "a     c}  I  n  I  rs      and    t 

Crui    u      and      Ijnde        nere  afterHa  da    on   , 
stn   t   1   to  wok  eght  |     n        a  I    o    7J  i    I      ! 
da   e    ra    IwhlO  feet  *  rok       eail   engine 
cal  ula  e  I  tn  1  ft  dS  tons  of  wa    r  per  troL 

In  tea  a„  the  Jipae  v  of  tl  e  engine  f  worli  ng 
in  einiTgenr  lea,  using  the  ele>en  puniim  siniiilluni. 
oasly  without  re^rd  totheuousumption  orfuet,  the 
engine  waa  found  to  lift  per  Ntroke  109  tons  net 
«f  water  to  a  higlit  uf  10  feet.  At  an  •■eonoini- 
cal  working-rate  the  engine  performed  a  duti/  of 
76,000,000  [louiida,  raised  onR_  fimt  high  liyaeon- 
(umptton  of  91  poundii  of  Welch  coal.  The  net  i 
effective  force  was  3.^0-horse  piiner.  the  consumption  ' 
(J  fuel  2J  poundii  of  coal  jwr  borae-pnwsr  ]»r  hour. 

The  accoin|>an]'ing  Kketch  is  a  ri'pri'Henfutian  of. 
the  interior  of  the  "  Lynilcii  "  engine  and  engine- 
boate,  on  the  up])er  floor  ;  the  "  Cimiuius"  is  on  | 
Um  tame  model;  but  the  "  Lee^bwater  "  has  the. 


9  DRAINING-ENGINB. 

inner  enda  of  its  eleven  punip-bcains  aminged  under 
the  great  cross-head,  instead  of  over  it. 

BJich  engine  lias  two  hteam .cylinders,  placed  coll- 
amtriually,  the  one  within  the  other,  the  outer  of 
l-'fe<t  danet  r  a  d  tbe  '  neron  of  7  f  t  diam 
te  bo  h  are  secured  to  one  botto  and  o  ered 
y  o  0  er  but  tl  e  ner  cvl  ndc  does  ot  touch 
tl  e  o  w  I  n  IJ  D  1  there  are  two  p  sto  a  "6 
n  hes  de  ]  h  omjiartmenta  of  wh  I  are  htted 
th  Last  0  plates  tl  outer  puto  is  annular 
an  1  haa  a  pa  k  go  both  les  be  eath  this  an 
nula  p  ston  co  tant  vaiuun  s  na  ta  ed  I  en 
ftork    g     t       to]soaaneo        tdbvhe 

Eston  rods,  as  s!  0        n  th   skel  h  to  a  great   rons- 
ad  0    cap    the  whole      ass      e  gl     g  uhout  8S 
tous,  a  d  hy  eght   o      ct  ng  rods  the  cap  putoni 


ng  iia. 


buti  tl  e  I  bton'i  tl  e  great  e 
inds  of  pump  balnnei  be.inis  simnltiiueoohly,  and 
the  pump-pistons  desi-end  al  the  same  thne  j  by  an 
hydmalie  a))parat»H  attached  to  the  great  erosa- 
heail,  the  dead  weight  of  the  pistons,  I'tc.,  Is  ar- 
rreteil  at  the  point  to  whiith  it  has  het^n  thrown  ub 
by  till-  stenin,  and  time  U  given  for  tbe  valves  in 
the  jiuiiip-iiistons  to  elos*  before  the  down-slroke  of 
the  sti'ani-]>islotiH  is  maile  ;  then,  the  e'liiilibrium- 
valve  being  njipiieil,  the  hydraulic  apjiaratus  is 
liberated  at  tli«  wine  iiionient,  and  the  steam  passing 
from  briH-ath  the  small  ))lxton  alsive  Inth  pistons, 
tlip  pres.snre  on  lioth  sidi-s  of  the  small  one  is  eipia]- 
izeil,  while  nearly  two  thirds  of  the  steam  acts  upon 
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llii'  ■uiiiiliu' nintoii  HgiiiDHt  a  vitcuiim,  aiiJ  in  aiil  iif 
till-  ileal]  wpi^lit  tirl|n  to  iiiuke  the  duwii-stToke  in 
the  ntnim-uyliiiiler  luiil  tbr  up-Ktruke  in  thv  puinin. 
The  me  of  the  two  cylinihiii  eiublcH  the  enginu' 
nmti,  Iif  ^udii-ioniil;  altrnnK  thi'  I'XiinnHion  iii  thn 
MiwH  KjrhnilKr,  tii  cnmiiMinl  hiH  irurk  at  all  tiinrs, 
iritlnui  ifto}iiiJtlg  the  cii|diie  tn  taki-  uut  or  )nit  iu 
diwl  wiof(ht,  an  would  Ik-  tiviitMuiy  fur  u  iiiri);le- 
acting  one-«yliiiil(T  i^iiginr,  when'  ikiid  weight  uiily 
la  OMit  fur  llfling  the  water.  It  lias  fmiueiitly  w- 
rumil  that  the  (oaJ  of  an  rni^iiH  luix  Ih'pii  nilded  Ii> 
or  ditiiiniiihnl  by  tm  or  Inelve  tons  in  the  oounc  .if 
hnlf  an  hour,  by  the  ButJoii  at  galm  of  wind  on  tlii' 
mrfaiv  of  tlut  luvre  and  Iwejeni.  ECauh  eligiue  haii 
two  uir-iiuin]M  of  it>  iin-hra  diainrtrr,  and  6  ft-et 
■tniki-.  The  stram  ia  rut  off  in  the  iDUill  cylimler 
at  fruin  one  fouriU  ii>  two  thiitls  of  tin-  ntniki-,  nr- 
I'unliiig  to  the  load  ;  and  afli-r  px]>aiiiliii^  tlitun^h 
till-  nnmindrr  of  tho  stroke,  it  is  itjll  turtlii-r  ex- 
panilcd  ill  the  lar)^  cylinder. 

The  e)i){iii«i  weiv  ilnugliiil  and  miwtruoteil  by 
GibbH  and  Dvaii,  Kngliflll  i'n),'iueera.  nnil  the  tirouf 
oT  iiuutity  is  thnt  u|ioii  occaiiion  the  rnginra  hnvt- 
workiil  up  to  a  duty  ••(  t<7,t)00,liOO  i>ouiid>i.  The  uoat 
of  tlir  macliini-ry  and  buildliiK  was  about  $  750,001). 

The  mere  ia  now  a  tmut  fully  .nubdued  to  the  pur- 
[lowa  of  agrieultun-. 

Kor  I'levstioii  and  |i1aUH  in  details  of  the  rnginc!'. 
ire  "Civil  KngiiKH-r's  and  Arehiteet's  Journal," 
Yiil.  X,;  l^ndun,  lf<47. 

Dndn^g-^na-ohiua'.    A  fomi  nf  filter  or  ma- 

•  chine  fur  eiiifditiiig  the  8r]jamliuii  of  a  liquid  from 

the  luatj'uia  ur  uiaw  of  mure  wilid  matter  which  it 


>!(.  i;ia. 


mturatPH.  It  consiAtH  of  a  revolving  veswl  with 
])rrforatrd  or  wire-|^utr  outer  nurface,  which  allowa 
tlie  fluid  portion  lo  escape  while  it  rrtaini  the  solid 
putirlea.     It  is  much  used  in  draining  augar.     See 


to  DRAmmO-PlTHP. 

Dralu'lng-^oir.  A  ditchinft-plow.  A  UtMOt 
Kn)(li«h  kindhas  three  ooltera,  two  mold  boanU,  »>]  I 
Hhiin-.  ltiashawnat^£|Kig.  17«4).  TbrmidiUc  u',. 
ter  ia  vertical,  and  splita  the  aoil  in  the  midiUe  itf  tLr 
furrow  ;  the  two  aiiir  ruttrrs  are  inclined,  tamttb- 
Hlo[iiiig  Kiilna  of  thp  ditch  ;  the  shan-  iiiti  the  tMIia 
of  the  diti'h,  and  the  moldlioacdH  lift  the  Miil  ia  tiu 
Hlii'tH,  which  are  deflected  laterally  and  drlirrnd  m 
the  respFcIive  sidrt.  of  the  diti^h.  The  u«ul  diani. 
Mima  uf  a  ditch  thus  made  are  13  inuha  dirf^  li 
ini-hes  wide  at  top,  and  8  inchea  at  the  bottonu 

Kowlir'a  drainiiiB-plow  ( Kngliah)  was  exbibittd  ia 
18S0,anil  was  ikiiiW  in  the  mpeut  that  it  laid  tU 
disiu-tile  in  it*  tear.     The  plow  had  a  molt  at  iki 


Omlmimflltw. 


end  of  the  shalp,  broad  standard,  and  attached  to 
the  mole  waa  a  rope  upon  whieh  the  aevtinns  of  dtaii- 
tile  wen  itrunB-  Aa  the  molt  advanced,  it  drew  is 
the  string  of  tiles. 

When  it  is  desired  to  cut  ■  trench  deeper  tha 
can  be  effected  bj  the  ordinaij  mode  of  vMnf  tka 
plow,  the  anangement  ahown  at  C  (Fig.  1741)  li 
employed. 

An  anchor  or  hook  I  i*  inaerted  in  tha  Jt'oaa^ 
affbnling  a  fixed  point  of  ndstance  la  the  MUefJl 
Force  in  applied  to  the  handle  at  the  top,  which  am- 
miinicates  motion  to  the  wheel  A,  with  a  rtrj  ml 
incieaie  of  power,  and  the  actiug  portiona  afllt 
plow  e  ij  are  forced  through  the  aoil.  Th«  tmtfh 
ment  at  a  ft  enables  the  conductor  to  give  the  iT«|Bili4 
d«[ith  to  the  furrow.  A  roller  g,  TcatiD>  oa  A* 
Kiound,  supporta  the  forward  portion  of  Um  fbw. 
See  Exr;AV*TiiH. 

Drklnluriiot.    (Svpar-m. 
verted  conical  veaael  in  which  wet  si 

Dt«ln1ng-pampL  A  jnimp  (ft 
for  elevating  watfr  containing  mtK 
The  single  cylinder  ia  open  holh  at  U  , 
and  is  traventrd  by  a  piatOD  without  a  valve 
cylinder  is  incloaed  in  a  larger  vsasrl,  ■tin  Ijsll 
which  is  itself  filled  with  wat«r.  nb  hnr  iS 
is  divideil  into  two  equal  patta  votimllj,  if  m  f» 
tition  which  joins  the  woAing  ejlindw,  w  tbt  t» 
cylinder  itself  fonna  a  part  of  tlM  dlviifa*.  Oh» 
treniity  of  the  cylinder  oamntinlratM  vitk  Oi  «M^ 
on  one  side  of  tha  partition,  and  tha  oth««ltt  At 
opposite.  The  four  valvn  are  laiga  Wbaf  M^ 
rubber,  leaded  in  the  interior  with  lead.  Tttf^t 
contained  in  aeparata  boxea  by'tbe  Mm  «f  Atfrffr 
cipal  boi,  and  ate  in  oommonieatiM  W  anfc*  alfe 
the  two  cavitieB  into  which  thrt  bn  fiMU 


The      figure      given 

the  cylinder,  and  a 
view  of  tlie  arraiigt^- 
ment  of  the  pair  of 
valves  camsponding 
-     ■'  half  of 


valve  i:liK«s  Bud  thr 
npppr    one    riaes    to 
Dniniiir-Pimp.  allnvf    Ihe    wuter   to 

flow  out.  Tlie  other 
pair  of  valvea  (not  shown)  tmve  their  induction  and 
cdoctiuD  by  the  iltpresaion  and  elevation  of  the  pis- 
ton |v«pectivi'ly, 
'  Dnuo-iripe.  1.  (Brticing,)  The  pipe  through 
which  the  wort  is  drawn  from  the 
fig  1  to  maah  liii  to  the  under-biick. 


neath  the  surface  of  the  noil  below 
pbw  depth,  in  order  to  carry  off 

thL  fertility  and  ease  of  working 
the  ami      See  Tiles. 

The  temju'red  clay  being  [jlaced 
in  a  cylinder,  the  piston  is  de- 
pressed and  the  clay  exudes 
through  the  annular  throat  of  the 
dod,  rorming  a  continuous  cylin- 
der which  is  cut  by  a  wire  into 
sections  of  the  required  length. 
Dram  ti)  s  are  of  many  forms.    See 

ally  taul  by  opening  a  cutting  in 
Jie  ground  as  narrow  at  top  as  can  be  lonveuiently 
worked,  and  at  bottom  forming  a  smooth  bed  in 
which  tlie  tile  fits.  The  spadea  for  this  purpose  are 
made  tapering,  and  of  different  sizes.  Sec  Si-adb  ; 
Draim. 

Giblw'a  plow  for  opening  the  ground  was  used  in 
England  about  twenty  yrata  since,  and  madi;  a  trench 
wi^  vertical  aides,  of  the  width  for  the  tile  to  lie 
In. 

Fowler'a  maciiine  for  layinE  drain-tiles  was  n 
mole-plow  far  making  holes  in  the  ground  sta  depth 
of  from  2  to  4  feet,  and  drawinj;  into  the  hole  thus 
made  a  ro]:e  upon  which  a  succession  of  drain-tiles 
w*a  strung. 

It  hai  an  apparatus  attached  for  rsislng  or  sinking 
the  plow,  so  as  to  lay  a  level  drain  under  an  uneven 
■urface  ;  it  is  drawn  by  the  power  of  a  windlass,  and 
one  horse's  power  exertid  there  will  move  the  plow 
a  yard  in  twenty  seconds  at  a  dejith  of  2  feet  6  in- 
ches. Three  horses,  four  men,  and  six  boys  will 
keep  two  plows  going,  and  lay  4,000  feet  in  a  day 
•t  ■  depth  of  3  feet.    Si>e  DitAIN-PLOW  ;  Mole-puiw. 

A  hole  rei|uireB  lo  be  dug  for  the  machine  at  every 
hundred  yards,  or  six  for  an  acre. 

Draln-bap.  A  device  for  allowing  water  to  pass 
off  without  admitting  tlie  passage  of  air  through  the 
duct.     See  Stbnl'h-tua?. 

DiHln-vrell.  A  pit  sunk  through  an  impervious 
■tntum  of  earth  to  reach  a  {•ervioiis  stntuni  and 
fotin  a  means  of  drains^  for  surface  water,  or  a 
meuiB  of  diacharge  of  such  liquid  waste  from  mann- 
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factories  as  would  foul  the  running  water  of  streama. 
Sucli  weila  are  properly  termed  r^aorbing-iceHa  (wliich 
see),  and  by  Ata^  are  called  tiegalice  arUaian-toetlM, 
—  a  term  more  eurious  than  profound.  In  former 
times  tlie  plain  of  Palnus,  near  Uaraeilles,  was  • 
morass,  bnt  was  drained  liy  means  of  absorbing- welb 
dug  by  King  Ken^  ;  the  watera  thus  cairied  oiT  are 
said  to  liave  formed  the  fountains  of  Mion,  near 
Cassis.  The  lake  of  Joux  is  sui>plird  from  the  river 
Orhe  in  the  Jura  and  the  lake  of  Kousses,  and  hM 
no  visible  outlet.  It,  however,  mnintaius  about  an 
even  level,  and  lias  evidently,  as  observed  by  Saiissure, 
bterninean  issues  by  which  the  waters  are  en- 
ulfed  and  disappear."  The  inhabitants  of  this  val- 
fey  keep  up  their  absorbing-wells  with  care,  and 
open  new  ones  1  !>  to  20  feet  in  depth  whenever  the 
surface  water  apjiears  to  be  too  slowly  carried  ad 
The  waters  reappear  in  a  large  Spring  Called  Orbc^ 
two  miles  below  the  southern  extremity  of  the  take, 
issuing  at  a  point  680  feet  below  the  level  of  tt» 
surface  of  the  lake. 

A  potato-starch  manufactory  at  VilletsnenM, 
three  miles  fiflm  St.  Denis,  France,  is  rid  of  IB.tKH) 
gallons  of  fetid  waste  water  per  dBy,with  what  effect 
upon  neighboring  or  distant  wells  or  spring!  does 
not  appear.  The  lowti  of  Alexandria,  Virginia,  ia 
situated  upon  an  impervious  clay  of  from  10  to  IS 
feet  thickness,  and  a  common  mode  of  house  and 
closet  drainage  is  by  wells  which  reach  through  thia 
stratum  into  the  sand  substratum  beneath.  Good 
for  the  houses,  bad  for  the  wells  of  drinking-water. 

Qrap-d'Ate.     (/lifrru,)     Summer  cloth  twilled 
like  merino. 
Draught.    See  Dratt. 
Dranghta.     Her  CbkcKRRS. 
Dra-w;  Dravr'lng.    A  tension.    The  term  fonna 
part  of  compound  Bords  concerned  in  the  draft  of 
rail  road-cars.    Such  are  draw  gear,  head,  link,  spring. 

It  also  describes  other  attenuating  iirocesses,  at 
Ihe  pulling  of  wire  through  an  a^wrture  in  the 
Draw-flatr  (which  see). 

The  lengthening  of  a  heated  rod  by  hammering. 

The  action  of  rollers  and  other  tension  on  sliven 
or  rolls  of  fiber.     See  DRAWlNO-rHAHE. 

2,  ^ymlJulxng.)  Said  of  a  pattern  whose  shaM  it 
such  that  it  may  be  withdrawn  from  the  sauil  without 
breaking  the  molded  form.     Delivery  ;  drajl,  laper. 

S,  (Spinning.)  T'ht  gaining  of  the  mule-carriage  ; 
its  progress  aner  the  feed  is  stopped  draws  out  the 
yam, 

I>raw~bu:.    An  iron  rod  to  connect  a  locomotive 

with  a  tender. 

Dncvr-benotL    A  machine  far  drawing  slips  vi 

metal  through  a  gaged   opening.     See   Dbawiko- 

Drair-bortt.  {Carptatry.)  A  hole  so  mode 
through  a  tenon  and  moriise  that  Ihe  pin  will  dT<w 
up  the  shoulder  to  the  abutment.  The  hole  through 
the  tenon  is  bored  at  a  distance  from  the  shoulder 
less  than  the  thickness  of  the  cheeks  measured  be- 
tween the  hole  through  the  mortise  and  the  face 
of   the   abutment  against   which   the   shoulder  is 

Drafr-bor'lng,  The  operation  of  polishing  a 
muhket-bam-l  after  it  has  been  rifled. 

Draw-boy,  {fVeaving.)  Formeriy  the  boy  who 
pulled  the  cords  of  the  harness  in  fignre- weaving. 
A  tenn  snmctimrs  applied  to  the  mechanical  devica 
which  forms  a  substitute  for  the  boy.     See  Jao- 

Draw'-bridge,  A  form  of  bridge  in  which  the 
span  is  removable  from  the  opening  to  allow  matted 
vessels  to  pass,  or  to  prevent  crossing. 


DRAW-CDT.  V 

The  rarlu-it  nwiitiuu  uf  thi-se  i>  in  the  ^Eyptuin 
monumriilii,  wliura  UiuiHHeit  II.  vcli'braled  Eu  vie- 
torieii  over  fortifinl  ciliiii,  IDIiS  B,  >'.  He  is  sup- 
poBBil  to  be  tliu  IJUMUtru  of  Herudoliu  aiiil  Ditxlo- 
nu.  The  auiiulchral  bdiI  [laUtial  jukiiitinfpi  njire- 
■eiit  the  bridge*  u  vninuiig  the  iiicBla  iltouuiI  cwtlcs 
anil  rurtiflHa  lowmi. 

Drawbriilf^  nte  uif-J  iii  i:roii»iiif!  laiiisls,  rive™, 
and  dock  eiitranuea,  which  are  ucuuionolly  traversed 
by  miuited  VL'HKeLi. 

They  ure  aluo  u>iiiit  in  uromiug  the  ditiJiet,  fawe*, 
■n<l  iiHiatH  of  rcirtiHuitiuliii. 

They  arc  of  four  kiiida  :  — 

1.  Thelijii«s- 

2.  The  laing. 
8.  Tlie  UaaUe. 
4.  The  rMiwj. 

1.  Til.'  lifling-bridge  is  used  in  HolUtld  upon  the 
canulu  Hiiil  in  fDrtilii'Atioiix,  in  plsui^s  where  the  road- 
way in  ii.'Jir  lli.i  level  of  tlie  wultr.  The  liridfR  ui 
lif.-..l.,  ,   i,.  r.,   )™m.ltr.,rk. 

whLl.-  111.    ■■  -      .   i '■        •..,    1.11  n^.:."liK]WiH^ 

2.  Till'  liiniiii,i-\n'u\g,f  ur  su'iiiy-liridgp  moves  on  o 
vertical  pivot,  beinij  wniKtiiiiei  iu  two  aueliona  whiuti 
meet  luJf-way  ncnuiii  the  water- course.  The  porlimi 
on  land  is  ■  uuuulnrpoiae  for  that  pmjei^ting  over  tlie 
water,  and  the  liridco  movea  In  aru-sliaiied  truckn 
reotin);  on  t-annon-bulUi.     Sec  Swino-biliiiue. 

It  in  Hiinetitrieii  suppatlcd  by  a  central  pout  and 
■wingi  DO',  MKiiilig  two  piuHucB  (or  veuela.  one  on 
each  dile.     This  a  a  piK><-bridgi:. 

3.  The  batcult'bridfft  turua  on  a  horizontal  pivot, 
■taudin){  in  a  veKical  [KHtitioii  on  the  side  of  the  Ma- 
ter-way  while  the  vessel  pasws  by.  The  inner  end  i* 
in  excesB  of  the  weight  of  the  roadn'ny  and  ilaneenila 


1:2  DRAWING. 

Dtai^-fil'lnc.  Drawing  a  file  longitudiDallT  gf 
a  piei:e  of  inetaJ  without  giviuft  the  tile  ui  Ban- 
DiHiit  in  the  direetion  of  ita  length. 

Drair-gage  Cnttor.     A  liamew-Dakpr'i  too) 

for  cutliiiK  Dtrijii  of  leather  of  any  «et  width.    Bm 

Draw-gBt&  The  vilve  of  a  alui>«,  either  o(  • 
caual,  a  Hushing  airaiigeitient,  or  a  flume  or  {«». 


(iCaf/inty.)  The  pRyectiiv  jaR 
of  a  >lru»-liar  in  which  the  coupling-pin  eoatMi 
with  the  link.     Sec  UAii-coL'ri,isa. 

2.  {SpiiiHing.)    A  device  In  spinning  in  whid 
the  eliven  are  lengthened  and  receive  an  aiUitiaul 


into  II  pit  hnill  with  hyrlnnilii'  iiin-ionn-.  This  fdt  is 
not  iiiiiti'ri^Ll,  iH'rha|is,  in  fort ilieat inns,  but  is  not 
di-sirablr  in  onliinivv  m»l  or  ilmk  work.  The  but- 
tttlt  ntay  br  ttn-n  at  H;ivn-  and  Hull.     See  Ba«culk- 

BKIIMSK. 

4.  Thr  roiliHg-ilriiilje  has  hevn  intnxlui-ed  on  some 
EnKlish  railways.  The  bridBi'  ]«•««■«  Interally  njmn 
a  larria^  until  it  ha^  jkAimsl  the  J  unci  inn  of  i]if  line 
of  rails,  uiid  then  mils  inward  to  leave  thi'  water-way 

In  thp  example,  the  mm-uhl*  cam  or  platfnnns  are 
•U>|iendnl  bv  Inila  and  form  tran-ling  trui-ks,  which 
ran  uuuii  mill  laid  on  the  tup  of  metalliu  tiilim  su|i- 
iwrtril  on  jdllant,  and  wlih-h  wrvi'  also  an  via<ln<l-i. 
lay  wlilitli  Rieanii  tbi-  cnHhiiiL(  at  slremns  is  atTunlnl 
to  iraHii-  and  tnrel.  The  tuU-s  an-  M  >■■  elevateil 
sulKii<'ntly  f>  hI1»w  wt-^-lt  t-t  jKisct  undrr  thf  same. 

Drftw-«nt.  All  ob]i<|ui-  inoiion  of  a  knif.'.  no  u 
111  iiii.vi'  l.-n>,'thwi-.-  Ati-ou  an  iibjfi't  as  well  ta  cut- 


DraW« 


lock 


the  strip  above.  ! 


The  process  is  eiTwted  in  small  ipaot  at  onr  «• 
Btion  by  means  of  the  combined  condeosing-tSM  t 
and  draw-rotlen  m  m.  Thrae  latter  are  wtjiHt 
ably  jimmah-d  in  a  bo>  n  at  the  md  of  the  tnEt  t, 
so  that  thev  revolve  with  the  tubr  oo  a  eopBM 
axis  possing  through  the  center  of  thr  tnhr  aiid  k- 
twivn  the  rullera.  Thia  revolution  t*  ellMted  If 
lo'lt  and  jmlley.  They  have,  howem-,  an  inJrpta- 
di-nt  motion  iiii  their  own  axis,  at  right  anj^t* 
this  I'oimnim  axis,  whifh  is  drrired  froa  imlFfn- 
dent  bevel-gears  n  9.  The  iwring  fiato  ibr  spool  / 
is  drown  by  the  linit  vt  of  take-up  rallen  •  i" ' 
into  the  nmilendng-tube,  thence  jiniiig  tklWlA 
the  drawing-rnllers  »i  m.  whoAe  afieed  of  totalM  •■ 
their  indi-pendeni  axis  may  be  so  ailjtiated  ttktMr 
to  their  rotary  mntinn  in  eomnmn  with  tW  toW  i 
a«  to  give  any  mjiiirsd  degrre  of  twiiL  TW  JHI 
ihi'u  jusxps  to  the  Mvond  set  of  t«ke-ap  ibOb^  mI 
Ihi'ni'e  to  the  spinille  P  as  osnal. 

Dnwlns  1.  (Fibrr.)  Extradinc  «  dhw  to 
tlie  purponr  of  drawing  ita  fihna  panDrl  «ri  1^ 
orensing   its  length.     The  ^ ' '    '    '"— 


It  the  iliveni  as  prodaced  by  the 
9  of  drawiDB-rollera,  and  then 
iiilo  one.      The  object  of  the 


Int  cnwntioD  u  to  draw  each  liber  past  the  neit 
■BO,  thai  placing  them  still  more  completely  parallel 
n  eaoh  other  ;  viMr  tint  o!  the  aerond  ii  to  neu- 
zaliia  the  ineqaalities  in  each  separate  silver,  and 
n  (tTeiigthen   thetn  after   having   been  extended. 

)m  DBAWINO-rnAME. 

The  dmviiy  of  long  wool  for  worsted  U  somewhat 
dmilar  to  the  openitian  with  cotton.  The  Rlivers 
m  oombined,  attenuated,  and  twisted  ready  for  the 
krthBT  operation  of  apinitiag. 

Flax  ia  drawn  in  substantially  the  aaiue  manner 
N  cotton,  aome  modiUcatiaus  in 
iie    artmngemeDta    adapting    tike 
nachinery  to  the  material. 

The  hackled  tlax,  having  been 
Mnfally  aorled  inW  jtradea  of 
^oality  by  the  anier,  is  apread 
■pon  a  feeding-cloth  b;  hand,  in 
nch  ft  manner  that  the  forward 
snda  of  each  stride  reach  U>  the 
Diddle  of  the  preceding  one,  so  as 
to  pnaerve  a  uniform  thickness 
m  th«  feed. cloth,  the  strick>  of  ~^ 
liackled  tlax  being 


3  DRAWmC-rRAUE. 

2.  i Weaving.)  The  arrangement  of  the  haddln 
in  accordance  with  the  requirements  of  the  onMmetit 
to  be  exhibited.     The  drt^  or  cording  of  the  loom. 

3.  The  making  or  copying  of  plans,  and  row*  of 
buililioga,  machinery,  and  other  atnicturea. 

In  this  connection  we  have  the  compound  word*;  — 
Drawing-board.  Drawing-pen. 

Drawing- compass.  Drawing-pencil. 

Drawing-paper,  Draning-alaW,  etc. 

4.  (ifttal-viorkittg.)  The  operation  of  hammering, 
rolling,  or  drawing  through  a  die,  by  which  a  ou 
or  rod  of  metal  or  a  wire  ii  extended  in  length  to 
form  a  rod,  tube,  or  plata. 


He.  ITfiO. 


mds  than  in  the  middle. 

TIm  flax  is  thus  fed  to  one  \a.it 
if  rallera,  which  deliver  it  through 
rifZs  or  hackle-paints  to  a  second 
pair  of  rollers  revolving  st  a  great- 
■■  qiwd.    It  ia  then  condactul  to 


Theae  tlitera  are  next  taken  to 
the  ivreadiug-frame,  where  B  num- 
bor  M  them  are  laid  together  and  "^^ 

Inwn  into  one  length  by  pasujug 
between  consecutive  pairs  of  roH- 
■n,  each  pair  rotating  at  a  rate  above  that  of  its  pre- 

The  arrangemenla  vary  in  the  production  of  dif- 

Fig.  ma. 


.?ar» 


ftrent  yams,  but  in  a  givi^n  ca.se  eight  slivers  may 
Im  drawn  into  one  in  the  first  frame,  twelve  into  one 
In  the  second,  fifteen  into  one  in  tho  tliinl. 

The  sliver  when  siilliciently  equalized  and  at- 
tenuated proceeds  to  the  roving-m/iehine,  which 
sirea  it  a  alight  twist  and  winds  it  on  bobbins  ready 


DraWlng-vwL    {LmOuir.)    A  leAther-wwker'a 

nvl,  having  u  bote  near  the  point  in  which  the  thread 
is  inserted  and  piislml  throuj^h  in  Kewing.  etc 

Dra'w'lng-benoh.  An  appsratus  mventrd  br 
Sir  John  Ilarton,  formerly  comptroller  of  the  BritiBh 
Mint.  Stri|is  n(  metal  are  brought  to  an  pxact  thick- 
ness and  width  by  being  drawn  through  ■  gaged 
opening,  madi-  by  twocylindersin  the  required  prox- 
imity and  prcvi-ntM  from  isolating. 

The  cylinders  arc  fnstrnnl  in  a  head  a  at  one  md 
of  a  hriich,  and  the  sharpened  end  of  the  metalllB 
strip  in  thrust  throitgh  thi'm  so  as  to  be  grssjied  by 
a  pair  of  jaws  on  a  carriage  b.  which  is  retracted  ojr 
an  endless  chain.  When  thnstrin  has  passed  through 
the  throat,  itia  aiilomatically  disengsged  from  the 
jaws,  and  the  caniBge  returns.  Tlie  o|ieration  is 
siniilHr  in  principle  lu  that  of  drawing  wire  through 

Draiv'tng-bowd.    A  square  frame,  with  either 

a  continuous  surface  or  a  sliiftabte  panel,  for  holding 
a  sheet  of  paper  whili-  plotting,  pn^ecting,  etc 

Dnwlng-oom'paaa.  An  instmment  with  two 
legs,  used  for  striking  circles  and  curves.  One  leg 
has  a  pm  or  pmcil,  and  it  has  several  modilicationa, 
such  as  botr-iicn,  hnv-]irnril,  bram-fompnas,  etc 

Compasses  for  measuring  and  transferring  measoro- 
ments  nre  calleil  dividera,  bisecting- compass,  pro- 
portional couipajM,  etc.     See  Coupass. 

Draw'ing-friuiie.  1.  A  machine  in  which  the 
sUvtri  of  cotton  or  other  wool  from  the  ranling-ma- 
chine  are  attenuated  by  passing  through  consecutiva 

CFiirv  of  rollers,  each  luccewive  pair  rotating  at  ■ 
igher  speed  than  its  preileceKsors. 
The  device  was  first  invented  by  Leon  Paul,  |>i>. 
tented   173S  ;  and  perfected  by  Arkwrighl,  {vient 
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1769.  It  was  culled  a  water-fraine^  from  the  tii-- 
cuiiistance  that  Arkwright'u  iiiachiiiery  wu8  driven 
by  water-jwwer. 

It  was  iiiiintMl  a  throstle  from  the  brisk  singing  or 
humming  sound  made  by  it.     Sch;  Throstle. 

It  u*  u>H!d  in  the  process  of  doubling  slivers  (see 
DoiTHLKi:),  and  is  indis|N'nsable  in  the  bubbin-udfl- 
fiy  jnunhine  and  the  miiic  (which  see). 

The  drainiiig-framr.y  disconnected  with  any  spin- 
ning o(>eration,  is  a  machine  to  elongate  the  hiK)ngy 
slivers  produced  by  the  carding-engine,  to  straighten 
the  tilainents  and  lay  them  |MiralIel. 

The  dniwing-fnune  is  also  useil  to  e(jualize  slivers 
by  con<lenNing  a  number  into  one  (see  DuUBLiNt;), 
and  then  elongating  tin-in  so  as  to  ovenome  s|M*cial 
defe.ts.  Filaments  whiidi  have  become  doul»le<i  over 
the  teeth  of  the  cardin^-machini^  are  also  straightened 
in  the  process  of  doubling  and  dmwing. 

The  drawimj'fraiae  consists  of  three  pairs  of  roll- 

FiR.  17G1. 
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ers,  the  upper  ones  Ix-ing  covered  with  leather  and 
the  lower  ones  Muted  longitudinally.  The  up- 
per ones  have  an  imiM)sed  weight,  and  the  lower 
ones  are  driven  by  power,  and  carry  those  alwve. 
The  n>llers  are  driven  with  varying  degrees  of  vtdoc- 
ity  ;  the  second  A,  say,  at  a  s|M*e<l  double  that  of  the 
first  c,  anti  the  third  or  deliv«»ry  rollers  a  at  a  ajK^ed 
five  tinnts  that  of  the  second  b. 

The  delivery-i-ollers,  called  the  /rewiZ-rollers,  turn 
in  brass  lushtrs  in  fixed  ii-on  be^irings,  but  the  other 
roller- brasses  are  adjustable  in  grooves  towards  and 
from  each  other  arul  the  front  roller,  to  adapt  their 
distances  to  the  length  or  staple  of  the  cotton  oiier- 
2LU'.i\  upon. 

The  oird-endt  or  slivers  n  m,  fn)m  sejiarate 
cans,  are  unit<id  and  pn-ssed  together  Ix'tween  the 
rollers  (dimbHng)^  and  by  the  incnNised  sj^'cd  of  the 
RUCCOHsive  pail's  are  drawn  out  into  a  flat  sliver,  two 
of  which  are  combined,  nasstnl  through  a  funnel  /, 
between  compa<'ting  rollers  K  A",  and  thence  to 
a  can.  A  board  above  the  upi>er  rollers  lias  flannel 
on  its  low«'r  surface,  and  acts  jis  a  wi|)er. 

The  op«*nition  is  as  follows  :  — 

Suppose  six  slivers  from  the  carding-ma<*hinp,  or 
C'lrd-eii'/s,  to  U?  in.sert«"d  and  ])asseil  through  the 
first  inir  of  rollers,  i\u\  second  pair,  traveling  at  dou- 
ble the  nite  of  the  former,  will  elongatt^  every  inch 
of  the  ('omiKJund  sliver  into  two  inchrs,  and  the 
thinl  will  mak(?  it  ten  inclu»s,  s{»  that  tln^  combined 
fcliver  is  formed  into  one  of  t«'n  times  the  length  and 
pro|)ortionate  size  ;  this  ])roi*ess  is  n'|X'ate«l  again  and 
agiiin.  so  that  in  very  tine  yarn  the  tilnMs  are  laid 
parallt'l  to  eiudi  other  many  thous;inds  of  times,  and 
with  course  yarns  as  many  as  a  thousiind  times. 
For  instmce  :  — 

Ten  card-i'uds  formed  into  one  ribbon  of  the  same 
size  and  six  times  the  length  ;  six  of  these  ribl>ons 
fiiniilarly  trf:it»'"l  and  forme<l  into  one  ;  six  of  the 
latter,  by  a  thinl  ojH'ration,  forme<l  into  one  sliver  ; 
and  five  of  th»'se  drawn  into  one, —  will  have  the  ef-  ! 


feet  of  placing  the  fibers  )>ara11el  to  rach  othrr  ln.yj 
times  (({  X  t)  X  0  X  5=1080). 

The  di-awing-frame  tor  loii(;-8tanle«l  wool  is  fur 
drawing  out  an<l  extending  the  blivtrm  «kiik  hare 
already  lieen  o]ienited  upon  by  the  BK»JkKlMi-ri:AiiE 
(which  see).  This  is  a  reiietitive  u{i*'ratiuu,  and  it 
is  usual  to  )>iiss  the  wool  through  tlu-  &mtl'iug-fr-imt 
and  four  times  through  the  draicing-frnwt  N-furv 
rorithj.  These  slivers  are  united  at  each  dramni^ 
and  are  ext«'nd(Hl  to,  say,  four  times  the  length.  The 
result  is  an  actual  extension  an<l  an  oft-rv]i^mied  liy- 
ing  of  the  slivers  alongside  of  each  other,  m>  a»  to 
bl('n<l  them  and  reduce  ine(|ualitiea. 

2.  {i^i/k-uuichinrry.)  A  nuudiine  in  which  thf 
filxTs  of  floss  or  ri'fuse  silk  aie  laid  yiairalh'l.  prv|«r». 
tory  to  Wing  cut  into  lengths  by  the  cu//tN.y-eiiginr, 
to  Ih?  aftcnvanis  worked  like  rot  ton. 

The  onler  of  the  marJiincb  is  as  follows  :  — 

J/acklinfj/. 

Fn.LiN(i-ENcnNK  (which  seeK 

iJnurintj-frfnne  ;  the  filaments  are  held  firmly  by 
one  end,  and  a  comb  travtds  <»ver  the  surface  tu  r«* 
move  impurities  and  short  fibent. 

Cutting  (injim'  retluces  the  lilaments  to  a  &ta|^ 
alKJut  14-  inches  in  length. 

tSt'ufrhcr. 

C/auiser  and  dnjer. 

Ca  rding-  miuh  inc. 

Yviiin  whence  the  staple  is  treated  like  cotton. 
See  Cakdinu-machink  ;    DiiAwisn  ;    Dni'BUNti: 

Ki)VIN(;-MA('INNE  ;     Th HUSTLE  ;      H4lURIN'-ANn-FLT 

Fit  AM  K,  eti'.     See  list  under  Cotton,  etc.,  p.  fttl. 

Dra^^'ing-in.  (  H'wving. )  The  firoceu  of  ir- 
ranging  the  yarn  thn;>ids  in  the  loojw  of  the  rt4|«c- 
tive  Iirddlts. 

Draw'ing-knife.  1.  A  blade  havinf;  a  handle 
at  each  end,  and  use<l  by  coofters,  wagnn-niak*^ 
and  car]ienters.  It  is  usually  o))erate<l  in  ronnettioi 
with  a  shaving-horse,  which  holds  the  htave,  »fNikr, 
shingle,  axe-handle,  or  other  article  which  is  Uinf 
shaved. 

2.  A  tool  used  for  cutting  a  groove  as  a  htartiiijc 
for  a  saw -kerf. 

Dra'w^'ing-ma-chine'.  1.  One  for  elongating 
the  soft  roving  of  filn-r.     See  Dkawink-fkamk. 

2.  One  for  drawing  a  strip  of  uietal  through  1 
gaged  ofM'ning  to  equalize  its  size.     See  Dkawinu- 

IJKNCH. 

3.  A  form  of  spinning-machine  for  ductile  shMt- 
metal. 

Draw'ing-pa'per.  A  variety  of  Urgr  vhiti 
pa|H'r,   niaile  preferably  of  linen  'stock,  and  of  14 


sizes. 


The  sizes  of  drawing-paiter  are,  — 


Cap  .... 

13 

X 

16   inches. 

Demy    . 

15.5 

X 

18.5    " 

Medium    . 

18 

X 

22       " 

Royal    . 

19 

X 

24       " 

Super-roj-al 

19 

X 

27       " 

In)]N*riaI 

21.25  X 

29       " 

Elephant  . 

22.25  X 

27.75  " 

Columbier     . 

23 

X 

38.75  •• 

Atlas 

26 

X 

33 

Theorem 

28 

X 

34 

Double  Elephant 

26 

X 

40       " 

Anti<]uarian  . 

31 

X 

52       " 

KmjKTor    . 

40 

X 

60       " 

Uncle  Sam     . 

48 

X" 

120       •• 

These  are  al)0ut  the  usual  si74%  but  the  acaleiflf 
difft'i-ent  makers  vary  to  some  extent. 

Draw'ing-pen.  A  ]M*n  for  ruling  linm,  conait* 
ing,  in  its  most  usual  form,  of  a  fmir  of  sttfl  Mata 
l)etween  which  the  ink  i*  contained,  thcthickne«flf 
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the  lins  beinft  detenniiied  by  the  ii^uit- 
nwDt  t»  to  d)stanc»  of  the  said  bUdea. 

The  en(b  ol  the  steel  blades  &re  ellip- 
tical, slurp,  and  exactly  even,  A  rul- 
ing-pen.    A  airaiglU-tine  pea. 

a 'a  a  srit/i- drawing  pec. 

i,  a  lioui/e -drawing  pi'n,  for   ruling 

A  dotting-jmii  mates  a  sucoeaaion  of 
dota,  being  fonned  of  a  roulette  rot*t- 
ing  in  a  stock.     See  Dottcno-pen. 

Drair'liig-pftn'oiL  A  black -lead 
pencil  of  luird  nuality,  made  especially 
for  drawing  lines.     See  Lbad-fencil. 
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lack. 

Diaw'liig-pU'ai&  {Wirt-draunni/.)  The  nip- 
pen  wbereby  the  wire  is  grasped  when  pulling 
thiDUKh  the  dniw-pUte. 

Dlmir^iig-polDt.  A  sleel  tool  for  dniwiiig 
(tniffht  lines  on  metallic  platen.  A  scribrr  for 
raetu.  The  draw-poinl  or  dry-point  of  au  engraver 
UikBa  its  mark  directly  upon  the  metal,  and  not  as 
the  etching- point,  which  makes  a  mark  through  a 
ground,  the  line  being  aubseqjiently  eatan  into  the 
metal  by  acid.     See  Etchino. 

Dmring-rol'lar.  The  fluted  roller  of  the 
dimwing-machine,  elongating  the  sliver.  See  Draw- 
uro-raANE. 

Dnnr-kUn.     A  lime-kitn  arranged  to  afford  a 
mntinuouB    supply  of   lime  from  below,  fuel  and 
limeatone  being  fed  in  above  from  time   to  t: 
Also  called  a  ninninj.jWn,  or  continuoiia  kiln. 

Draiv-^lnk.    A  connecting  link  for  railroad  ( 

SeeCAH-COUPLENO. 

DnHr-lOOm.  (H^tamng.)  The  draw -loom 
the  predei^BHor of  the  jacqatTd.  It  is  used  in  fig 
weaving.  The  number  of  the  heddles  being  too  great 
to  be  workeil  by  the  fet^t  of  the  weaver,  the  warp- 
threads  are  paued  through  loops  formeil  in  Htrings, 
Utuged  in  &  vertical  plane,  one  string  to  every 
mrp-thread  ;  and  these  strins'i  are  arrangetl  in  sepa- 

ntagroupE,  which  are  pulled  by  a  draie-boy,  • ■■ 

older  as  may  be  requii'rd  to  produce  the 
The  groups  are  drawn  by  pressure  o     ' 
Teqnired  order  being  determined  by  rifierence  lo  a 
deaign,  painted  on  paper,  which  in  divided  up  into 
■Dall  squares. 

A  mechanieal  draw-boy  has  been  <:ontrived,  to 
diijienae  with  human  asaiatance.  It  consists  of  a 
half-wheel  with  a  rini  grooved  so  ns  to  catch  into 
the  Htrings  requiring  to  be  pulled  down.  The  half- 
wheel  travels  along  a  tflOthtKl  bar,  with  an  Oscillating 
motion  from  right  to  left,  and  draws  down  the  jiar- 
ticuiar  conlx  reijuired  for  the  pattern. 

Drawn--t»iuh.  One  in  which  the  tuft  or  knot 
is  drawn  into  the  hole  in  the  stock  by  a  loop  of 
copper  wire- 

This  generic  description  includes  hair,  scrubbing, 
•hoe,  clothes,  nail,  and  tooth  brushes. 

Dnir -piste.  A  drilled  steel  plate  or  ruby 
through  which  a  wire  or  ribbon  of  metal  is  drawn  to 
radnce  and  equaliie  it. 

a  leprewnti  a  niby  draw-plate  for  gold  or  silrer 


handles,  tli 


b  a  draw-pkte  for  eveoliig 
the  pendulum  springs  for 
chronometers. 

for  tube  drawing. 

d  are  sections  of  »-ire  ol      M     '  3I0         * 
various  siiapea  drawn  through  "^         ^ 

I  represents  forms  of  pinion  , 

/shows  fancy  formaof  wire       ' 
used  with  others  as  pins  in  the  surface  of  a  wooden 
block  used  in  calico-printing. 

The  essential  feature  of  wire-drawing  ii  the  draio- 
plalc.  This  was  probably  known  at  NurembeiK 
early  in  the  fourteenth  century,  and  how  much 
before  iii  not  apparent.  The  "  Histoiy  of  Augs- 
burg," 1351,  and  that'  of  Nuremberg,  13«0,  menlMn 
the  "wire-drawer"  (DrahlxuJier).  The  draw -pUtO 
was  imparted  into  Fmnce  by  Archnl,  and  into  Eng- 
land by  Schultz  (IS65).  The  drawplate  is  probab^ 
an  Oriental  invention. 

The  draw-plate  is  made  of  a  cylindrical  piece  of 
cast-steel,  one  side  being  Hatted  off.  Several  holes 
of  graduated  sizes  are  punched  through  the  plate 
from  the  flat  side,  and  the  holes  are  somewhat  coni- 
cal in  form.  The  wire  is  cleaned  of  its  oxide  in  a 
tumbling-boi,  and  is  then  annealed.  It  is  thm 
drawn  through  as  many  of  the  holes  in  succeasion 
Bs  may  be  necessai^  to  bring  it  to  the  required  stn. 
The  wire  is  occasionally  annealed  to  remaTO  the 
hardness  incident  to  compression  in  the  plate,  and 
the  wire  pickled  to  remove  scale. 

The  sharpened  end  being  passed  through  a  hole 
in  the  plale.  the  wire  is  drawn  through  mifficientlj 
to  attach  it  to  the  wheel.  This,  being  rerolved, 
draws  the  wire  through  the  plate  and  reels  it  up  M 
drawn.  The  coil  from  which  it  is  drawn  is  dampened 
with  starch-water  or  bner-grounds  as  a  lubricator. 
The  Hindoo  Sonira,  who  are  noted  for  their  dej. 
terity  in  drawing  gold-wire,  use  castor-oil  as  a  lubri- 
cator.    Wax  and  tallow  ate  commonly  emjiloyed. 

Strijis  and  angle-iron  of  metal  are  mndft  by  passing 
through  draw-]iiates  of  the  ivquired  ahaw,  Tha 
pinion-wire  for  watches  is  thus  made,  and  also  strip* 
and  rods  of  various  forms,  which  are  cut  in  section* 
and  driven  like  pins  into  the  bubs  of  calico-rollet^ 
forming  the  dots,  leaves,  etc.,  of  patterns. 
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Tub's  for  teli'MMjifs  an;  drawn  upon  a  mandrel. 

Gun-banvb,  boiler  and  uundeiiiKr  tubes,  lead- 
pi|>«,  iJi]n  for  muHic-type,  window-lead,  etv.,  are 
•Im)  drann,  or  may  be. 

Frrnuh  draw-plaut  are  dcwribed  u  being  mxle 
by  tbf  following  iipoceM  ;  — 

A  yitcK  of  w'Miif^it-iron  is  preparn]  1  inch  thii:k, 
2  bruad,  anil  Vi  long.  This  is  furrowed  on  una  side 
by  tliP  {lei'ii  uf  a  haniiner,  i»  aa  to  reoeive  a  layer  of 
psrtinlly  Uecarburvltnl  caat-iroii,  lalleil  pclin.   Thia 


n  purlially  " 

to  nature,"  aesuiiiing  the  condition  of  aterl,  and  is 
eventually  tiieltird  on  to  the  wrought-iron  plate 
and  welde.1  thi-(vto. 

The  hole's  are  made  by  a  punrh  while  the  iron  is 
hot,  and  are  veiy  numerous  lu  n  aiiiglu  plata.  TLie 
holes  are  tapered,  the  bane  of  the  uine  being  on  the 
Mite  of  the  wrou((ht-iron. 

Hrockeiion'«  KngUah  patent,  1819,  specifies  tlie 
nse  of  ilinniomls.  rubies,  bajpphirea,  and  othiit  hard 
gents,   drilled  lor  draw-eyes  and  mounted  in  iron 

Draw-point  {Engrat-iiig.)  The  etching-nee- 
dle usnl  on  the  here jilute.     Dry-fkiaU. 

Draw-apiliic,  The  Kpring  of  a  drawKead.  A 
spring  coiipliog-ileTice  fur  milmui  cars. 

Draw-tube.    The  ad- 

FIC.  I'U.  jUBUUetubeorncurnpound 

nui;ro«;oj>e,  having  the  eye- 
piece at  Its  outer  end,  and 
the  erectiiifc-glasa  (if  any) 

Dny.    A  low  cart  of  an 

ancient  tyjie.  The  shafU 
are  jinilongi-d  to  form  the 
rails,  and  tlie  load  is  rolled 
uiwuthi^rearoftheinrlined 
bcl. 

Dr«ad'iMtiglit     (Fab- 
ric)    a.   .\  lieiivy,  woolen, 

felte.1  .'loth,  us<'<l  us  a  lin- 
ing for  hatchways,  cu-.,  on 
board  ship. 

b,   A    heavy    gooda    for 

Dr«dg«.     A  smaper  or 

dmic-uet  lur  gatheriiif;  mud, 

sand,  or  oysters,  aa  the  ease 

ML'i'  r   "lay  he,  frvnn  the  bottom. 

i  T  ri  .*  Mud  is drediretl  to  iniiiruve 

±=i).  the  chiinnelTsand  for  mak- 

~~    init    miirtar,   oysters  .from 

HjIIT  their  IhxIs,  for  foul. 

;3  Qf      A    Imcket  or   scoop    for 

scntping  mud,  sand,  or  Bilt 

TJ  from  the  UnI  of  a  stream. 

3_CI1  [loud,  or  other  boiiy  of  *%• 

ZJ  ■'-..''  i  ter.      Such  are  usually  on 

-.--—:  cndlr'Hsrhniiis.  See  Dkkdo- 


K»  DKEOQE-BOAT. 

descends  in  a  vertical  water-«bafl  is  which  Ihinht 
rises  as  high  aa  its  nattlial  lerd  on  the  oitBdcrf 
the  caissou.     The  new  ihowa  a  portioB  of  Ihi  Mtk- 


roof  ot  the  working- 
chamber  and    sup- 
port the  masonry  of 
thrpier.  Thedredgs 
ialittedwithitsload    ' 
by  the  tackle  above,  I 
an<l,beingBus|ieiided  £ 
above    the    car,  the  £ 
contents  aredumpeal  ^ 
into  tlie   latter   by 
shifting  the  ]iointaor  riirii  Tl  i^s 

Kuspviisioii    of     the 

latter  to  the  chains  which  an  connected  t«  ita  M 
iromers ;  this  otusea  the  tcoop  to  gajr  open  ii 
spill  its  contents.  The  car  ia  then  run  down  an  i 
dine,  and  dunijw  its  load  into  a  Ughtcr  i 


by  a  (tail-boat,  and  by  hand  or  tackle  ia  lifted  bta 
lever  swung  from  a  davit,  and  is  eai«d  over  tbr  Mis 
by  a  roller  mounted  on  the  gunwale,  bi  alMwa  il 
Vifi*.  1766,  1757.    See  Nbt  J  Tbawl. 

Dredga-boati  A  form  of  drrdoiiig-iiiacbiM  l> 
which  tile  >>oat  becomes  ita  own  grnbhrr,  the  deftk 
st  which  the  mud-fan  shall  operate  tieing  regakMl 
by  introduction  of  water  into  compartmeBta  of  lli 
veesel.  The  dredger  may  operate  by  nloviay  ft 
channel  through  a  sand  or  mud  lar,  the  lattrr  p*- 
Kutiiably,  as  it  has  been  constructed  to  keeji  4^a 
the  mouths  of  the  Misaiisippi,  allow  ing  the  eaintf 
til  carry  off  the  looeened  matter.  A  sruop  ia,  how. 
ever,  to  be  rigged  fonrard  to  plow  into  the  mat, 
■  lien  the  dmlger  will  back  off  with  ita  load,  eanj 
it  out  to  sea,  anil  dump  it.  The  length  of  the  ra» 
sel  is  ih*  feet  8  inches  ;  depth  of  haU,  30  feet,  iM 
al»ut  23  feet  beam.  She  has  •  sctw  at  the  ilbr 
end  withShluden,  IS  feet  diameter  and  14  feet  pitd, 
for  pro|>elling  exclusirely  -,  and  one  at  the  forwni 
-"il  with  six  blades,  U  feet  diameter,  and  wdcUig 


'lam-Hheir'dtedge 

mnoving  the  ei- 

materinl  from  thr>    33,9011  ]iounils.     TJiis  screw  perfe 

worhinK-cliamber     of   the    '        "'       '""    '  '"" "^   '"" 

East  Bivcf.  New  York, 
bridge  caisson,  ronsista  of 
a  pair  of  »i'iio]>«  which  are 
hinged  to  an  nxiH  and  close 
tlpon  the  Inail.  whether  a 
'  mud  or  gravel,  or 

Drr.tx'        The    dredge    ascends    and 


driven  hy  a  similar  single  oedtlatli^  algiM.  lb 
nteam  ia  generated  ia  IIts  tabnlar  boilcn  aHMMK 
Itesides  the  six-bladed  scrsw  for  dinlm  tboaH 
also  a  laigB  scoop  or  drag,  in  the  Sjm  at  a  kaV- 
cylinder,  13  feet  deep,  SO  ftet  hm^  and  wilt  tHf 


y  fifteen  tons  oT  n 


r  nnd  &t  a  load.     This  I  other  end 


',  and  ii  muuged  bjr  a  pair  of  hoisting- 
ineaforwaid. 

lie  ))aiml  mode  of  norking  ii  this :  The 
t  is  Rnl  dnvuii,  lUlht,  oa  far  into  the  muil' 
k  OS  poaaible,      Tlien  the   luoop.   which 
gs  suspended  from  the  davits, 
'■a  great  weight       " 
.   Then  Uw  big 
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vhirling  to  pull  the  boat  off. 
ler  loosens  up  the  mud  and 
the  impelling  [lower,  which, 
when  both  are  working,  is  tremen- 

dona,  drugging  the  great  scoop,  with 
''    freight  of  fifteen  tons  of  mud,  oat 


The  dredge-hoat  ii  registered  at 
1,000  tana  capaeity,  yet  she  has  poir> 
er  Biiflicient  for  a  vessel  of  4,000  loni^ 
□r  four  vessels  of  her  own  size.  Aa 
the  mud  is  worked  awny,  the  sinking 
toikks  ore  gradually  tiUed,  the  boat 


r,  and  the  digging-appani' 
waAa  ID  deeper  mud. 

tnSlftar.  I.  (H-jdratUU  Ea^iKeriiig.)  A  bal- 
■U^ter.  A  barge  or'  scow  which  scrapes  silt 
1  the  bottom  of  a  stream.     See  Di 


ircdgMng-^na-ohliia'.    (Hydraiu 

)  A  machine  for  raising  ailt,  mud,  sand,  and 
■el  from  the  bed  of  a  stream  or  other  water,  to 
len  the  channel  or  to  obtain  the  material  for  boJ- 
or  for  filling  low  grounds. 

he  dredgin^-niftchine  with  a  boi  shovel  on  the 
of  an  oscillating  arm  is  supposed  to  liave  origi- 
id  in  Teiiiue.  It  had  a  beam  SO  feet  in  length, 
ing  DD  a  pivot'pust  erected  in  ii  barge  whoao 
:th  was  50  feet  and  breiullh  22.  The  beam  was 
Md  with  iron,  and  worked  by  a  perpendicular 
ir  of  beech  30  feet  lon^ and  Ii  indies  in  diameter, 
eialiig  in  a  nut  in  the  beam,  atiil  movoil  by  bars 
iu  manner  of  a  capstan.  A  large  iron  sjiooti, 
ling  2^  cubic  yards  aiL<l  provided  with  a  lirl,  was 
1  to  the  outer  end  of  the  beoin.  To  this  spoon 
Itain  rotation  was  given  by  means  of  ropes  and 


pn   ey    h  pe    ng  by  on     no  on  and 

the  spoon  tilling  with  mud  by  a  second 
,  motion.  Rfltation  of  the  screw  then  de- 
I  pressed  the  inner  end  of  the  beam,  raising 
I  the  outer  end.  It  took  fifteen  minntes  lo 
t  raise  a  single  scoapfid.     Eight  men  in  a 

day  WDold  misc  60  cubic  yards. 
imon  and  cheap  form  of  ihis  machine,  by 
ind  ia  procured  from  tlie  bottom  of  rivers, 


long  handle,  i 


eonsista  of  a  huge  shovel  on  i 

pended  by  a  rope  either  from  a  crane  or  a  sweep- 
pole.  '  The  shovel,  bring  lowered,  is  thrust  into  the 
sand  by  one  man,  when  the  assistant  proceeds  to 
raise  it  and  swing  it  jound  over  the  boat,  where  the 
contents  are  dumped. 

This  is  soinething  siinilsr  to  the  bag  atul  tpoon 
(Fig.  fil7),  whieh  consist'' of  an  iron  ring  with  a  steel 
tip,  andalngof  strong  leather  laced  through  holes  in 
the  ring.  The  means  lor  working  it  is  a  long  handle, 
a  suspending  rope,  and  a  crane  or  sweep-pole  from  a 
post  in  a  barge,  as  in  the  Isht  example. 

About  1680,  Meyer,  a  Dutch  engineer,  had  a 
dredging-machiiie  on  the  principle  of  the  French 
cbapelet ;  a  long  trough  being  lowered  to  the  mud, 
and  tmversed  by  an  endless  chain  provided  with 
boards  at  intervals.  The  hoards  scraped  up  the 
mud  and  carried  it  np  in  the  trough,  from  whose 
upper  end  it  was  discharged  into  lighters.  A  horse- 
wheel  waa  empioved. 

In  the  rei){n  of  Charles  I.,  Balme  made  a  vertical 
wheel  with  sin  buckets,  which  worked  between  boats 
and  raised  mud.  It  was  employed  in  the  fens  of 
Lincolnshire. 

About  1708,  Savpry  patentfd  s  steam  dredging- 
niBchine  for  raising  ballast  from  the  Thames. 

in  1796,  Watt  made  a  steaoj  dredgerfor  deepening 
Sunderland  Harbor. 

The  dredging-machine  described  by  the  Marquis 
of  Worcester  was  "a  water-screw,  but  the  bottom 
~ !  of  iron  ]i1ate,  spade-wise,  which  at  the  side  of 
lat  emptieth  the  mud  of   a   pond   or  raiseth 

The  dredging-machine  described  in  the  Thfalrwa 
atnimeitioTum  tt  MitdtiBamia.  157S,  waaratheran 
Rvutor  than  a  dredger.     The  buckets  were  attached 
eiKlless  chains,  which   juBsed  over  two  dmma, 
driven  hv  winch-power.    IjilwriTS  filUil  the  buckets. 
The  chapelct,  used  by  Perronet  and  other  French 
engineers  in  the  last  century  for  deejicning  channel* 
and  removing  the  mud  from  the  interior  of  coffer- 
dams in  prei>aring  routidatioiis  for  bridges,  wascom- 
[losed  of  three  rollen,  two  of  which  touched  the 
ground,  and  the  other  was  placed  upon  an  elevated 
timber  sculTold,  where  (he  mud  and  silt  were  de- 

!>osite<l.  Itonnd  thcNi-  rollers  worked  an  endless  chain 
ormed  of  large  links,  to  whieh  were  attached  four  or 
more  aheet-iron  scoops  or  scuttles,  placed  at  regular 
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bealu  which  dug  into  the  mad  or  farth  Iwlow.  The 
chain  wai  hmvinI  by  cylinilen  whow  |>nijiM;tin){ 
S[Hkf«  vnteml  the  links  of  the  chain  ;  the  cytinijur 
mu  mtalrat  b;  ■  wini^b.  Ah  the  bucknts  bFcatne  in- 
clined after  turnin);  over  the  upper  niller,  tlidr  con- 


iQUa  BBLhMV 


tenta  wrra  diachargxl  into  a  bough  wMeh  m 
away  the  mud. 

llie  iit«un  dndf;iDg-in*rUL..  _ 
in  uie  in  harbore  liable  to  hcMiar  iQUil  B 
HUi^cissicii)  of  buckets  nn  an  oxUaa  e~ 
tmvenmi  on  a  frame  whoan  Imnr  ■ad 
HfljuHlable  M>  as  to  rruuliM  thi>  drlitb  at  akMl  ■ 
works,  like  the  Freiitih  ch>|i*lel. 

It  wag  lirst  BUL'wwfOUjr  wnl  i  _..^___ 
HugvB  in  ltl04,  Kho  suocwded.  aArr  rejioud  Br 
--  mnkinga  amfhine,  coxtinit  4*0,000,  ahickn 


ot  ^ring,  Ktrwlled  bjr  a  tt-<* 
A  loi>g  aliaft  Biiiidihi[iii  conveya  thp  motioa  fra 
gearing  about  thecneine  to  Ibe  nfiperilniK,  w    . 
which  thr  endUia  chain  warki.     The  bndutt  *—m 
chtfgc  at  the  stem  of  th«  vcaid,  draftfU^  tha  maA 
into  a  lighter.     The  Inwrr  end  of  llw  artnilM  ftii 
is  a4ju^»'  ■><  to  di-|<lh  by  laaaii*  of  •  «   _ 
I'buin,  which  is  wouiid    u|iMt  a  drvn  MaM   If 
cluI^^h -connection    with    llw    '  "  '  ^  ~ 

in. 

iUiK 
tioD  a  i   a  trontver»  leption  ~i,  un  a  bmpr  a 
atfrirding  a  view  nf  thr  gnuintt  ;  (  \iui  oC  Uu 
r,  and  an  elsTalion  of  ihv  harfetl  4.    Kach  af  - 
Lrriex  s  buckrt,  whirh  is  of  ahevt-inid 
ik.     The  buckvt  ami  li&k  are  tbown  utt  a  i 
nlargnl  acal». 
ins  bnt  working-anitU  for  tbt  fraiii#  b 
The    dredgiug-tiJ     '  ' 


South  Boston  flats  hu  a  scow  S'l  feet  lung,  40  wIiIf, 
and  a  dred^-Bborel  and  i:hain  of  elevaling-buckets 
c)D  each  aide.  They  an  advanced  hy  chains  running 
to  ancboreil  scows,  the  shovel  beneath  each  elerator 
Tailing  the  mud  and  silt,  and  the  buckets  elevating 
the  H'ooped-up  nia;«,  which  u  dvpuited  i 
attached  to  the  tltwiger. 

Dnncjui'ii  drwlKer,  uaed  on  the  Clyde  in  Seothnd. 
Iiuan  iron  hull  161  feet  lone,  S9  feet  lieam.  10  feet 
9  inches  depth  ;  haa  water-tight  compartmenla,  en- 

Eine-room,  and  qiiartera  for  the  crew.  It  has  one 
iickel-chRin,  thirly-nine  hucki-ls  hsving  a  cu]lw^ity 
of  13  cubic  feet  each  ;  driven  by  gearing  from  a  ma- 
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■tnnta.  Id  the  other  view  the  chute  rests  on  a  car- 
^Mffi  tntveling  a  treck  on  the  caual-banlc.  Id  each 
OHB  tbe  buckets  are  loaded  by  the  dredging-spooDB, 
tiKTel  along  the  chute,  capaize  at  the  end,  and  return 
for  another  load.  Tlie  spoil  not  dc)>asited  on  the 
bank*  ii  dumped  into  lighten,  and  carried  out  and 
duKOiged  into  the  deep  waters  of  the  Mediterranenn, 
Another  form  of  di-edger,  used  at  Chatham  Dock- 
jud,  EnglaDd,  is  of  tlie  rotsry-pump  class,  having 


ng.  1762. 


•  rerolving  disk  A  with  an  excavating  screw  B, 
an  ap-cast  shaft  E,  and  a  spout  F  which  discharges 
the  material  into  a  hfihler  alongside.  The  up-cast 
■halt  in  telescopic,  and  is  stsyed  by  guys  D.  The 
npwanlly  projecting  iwl  O  is  the  Bhnft  of  the  re- 
Tolring  wheel,  and  is  extensible  coincidently  with 
the  telescopic  tube.  H  is  the  steam. engine  con- 
necting by  band-wheel  and  belt  with  the  shaft  Q  of 
the  screw  which  excavates  the  mud  C.  JT  is  a 
a  of  tbe  frame  which  renta  on  twin 


boata//. 

Another  mode  of  raiung  xnnd,  silt,  and  mud  ia  by 
in  eihaoated  receirer  in  the  barge,  connected  by 
in  adjuatabU  [ape  and  flexible  connections  with  a 


ty  DRIFT. 

proposed.  It  dilTers  in  no  substantial  respect  from 
the  waler-ejeotor.     See  Rjkctor. 

Drenoh1iiB-ap-pa-iB'tu>.  A  jaw-opener  and 
head-lifter  by  whiiQi  drtnohea  may  be  adminiatered 
to  animals  without  their  being  able  to  bite  the  bottla 
or  horn,  or  the  arm  of  tlie  operator. 

Drencb'lng-lioriL  A  cow's  hom,  clo«d  at  tho 
butt.eiid  and  perforated  at  the  point-end  (like  a 
powder-flask),  to  administer  drenches  of  medicine  to 

Dreas.  Applied  to  the  system  of  furrows  on  the 
facv  of  a  mill. alone.     See  Mill-stone  Dress. 

Drea'Ber-oop'p«r.  A  vessel  in  which  warps  or 
tlireaiis  are  jpoBsed  tlirough  boiling  water, 

I>rea»~guarcL  A  wing  on  the  side  of  a  carriage 
entrance,  to  prevent  the  brushiogof  the  drcbasgainat 

Dreaa'liig.    Siring  of  fabric,  yam,  or  thread. 
TtitstU-ng,  or  raising  tlie  nap  on  woolen  cloth. 
Prei»iration  of  mineral  ores  for  the  furnace. 
Preparation  of  the  surface  of  a  mill-stone. 
Smoothing  the  surface  of  plank  or  of  stone. 
Glossing  of  crape.warp. 

Arraiiging  symntetricsUy  the  form  in  the  chase. 
Tlie  complete  planishing  of  sheet-metal  wore  into 
syminetrii'ji!  form,  on  a  stake  or  anvil. 
Dreaa'lng-betioll.    A  bricklayer's  bench  having 


,  ilati 
whiLh  the  nun  dned 
brick  IB  rubbnt  pol 
isheil  and  beaten 
with  a  paddle  to 
make  it  <>}mznetncal 
DxeailriB-iiia- 

oblne  IFnr  yarn  ) 
.4  niothme  in>rnted 
by  Johnson,  Kngland, 
in  1800.  The  hard- 
twisted  yarn  is  sized, 
scraped,  brushed,  and 
dried  by  heat  aud 


F1C.1TS4 


blast    of    I 
object  is  t" 


The 


Dresa'lngs.  The  moldings  and  aculptored  deco- 
itions  used  on  a  wall  or  ceiling. 

Drift.  1.  {Mathinary.)  A  round  piece  of  steel, 
laiie  slightly  tapering,  and  used  for  enlarrang  a  hole 
[1  a  metallic  [datB  by  being  driven  through  it. 

The  drift  may  have  a  cutting  edge  merely  upon  its 


and  discharge  it  into  the  receiver 
for  removal  and  subsequent  dis- 
charge at  the  lower  valve. 
a  jet  or  gector  has  also  been  used,  or 


2.  {Mining.)  a.  A  pssasge  in  a  mine,  horizontal  or 
nearly  so.  forming  a  road  for  the  eztiaction  of  ore, 
or  a  drain  for  carrying  olT  the  water.  The  name  ia 
derived  from  its  being  linvcnin.  Driviiuiu  h 
tal  work  ;  nnking  and  rinng  refer  ti   ^ 


railL-rj. 


DKIFT-ANCHOR. 

of  work  either  in  iilu(ts  or  in  following  the 
a  vi-iii.     Si*  Ai>(t  ;  Oallkhy. 

b.  The  coiinie  or  direction  of  « tunnel 

3.  {AnhUMtun.)     The  piuh,  dioot, 

tul  llirost   of   an   areh   or   vault   ii|ion   the 

1.  (.Ski^aitding.)     a.   DrilU  iu  the   iheer  <) 
are   wbura  tho  rails  nrv  out  utf  and  etidrd  wit 
•cnill.     PiiMwa  fitt&l  to  fono  the  drift*  are  called. 
drift- piwMH. 

b.  The  dilTLTKQVs  in  trua  lutWRRU  a  trmnail  and  its 
hole,  or  a  hno|>  and  thu  H|iar  on  whic^h  it  is  dKvun . 

c.  The  ]ian  of  tlie  upiH-r  atmku  betweeu  the  ci»i'h 
(lid  the  iiuarler-deulc.     hrifl-raiK 

G.  (Gmmrnj.)  A  priming- iron  to  clean  thr  vi^nt 
of  a  piece  of  onluani»  fniin  burning  pnrticli^s  after 
each  di:ti-]iiirft«. 

fl.  A  Jitiijk  used  in  charging  rockct-caaea. 

7.  {X.iiUuil.)  The  diruclion  of  a  current.  TIib 
leeway  of*  ship. 

Drift-ku'otior.  (.Vniidot/,)  A  triangular  framn 
ot  uiiod,  or  otliiT  aiinilnr  contrivunitr,  liaving  just 
autli:i>'iit  Imoyaiii'y  to  lliiit,  to  which  a  line  llmt 
leiuls  from  th«  1k>ws  of  thu  ship  is  attach«l.  It 
kee|is  Ihe  vi'mwI's  hi-iid  to  wind  when  disinasti'd,  or 
whi'u  it  is  iuiin-i^ilile   tu  carry  aail.     See   Dnac- 

DrUt>-bolt     A  ro<l  usf  <1  to  drive  out  a  bolt. 

Drlft-neL  AliAhing-nuCiitiout  ISO  fei'C  toiisanil 
20  fivt  d<'<'|> ;  corki^l  ut  tliu  uiipor  edge.  Sevtrul  nf 
tlltis.'  iniy  be  coiin«;led  li-ngtliwise  and  attai^hed  tj 
a  drifl-rii|ie.  Mi^hi'i  'i\  inchea  and  upward,  accord- 
ing U  thu  .-lizp  of  Hth. 

Oilft-^eo&  {Shi^'iiUUti.)  One  of  the  up- 
right or  curvnl  iHi-ifs  of  timber  that  connect  iln^ 
plani-fhfr  with  the  gHi>v.i&. 

Ortft-pln.  A  hand  twil  of  metal  driven  into  n 
bole  lo  aliapc  it ;  us  tint  drifi  which  inaken  l)i.^ 
uaaru  M-'k<'t  in  the  watch-key.  Holes  in  cantln;;'! 
wliich  am  made  \tf  cartu  m^y  be  true>t  and  triinim^d 
in  this  way  lietter,  somrlinies,  than  by  drill  or  lilt'. 
The  tool  is  of  st<w1,  tilia|icd  to  aiiit  the  work,  iiiid 
grO'lnd  mguare  on  the  face.     Sn:  DKirr. 

DrIft-aalL  Om^  dnix^ng  overboard  to  diminish 
leeir«y.     A  Dhaii  or  DKAit-AMi;Fic>K  (which  bccI. 

Drift'WM.  (.tf/a/ij.)  A  [lissage  cut  uuder  tlio 
earth  rruni  sIiaFt  to  shift. 

DrIU.  1.  A  inetiilliu  tool  for  boring  a  hole  m 
metal  or  hard  niuterinl  such  us  atone. 

ItH  form  varies  with  the  material  in  whi'>^h  it 
wnrkfu  Thi-  aittion  in  metal  is  usually  rotative,  aiid 
tlie  tool  lias  two  or  more  cutting  odgvs. 

In  stoni'  drills  the  action  is  nitative  or  reoipromt- 
ing ;  in  the  InCtrr  case  the  tool  is  alternately  lifted 
atiit  ilnipntd.     Si'e  Km^K.ni'.iLL. 

Tu  drill  a  hole  tlic  .lapaneav  liave  a  abort  anl  in- 
serted in  a  round  |>i«!e  of  stick  eight  or  nine  incbi's 
long.  They  take  th«  wood  between  their  toes,  squat 
on  the  gronad,  and  make  the  hola  by  rubbiug  the 
handle  of  the  awl  lietween  their  liands. 

Tlie  bone  nee<lles  of  Ihc  ancient  tmmdi  buiWcra  of 
Kurope  were  ilrillol  with  btotie  drills ;  the  eye«  are 
sni:dl,  round,  and  regular.  The  New- Ileal  an  dura,  in 
the  time  of  Captain  i;<H)k,  were  able  lo  drill  hol.-a 
thr<iu<,'lt  glass  with  lone  tools. 

Of  form  of  drills:  — 

a  aflonls  two  viewn  of  the  ordinary  double- riittiTij; 
drill  usiil  with  a  Iaw  )  tb<-  two  n\gt:i,  forming  llii' 
point  m<-(-t  at  an  angle  ot  Tnim  80'  tu  IOU°. 

b  isadrillfi)rca.st-ironwithtKofircnlflrcliafiir.Ts     llrill-l«w. 

e  ia  a  flat-ended  drill  for  llattening  the  boltcm.H  'il    Drill-vhuek. 
holes.  I  II  rill -ex  tractor. 

if  is  a  duplex  evfiaiiding  drill   for  inlaying  i-.^-  i  Drill-grinding 
cntcheoni  on  fcnife-hiindli-s,  etu-  |  Drill-g«)^, 


«  il  a  drill  formed  of  a  cylindrical  *it«  AM  g(  k 
the  diametric  line  and  bavii^iwo  [aactaoathcHi 

/  in  a  square  coantcniok  drill,  WriBg  •  pM» 
pin  in  the  cmter. 
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ff  ia  a  drill  for  cutting  in  one  direction. 

A,  a  drill  for  horn  and  other  ubjec-ta  liaU*  t«  ^ 

i  ia  the  usual  form  of  iron  drill. 

j  is  the  cone  countersink. 

t  is  the  half-round  <ir  cylinder  lathe-bit- 

/  is  the  tostt-bit  for  the  lathe. 

m  is  the  lUt-hit  for  the  lathe. 

n  ia  the  twist-drilL 

See  under  the  following  lin  :  — 


Air-drill. 

A  n'hi  meilean  -drill. 

Ih>iich-drill. 

Rone-drill. 

Itoring-driU. 

Bow -drill. 

I  trace-drill. 

Itrvast-drill. 

Burr-drill. 

Cat-rake. 

Cenb!r-drill. 

Centrifugal-drilL 

Cherry-drill. 

Chum-drill. 

Comer-drill. 

Colter-drill. 

Cramp-drill. 

Dental-drill. 

Diamond -drill. 

I>iireretitial-fecd  drilliog- 

Double-driil- 
Drill. 

nrill-Wrrow. 
hrilM. 


Drill -lianaw. 
Drill-bolder. 
DrilUog-jig. 
DrilliDg-otiachnnt  M 

lathe. 
Drilling-inaclun*. 
Drill-jar. 
Drill-piD. 
Drill-Ho«. 
DriD-ueaa. 
Drill-rod. 
Drill-rod  giaK 
Drill-spindlt. 
Drill -Block. 
Drill-tonga. 
Bxpandiuf-diilL 
Ply-drill. 
Grab-drilL 
GniB-drilL 
Hand-bran. 
Hand-drilL 
Palletta. 
Penian-driU. 

Pin-driiL 

PneniMtie-dillL 

Batebet-dtitL 

Bock-drill. 

Socket-drilL 

Tappng-AilL 


DRILL-CLAMP.  "i 

Tire-dnIL  Vertiail -drill. 

TnvETM-drUl.  WpU-drill. 

Twirt-drill.  Wimble-drill. 

i.  A  mschine  for  aowing  grain  in  rom.    8«e 
Gkaih-ubill. 

S.  (Fabrie.)    A  heavy,  cotton  twilled  goods,  luied 
Mpecially  Tor  lining.     Drilling. 
DrUl-Clamp.   A  taateaina  device  a  for  attaching 
•  dnll-holiier  or  atock  bto  a 
work'hench. 

Dilll-bar'ro^.  A  eeed- 
ing  ■  niarhine,  driven  by 
mnnual  power  in  the  man- 
ner of  a  wheelbarrow.  A 
hand-driven  (train-drill. 

Drlll-bow.      The    bow 

whereby  the  drill  is  reciji- 

'.   rocally  rotated.      See  Bow- 

Diill-ohnok.    A  chack 

[n  a  laCliP  or  drilling -ma- 
chine for  holding  the  shank 
Orill-Clamp.  of  the  drill.    See  CHUCK. 

XMU-ex-traofor.       A 

ool  DT  iuiplement  for  extracting  from  deep  borings 

a  broken  or  a  detached  drill  which  in. 

111.1768.      terferes    with    farther    boring.      See 

-'^  ABTKBIAN  -  WKLL  i        WELL-BORINOi 

'^"^  Grab. 

""'  Dilll-gaige.  A  tool  for  determining 
the  angle  of  the  basil  or  edge  of  a 
drill.  In  the  example,  the  angular 
piece  C  slides  by  means  of  the  thumb- 
screw £  uptm  the  |iart  B,  and  the 
angle  subtended  by  the  two  parts  is 
the  [iroper  angle  for  the  drill-point. 
The  set-screw  allows  its  adjustment  to 
any  siicd  drill. 

DriU-eriDd'liiK  Ua-cUne'.    An 
emery-wheel  »  utid  a  clamp  consisting 
of  a  stationary  part  b  and  a  movable 
part  c  by  wbich  the  drill  d  is  held  near 
the  point,  while   the  shank   is  sup- 
ported   by    the    rod    and    extensible 
sorkt'tjr.     The  niiicihine  is  arranged  to 
grind  twist  and  fly  drills,  making  cut- 
ang  edges  of  uiiiFurm  angle  and  length, 
thus   insuring  equality  of  cut   upon 
IMU-Snff      both  sides.      Twist-drills  np  to  1  inch 
in  diameter  are  held  in  the  jaws  of  the 
•lunp ;  split  thimbles  hold  drills  over  1  inch   iu 
diametfr.      Fast    and 
Wft.  1769  loose  [mlleys  on   ma- 

>",  'i  iiK'h  diiunetCT, 
rich    face,     which 
10  revo- 
pfv  minute. 
Drlll-hBj'row.   A 
rrow  w  hose  teeth  are 
adapted  to  traverse  in 


the  balks  between  the 
rows  of  pluiitB  in  drills. 

XMll-Jiolct'er.  A 
■tack  for  holding  a 
drill.    See  Chuck- 

DrillliiB-ile.  A 
portahU  d  rill  ill  g-mn- 
thine  which   may   be 


■f  Dria-Grindiot  IbtUiu. 
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dogged  to  the  work,  or  so  handled  as  to  be  readily 
presented  to  it  and  )vorked  by  hand. 

DiUllng-latJie.  A  drilling-machine  on  horixontal 
wayH  or  shears,  and  thus  resembling  a  lathe.     See 

DtUl'lng  -  ma-ohliie'.  A  machine  carrjinR  a 
rotating  tool  and  a  means  for  chucking  the  object 
to  be  bored.  These  mauhinea  dilTer  greatly  in  mz» 
and  appearance,  in  the  mode  of  iiresenting  the  tool, 
presenting  and  chucking  the  work. 

The  lacf^r  machines  are  frequently  known  as  bor- 
inj-mocAiTKs  (which  aee). 

Fig,  1770  has  a  vertical  drill-stock  i  and  vertical 
adj'iLstment  rf  *  c  to  the  bed-plate.  The  driving 
poriionsA  ij  k  I  and  feeding  dcvicesmnare  evident. 

Fig.  1771  is  a  radial  dnlling-niacbine  in  which 
the  tool,  in  addition  to  the  horizontal  and  vertieal 

Jig.  1-70, 


adjustment  of  the  overhung-bcam  b,  has  a  circDlar 

adjustment  of  the  drill-stod:  o  p  in  a  vertical  plane, 
so  as  to  pri'sent  the  tool  obliijuely  to  the  work.  Tha 
whole  machine  swings  around  a  stationary  post  iu  the 
centerof  the  hollow  column  n.  and  the  o verb uug-beani 
is  vertically  adjuslable  on  the  latter  by  means  of  • 
screw  e,  actuated  by  power,  brought  into  action  by 
the  lever  d  seen  at  the  top  of  tbe  column.  As  it  is 
desirable  that  no  belts  should  intervene  to  mar  the 
complete  revolving  sweep  of  the  machine,  the  driv- 
ing IS  applied  through  the  center  ciirect  by  shaft  «^ 
pulley  /,  and  gears  g  h,  and  transmitted  to  the  up- 
right shaft,  whence  the  horizontal  shaft  carries  it  to 
the  snindle  by  miinna  of  two  |iairs  of  miter-geara,  one 
of  which  is  shown  at  j.     This  arrangement   also 
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pinviilebfarthu  conii<1«t«  swivi^l- 

mg  Pa|i«city  ot  tlie  d  rill -api  mile, 

K)  tlut  it  cau  be  tued  horiioa- 

Ully>  vertically,  or  at  any  aui^a 

with  Hjual  facility.     The  movi;- 

nient  of  the  bead,  iowanl  and 

^  outwurd  on  the  ann,  U  aaH.111- 

--'  plUbiHl  by  the  horizontal  surevr. 

rim  no  are  the  parta 

tor  feeding  forward  or 

n ,,  reCractiiig  the  drill  p. 


DSILL-TOHQBl 


Th<^  table  f  ix  for  tbe  r 

Fig.  17i'J  shows  SelletB'a  hoTUontal  dri1I)iif;_  and 
horing  niachiim  for  ear-boxea,  with  aelf-actiiigTBriable 


I I     I     » 


aling  chain  and  a4jlut«Ue  Mdtetl  whcB  ( 
Upping  pipe*. 
2.  A  dnlliag-niachina  of  large  ue.     Sec 

ttin-HACHlNR;    BOBINO-MACHINX. 

DilU-rod.  The  long  rod,  uwle  of 
coupled  togelbrr,  which  reaches  to  the  id 
the  ground  and  carriea  Uw  well-boring  tod 

DilU-TOd  Onb.    A  clntcfaing-tiMiI  lows 
L  hole  to  engaffe  with  ■    '   ' 


broki-n  off  m 


d  and  ou  which  I1 
machine  or  lathe. 
DrlU-atook.    a.  A  handle  or  holder  Tor  bi 


Uf    SrOiTj'i  Horiuml^  DriUint-ttodiini 

■peedTailrilliDg-apiiidle,  See  also  BoRiNn-MACtriNK. 

Drill-Jar.  A  rumi  of  atone  or  wetl-lmring  tool  in 
which  the  tool-hohler  is  lifteit  and  droiijW  nuc- 
eewiTely,  The  drill-rod  in  miwd  auRiciently  he- 
tween  each  impulse  to  looarn  the  tool  from  its  im- 
pivssion  in  the  stone,  and  b  then  drapi>eil  to  (nve.  a 

blow  to  thfl  tool.     The  tool-nhank  screws  into  the.  , 

•ocket  at  the  lower  end  ofthepieee/.  which  it  is  Boclceted,  and  hy  which 

DiiU-pln.     (iofjhtmiyAiufl.)    The  pin  in  k  lock    it  is  worked,    Vig.  1775,  i      *  — 
which  enti-r*  the  hollow  stem  of  a  ki'y.  the  manner  in  which  the  n 

DilU^Ut*.     A  brewrt-plate  for  a  hand-drill.  tion  nf  the  nut  in  the  Bfra]  |r  -  - 

Dllll-ploir.     A    plow    [or    sowing    grain     in    of  ihe  shank  ivrolna  the  drill  b 
drills,  uniform  direction. 

Orill-proH.    1,  A  drimnc!-macliin(>  in  which  a       6  is  a  drill  with  a  bt«Mt-pUt«  asd  ■  itpdc  HMrf 
•un-w  IH  madr  to  feed  the  drill  to  its  work.      In  the    by  bevel-Kearilift  and  cnnk.     Sea  KaTGIR4*IU; 
illiiitntion.  the  press  is  shown  in  rleration  and  ver-    I'FTiKtAN-nRiLL,  etc 
tleal  aeetioD,     It  haa  feet  for  bench-work,  and  a       Drill-toa^    A  tool  Ik  «UA  on  Jbv  tmm  1 
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■euing  below  the  object,  and  the  other  carries  the 
Ool  and  rotatiTe  ajipantiis.  The  pressure  ia  obtained 
7  pmaing  the  haudles  together,  and  an  adjustable 
Mt  ftltowa  the  purchase  to  sccanunodate  itaetf  to 
Uiqae  tnrfacei. 

Ol^  The  projecting  edge  □(  a  molding  or  corona, 
banneled  beneath. 

Dllp-jolnt.    IPIumMTig.)     A   mode   of  uniting 
two  sheets  of  metal  in  rooting 
yif-  ine.  where  the  joint  is  wUh  the  cut- 

^^^^  nnl,  so  aa  to  form  a  water  cod- 

^^  doctor. 

DripJoiM.  Drifi'ping-Tfit    A  tank  be- 

neath a  boiltr  or  lianging  frame, 
t  eateh  the  overflow  or  drip,  as  that  which  recejvi'ii 
Im  aolntion  of  indigo  running  from  the  boiler 
iili(^fiu:tories. 

Di^p-plpe.  A  small  copper  pipe  leading  U: 
Im  waste-steam  pipe  inside,  to  carry  off  the  co 
•nsad  (team  and  other  hot  water  which  may 
lown  into  the  "trap"  at  the  (op. 

Ditp-Btlolc  {Storu-i^viiag.)  A  wooden  sti< 
'M^h  forma  a  spout  to  leail  water  slowly  from  a  b.- 
d  to  the  stone,  so  as  keep  the  kerf  wet. 

Drtp-atone.     1.  A  corona  or  projecting  tablet 
lolding  over  the  heads  of  doonvnyn,  windows, 
rah-ways,   niches,    et£.      Called   also  a  label; 
laailiv-ntolding  ;  vxUtr-table  :  kood-moldiiig. 

a.  A  poroua  stone  for  filtering. 

Dilv*.  (/bryiTui.)  A  matrix  formed  by  a  ateel 
ymek,  die,  or  drift. 

Dttwo-bolt  A  drift.  A  bolt  for  setting  other 
slta  home,  or  depressing  the  heads  below  the  gen- 
rml  inrfsce. 

D>lv'eii-ir«lL    A  well  formed  of  a  tube  driven 

into     the     ground 

m-lTTT.  Kg- ins.  until  its  perforated 


stratum  containing 
wafer  When  the 
tubeisdnven  tothe 
desired  depth,  the 
outer  tube  is  ele- 
lated  HUlfi  lently  to 
ex|>ose  the  slots  of 
the   tube,  whi(.h  is 

bjrbed  point 

When  the  proper 
depth  has  been 
reached,  a  plunger 
IS  placed  in  the 
tuhe,  Hhirh  thuq 
forms  a  ]iump-8tock 
of  Iiniitid  bore 

Driv'en-well 
Pump  \  pump  of 
proportions  and 

0C(,upy  a  tube 

Wdl  T>Ai  which      has      been 

dnven      into      the 

lund    till    its    lower    end 

reached    a    watery  stra- 

Drlve-out  (Prilling.)  To 
space  widely,  to  make  a  line  of 
copy  ml  out  the  line,  as  when 
a  ma.is  of  solid  matter  ts 
divided  into  several  tidies, 
rach  being  required  to  begin 
tnd  end  a  line. 

DtiT'ar.  1.  {Coopering.)  A 
tik.l  used  by  coopers  in  driving 


Drivtm-Weli  AflfV. 
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on   the  hoops   of  casks,  its  tooth   resting  on  the 

2.  (Uaehinery. )  a.  The  wheel  of  a  locomotive  to 
which  the  power  ij  comiiiUQicated.  A  pair  of  driven 
are  airauged  on  an  axle,  their  cranks  or  wrist-pins 
being  at  an  angle  of  30°,  so  that  one  is  always  in 
an  advantageous  position  for  duty,  relatively  to  the 

tiston.    Several  pairs  of  drivers  are  coupled  together 
y  connecting- rods. 
b.  In  gearing,  the  main-wheel  by  which  motioi 
is  imparted  to  a  train  of  wheels.     A  matUr-vtfuel,  a 
in  the  example,  where  the  tread-wheel  of  the  luu 


(MUlivg.)  The  term  is  applied  to  that  which 
innicates  motioo,  as  the  cross-bar  on  the  spindle 
hy  which  motion  is  communicated  to  the  mnner  of 
B  grinding- mil  I.     A  ftg,  catch,  tappti. 

i.  {Bla.iling.)  The  copper  bar  hy  which  the 
tamping  is  driven  around  the  pricker  on  to  the 
charge  in  a  blast-hole.     A  tamping-inm. 

5.  (A'auf ioi/. )  A  four-cornered /Drt-aiuJ-oA  sail, 
on  the  lower  mast  of  a  ship  ;  its  haid  is  extended 
by  agaf,  and  iti  foot  hyaboom  or ihcet.    AvpaJiiar. 

A  Ting-tail  is  a  sail  added  at  the  lee-leech  of  a 
driver. 

6.  {Turning.)  ■  A  bent  piece  of  iron  fixed  in  the 
center-cliuck,  and  projecting  so  as  to  meet  the  carrier 
or  dog  on  the  mandrel  to  which  the  work  is  attached. 

7.  I  IFeaving.)  The  piece  of  wood  which  impels 
the  shuttle  thi-ough  the  shed  of  the  Inom. 

S,  A  drift  for  enlarging  a  hole  or  giving  it  an 
angular  shajienot  attainable  by  a  drill.     See  DRm. 

9-  A  stamp  or  punch  ;  the  salient  tool  which  acts 
in  cot^uiiction  with  the  bed,  bottom,  or  bolster, 
through  whose  aperture  the  excised  piece  of  plate  is 
driven- 

10.  {Shipbaililiiig.)  The  foremost  spur  in  the 
bulge-ways,  the  heel  of  which  is  fayed  to  the  fore- 
side  of  tlie  foremost  poppet,  and  tlie  sides  placed  to 
look  fore  and  aft  in  a  ship. 

DrlTlus-ax'la.  {Machinery.)  The  nxle  of  a 
driving-wheel  ;  the  bearing  portion  rests  in  the 
driving-box.  The  weight  of  that  portion  of  the  en- 
gine is  supported  by  a  driving-ipriiig  upon  the  bat. 

DtlTlng-bolt.  A  wheelwright's  tool  used  for 
drivini;  in  navc-b(ixca. 

DrlT'ing-ohis'eL    A  chisel  basiled  on  each  face. 

DriT'ing-geai.  That  portion  of  a  machine  which 
is  especially  concerned  in  the  motion  ;  as  the  parts 
from  the  cylinder  to  the  wheels,  inclusive,  of  a  loco- 
motive ;  the  ground-wheel  to  the  cutler-bu-  pitman, 
inclusive,  of  a  harvester  :  the  hand-crank  and  gear- 
ing of  a  winch  or  crab,  etc. 

Drlv'liig-4«li).  {Snddlery.)  A  rdn  which  is 
buckled  or  snapped  to  the  bit-rings  and  pauses  back 


DR1VLV0-8HAFT.  7! 

to  the  driver.    Driving-n-iua  Hra  kDUwn  jn  the  Wrai 

DriTtnc-^luift.    A  Mhaft  mmiuiiDicating  rootioD 
from  the  motor  to  the  niiii:liiii('ry. 

Shaping  transiiJU  jiowi-r,  Init  Ihe  driring-t/ta/t  is 


nthe 


T  :  the  I 


Driv'iUB-aptliisB.  Thv  ii[>riri)iH  tix«]  upon  the 
buxn  or  the  Jriviiif[-axlR  of  p  liH^uiiiutive-engine,  to 
■uppurt  thn  weight  ui»l  to  itradeii  l)ie  shockii  ouseil 
by  iiT>'fpiiiiriti«i  in  the  raiki. 

DriT'ln^'^rlweL  HHtram-eii-fiKe.')  Oneofthe 
larK'  wlin'lijof  alot'omiiliTi-  to  whieb  the  coonecting- 
nxla  of  the  cii^ni'  un  uttacihiil. 

In  the  Aiiieni'Hii  |>THrtit.-«  thr  rounectine-rod  ia 
nsually  coii|>leJ  to  a  wrist  on  the  driver.     Thig  may 


upeper  thai 
in  front  of 


DB0P-4IA1IHEB. 
than  the  mt,  at  the  ndea  of  ■  ci 


m.  A  falling  tnn-door,  or  hateh. 
Drop-boK    { fTcaWiv.)    A  dinttle-bmwd  b 

tigun'-weaviug  looms  in  which  each  aliuttle  a    ' 


Dropfpar.     1.  One  fofiD  of  a  ivapiiifc-tiiachiirii 

whii'h  till-  gnin  fallt  u|nD  a  ilatted  iilatfonii,  *\,fi 
is  dropped  ooianionally  to  drpoiit  thr  Rarrl  np^:  ib 
grounil,  (^ielvrting'i  patent.)  Sintiiltan«nul>  nil 
the  bringinft  into  action  of  the  dmppcr,  a  cnt-nff  k 
bronfht  down  to  amt  the  falling  gnin  lill  tb 
platform  in  tvinstatn], 
(Mining.)  2.  A  diraricating  vein,  wUcklnfMtk 


becouplnl  by  outside  cnnnectin|;-miU  to  other  v,'hppU^ 
of  the  mujir.  «iz>*,  KO  as  to  make  drierrs  of  the  latter. 

In  the  Kiiglisli  prsctic«.  witil  cylinders  inside  of 
the  frami',  the  connecting- roils  aru  coupled  to  cranks 
on  the  HXle  of  thfi  ilrive-wheels. 

2.  {HiintHtr.)  The  wheel  which  n«ta  ution  the 
{nnuiiil.  anil  whose  traulionul  ailhrrence  thereto,  an 
ttie  fmnw  ia  dnmged  alonu;  by  thr  Irani,  is  the  means 
of  nioTiiig  the  gruing  and  giving  inolion  to  the  cut- 


iiil  rvcl. 


Dto^    (iVnufica'.)     A  bnoy  attached 
of  a  harpoon  line. 

Dro^'er.  (.Vnii/imM  A  \Vi-.<  India  cargo-boat, 
employed  in  cnnating,  liaving  long,  light  masts  and 
lateen  eails.      Drnger. 

DroltSBch'ka.  A  ]tu.i>iian  traveling -carriHge. 
&.f  Dkiihkt. 

Drone.  {Afiuif.)  The  liaiie.pipe  of  a  bagpipe 
(which  get'). 

Drop.  1.  A  machine  for  lowering  loaiied  coal-cars 
tttini  a  tiigh  Btuilli  to  the  vi'wiel,  ti>  nrnid  the  break- 
ing of  the  cool  bydroj)|iinKit  from  a  hight.  It  is  a 
per))endiciilar  lilt  in  u'liich  the  car  ix  received  in  ■ 
movable  and  cuiinti-niaisnl  cradle  which  is  lowered 
and  retumiil.  A  falling  l™f  is  projected  outwanl, 
to  loing  the  wagon  over  the  hatchway  of  the  vrs- 
•el. 

8.  A  awBging'banimcr  which  drops  between 
gutdes.     See  DhiiI'-hammkb. 

3.  (Anhilfftiirf.)  An  ornament  dq>ending  from 
the  triglyphs  of  the  Poric  oilier,  gutlit, 

i.  A  Rupplententary  gas.tube  to  lower  a  gas-jet. 
tiee  Dili  If.  LI  I  HIT. 

E.   A  theatrii-at  ntagp-rlirtain. 

tl.  The  depth  of  the  hanger  by  which  eludliiig  is 
«ip]iorted  overhrail. 

7.  A  prinmatic  penilant  for  a  chandelier,  to  in- 
crease the  brilliancy  of  the  dieplay  by  the  refraction 
of  the  rays  of  light.  It  ia  nude  of  a  glass  lamp 
moldeil  in  a /iJncAt'iiff-IoHiii. 

6.  tti'auliral.)    The  dejAh  of  a  lail  amidHhip*. 

t.  {PiirlifiiatiaK.)    That  part  of  the  ditch  sunk 


main  lode  ;  or  *  Iwie  which  aMumea  •  Tntinl  A- 

Drop-fine  Bofl'er.  One  in  whicli  the  caloric 
current  di-Hccndi  by  one  or  moic  atcpa  or  f(ndslia«^ 
bringing  it  into  contact  with  parta  of  the  boiler  ii 
descending  seriea ;  the  olgect  being  to  canae  it  t* 
leave  the  boiler  at  the  lower  part,  when  the  feed- 
water  is  introdnced- 


il  by  astrapor 

then  releaw^l  so  as  to 
drop  upon  the  object 
below,  which  resti 
upon  the  anvil.  It 
i:i  nsed  in  iwaginf^ 
die-work,  strikingup 
sheet- metal,  jewel ly, 
etc.  In  F^-  17S3 
the  hammer-ttrap  u 
lira  WD  n|>watd  by 
means  of  two  pnlley^ 
which    are    brougbt 

comjireM    the    strap 

lirtween  them.     One 

of  these,  the  driving- 

inillev,  isfastnpouKi 

axle  and  tumsin  fixed 

bearings,   white   tiw 

otliPT    turns    looHclj 

u]ion  an  eccentrically  it^^i^mmt 

jniimaled     axia,   ar- 

nngnl  also  in  fixed  bwwiiigs,  bat  m  as  ti  %•  li> 

capable  of  tnming  thetriu  csMpt  aa  feiM  ii  otU 

to  it  to  effect  that  olgect.     To  ona  end  of  thiMV 

shaft  ther«  Is  atfaieMd  a  horiioatal  wim,  Iha  (^ 

end  of  which  is  oi 


roller  from  contiict 
the  strap,  and  allow  the 
hammer  to  fall  Ihroiieli 
any  lenj^h  of  space  de- 
sired, within  the  limits 
of  the  machine. 

Tn  Fi^.  1783,  the 
hauimer  is  raised  b;  a 
strap  which  winds  nn 
to  the  mam-ahaft.  By 
means  uf  a  clutch,  the 
loose  pulley  is  enjiaged 
with  or  disenmged 
from  the  driving-shaft, 
to  raise  the  hammer  or 
let  it  fall.  Anellijitical 
pill  is  Journaled  in  an 
arm  keyed  to  the  shaft, 
and  works  in  an  an- 
Dular  groove  in  the  side 
of  the  pulley.  In  one 
position  of  the  pin  it 
will  hite  between  the 
walla  uf  the  groove  and 
hold    the    piillcy    fast, 

axis  it  will  release  it. 
Drop-light     I.  A 

means  fur  placing  the 

supporting  it  in  place 
n  tig.  1784,  a  gas  pas. 
sage    being    formed 


Ihro' 


:;h    I 


lazy-tong.?, 
the  bcU-light  is 
either  raised  or 
lowerttl  by  the 
'urd  ami  pulley  at- 

l  etand  for  a 


out  liquid  drap  by 
drop.  Otherwise 
named  n.  dropping- 
hMlc :  itroppiwt-taba ; 

DTop'ptnK--tube.  A 

tul>c  o]H'ii  at  both 
ends,  lliH  lower  aper- 
'  4ng  quite  small, 
lull.  Irlng 
charged  with  liquid, 
the  finger  is  closed 
npnn  tb«  upper  end, 
rmd  is  Ibi'n  relaxed  to 
aucb  extent  as  to  allow 


the  liquid  to  exude  in  drops  from  the  lower  end.     It 

The  dropping-boUlt,  piptUt,  bareilt,  and  drop- 
mtter  have  a  similar  purjiose. 

Drop-prau.  A  form  of  power-hammer,  not  un- 
commonly tilled  a  press,  and  used  for  swaging  as 
well  as  for  ordinary  forging.  The  machine  represented 
has  a  hammer-block  a,  swung  by  a  spring  d  c  from  a 


wrist  on  a  disk  /,  which  is  rotated  by  the  wheel  g 
on  its  axis  when  the  idler-pulley  h  tightens  the 
band  i-  against  the  wheel.  This  u  done  by  pulling 
on  the  swiiiginK  rod  J  i,  and,  as  soon  as  the  rod  is 
released  and  the  idler  falls  back,  the  loose  band 
runs  over  the  wheel  without  rotating  it,     h  is  the 

anvil.    SeeDhi0P-H*MllEH;DEAD-STIlOKEHAMlIKR. 

Drop-roll'er.  {Prinling.)  A  roller  dropping  at 
inti^rvals  to  draw  in  a  sheet  of  paper  to  the  press. 

Drop-ta'ble.  A  machine  for  lowering  or  raising 
weights,  as  in  the  hatchways  and  cellar-ways  of  dty 

A  machine  for  withdrawing  car  and  locomotive 
wheeLs  from  their  axlea. 

Droa'ky.  A  Sclavonic  four-wheeled  vehicle  in 
which  the  paasengerTi  ride  astrBddlc  of  a  bench,  their 
feet  resting  on  bars  near  the  groimd.    A  drmhacAJca. 

Dro-soin'e-ter.  An  instrument  for  measuring 
the  quantity  of  dew  that  collects  on  the  surface  of  a 
body  exposed  to  the  open  air  during  the  night. 

Weidler's  instrument  was  a  bent  balance,  which 
marked  in  grains  the  additional  weight  acquired  by 
~  piece  of  glaaa  (or  a  pan)  of  certain  dimensions,  ow- 
Lg  to  the  globules  of  dew  adhering  thereto  ;  on  the 
;Eer  end  of  the  balance  was  a  protected  weight. 

Another  droaumeler  ia  substantially  like  a  rain- 


"^.1, 


tlls's  drosometer  was  a  tussock  of  wool  weighed 
dry,  and  again  after  the  accession  of  drw.  Gideon 
on  one  occasion  wrung  out  of  a  fleece  "  a  bowl  foil 
of  water  "  which  was  collected  in  this  way. 
DroAa.  The  xtim,  scoria,  slag,  or  recrement 
suiting  from  the  melting  of  metals  combined  witlk 
extraneous  matters. 

Drov«.     1.  (Matorny.)    a.  A  broad-edged  chisid 
for  stone-masons. 


DROWNED-LEVEL. 
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DRUM. 


b.  A  mode  of  immllel  tooling  by  perpendicalar 
fluting  on  the  fucos  of  hanl  stonea. 

2.  {Hydraulic  Eng-hxeering. )  A  narrow  irrigating 
channel. 

Dro^rned-leveL  (AfinitKj.)  A  depressed  level 
or  draina<re*gall<'ry  in  a  niin«%  which  nets  on  the 
prinoiph'  of  an  invrrted  8ij>hun.     A  blind-level. 

Dro^rn'ing-bridge.  A  sluice-gate  for  overflow- 
ing nietulowH. 

Dmg'get.  (Fabric.)  A  ooai-se  woolen  fabric, 
felted  or  woven,  wlf -colored  or  printed  on  one  side  ; 
used  to  prot<H't  car|»ets. 

A  Riniilar  but  finer  article  forms  piano  and  table 
covers. 

Dnig-milL  One  for  grinding  medicines ;  vary- 
ing in  si/e  and  construction  actronling  to  the  kind 
of  drug  and  the  n'sourccs  of  the  establishment.  The 
Diilian  mill  is  usetl  for  M)me  pur^Mises  ;  in  the  mon- 
usual  form  it  has  a  rotating  cone  in  a  scrnited  (uikc, 
like  a  cotf«M*-mill,  or  aiijaccnt  disks,  like  a  ])aint- 
mill.     See  (JitiNniNc-MiLL, 

Dnig-sift'er.  A  jM-rfomtiMl  tray  or  sieve  either 
n*ripnH:ating  or  rotatory,  inrlos<-d  in  a  casing,  an«l 
having  a  dniwcr  U'liciith  for  receiving  the  jKiwder. 
It  is  usually  o|N*niti>d  by  a  cnink. 

Drum.  1.  {Mfii'hiiu'nj.)  A  cylinder  over  which 
a  belt  or  Iwnd  ikiss«*s. 

When  the  cylinder  Im-ju's  a  load,  it  b«'<*omcs  a  roller. 

A  roller  tViMpu'ntly  has  gu«lgcons  to  allow  it  to  be 
<lniggt*<l,  as  th«'  ayricnftuntl  and  (jdrd^'ii  rollers. 
Such  a  roller  (having  gudgeons  or  axle),  by  the 
diminishing  of   its    length  sufliciently,   becomes   a 

A  naiTow  drum  (hU'bi'aring  cylin<ler)  becomes  a 
sfi€tir*\f  pullf.i/f  or  rigger. 

The  iMtm-.l  of  a  crane,  windlass,  winch,  or  capstan 
on  which  the  rojM*  or  chain  winds. 

The  ciilindrr  on  which  win?  winds,  and  whose 
rotation  pulls  it  through  the  di-aw-plate. 

The  grindiug-cg/iiidrr  or  ronr  of  some  mills,  as 
the  cotftHj  or  the  ]>1antation  mill.  et«'. 

2.  {Pajter-iiuikiiuj.)  A  washing-drum  for  rags 
consists  of  u  framework  <:ovenKl  with  win*  gauze,  m 
the  interior  of  which,  connected  with  the  shaft  or 
spindle,  which  is  hollow,  ani  two  suction-tnU'S  by 
which  thi'  water,  after  circulating  through  the  rags, 
is  carrieil  away  in  a  constant  stn*am. 

3.  {Gdlicn-printing.)  One  name  of  the  cask  in 
which  ste-am  Ls  applied  to  printed  fabrics  in  onler  to 
fix  the  colors.  It  consists  of  u  hollow  wcMxlen  cvlin- 
der  with  int<*rit)r  conv«'iiirnc«"s  for  susjM'nding  the 
cloths  and  covering  th»Mn  with  flannel  ;  after  which 
the  cover  is  applied  and  steam  admitted  for  twenty 
or  thirty  minutes. 

4.  {Arch iUrt arc.)  The  l>ell-formed  i)ortion  of  a 
Corinthian  or  comi>osite  eupital. 

6.  {Miiaic.)     A  musical    instrument,    fonned    by 
stretching  imrchmcnt  over  the  emls  of  a  cyliruler  of 
wood  or  over  a  Iwwl-shajxHl  metallic   vessel.      The 
skin  of  the  ass  is  a  very  sujH*rior  aiiicle  for  the  pur-  . 
jjose.     If  it  wei-e  very  sonorous,  it  would  not  1m»  sur-  . 
prising.     The  (Jri'cks  ustrd  the  bones  of  the  ass  for! 
making  flutes,  so  the  aninuil  has  almost  as  great  a 
roriijMss  in  death  as  in  lite,  which  is  saying  a  great  _ 
deal.      His  nmge  includes. 


similar  to  the  modem.  The  in8truiiii*nt  wik  vjur\A 
by  a  belt,  and  was  slung  behind  the  back  o&  %, 
inarch. 

An  instrument  similmr  to  the  darahooka  of 
mixleni  Egypt  is  found  repment«^  in  the  tombi  of 
Thebes.  It  consists  of  a  ]iaix:hnient-h<9iil  ttruL^i 
over  a  funnel-shaped  body  of  fiottery,  and  Is  ]>la\rl 
like  a  Uunl)ouriue. 

The  cuts  c  e  show  a  drum  which  was  fnund  in 
Thelx^s  by  D'Atlianasi,  and  sliow  how  the  tiinnp. 
were  braced.  The  sticks  </,  accoin|«nying,  shu«  tl^*. 
it  was  beaten  in  the  modern  manner. 

The  dcrbekkch  of  modem  Syria  is  siniiUr  to  tL*- 
Egyptian  dtinibookti^  as  their  names  indi«:at*'.  Maih 
ornament  is  lavishe<l  U]N>n  the  rases  of  th«-  S\  ruL 
instruments,  as  may  Iw  seen  in  Thomson's  **Th- 
l^nd  and  the  Book."  Oriental  nations  have  rt-rv 
im)KTfeet  ideas  of  melody  and  harmony,  but  an; 
very  industrious  players  on  the  drum,  castanets  aul 

Hs.  1786. 


*'  The  ear-plerrio|{  fife,  the  Kpliit-fftirrinK  drum." 

The  drum  wxs  a  niartial  instrument  among  the 
ancient  Kgyptians,  as  the  scul]>tun"s  of  Tlu'lv's 
testify.  Their  long  drum  (f/)  was  like  the  Indian 
tam-tam,  ainl  was  U-.-iten  by  the  hand.  It  was  about 
IvS  inehes  long,  had  a  <as»^  of  w*mm1  or  metal,  and  , 
heads  of  ]>repared  skin,  n'sembling  jKin'hment.  ' 
These  were  braced  by  cords  in  a  manner  somewhat , 


Dnmu. 

tambourine,  accompanied  by  the  twanging  of  gnitars 
and  the  clap]>ing  of  hands. 

The  invention  of  the  drum  is  ascribed  to  Bacchoii 
who,  acconling  to  Polvgienns,  gave  his  signal  of 
battle  by  cymbal  an<f  dnmi.  It  was,  howrm, 
known  in  ver>'  early  ages,  and  in  some  form  or  otbcr 
among  almost  all  nations. 

Dnnns  of  the  barrel  and  kettle  variety  were  used 
in  Ancient  Greece,  and  were  beaten  by  hand  and  bj 
sticks.  The  instrument  came  from  Egypt,  sod 
{)asse<l  from  Greeire  to  Kome. 

After  an  inter^'al,  in  which  the  clawic  ciriliatioa 
made  a  jtause,  the  drum  was  re- imported  into 
Kuro|M>  by  the  Saracens  about  713  ;  its  Arabic  tuudp, 
alfa whorl  Itecoming  tambor  in  Spain,  tafuhtmr  in 
France. 

The  native  drums  or  (am'tamt  of  the  Asiatics  §n 
made  of  sonorous  bronze  with  a  skin  coverinA 
pH'fenibly  a  lizard  skin,  and  are  beaten  by  the  hand 
They  un^ allied  to  the  dartihooka  of  Egypt  and  thf 
Syrian  drum. 

The  Chinese  and  Maudshn  words  for  dmm  br 
onomatopoetic,  and  are  respectively  kdn-kdn  and 
tunq-tung. 

The  forms  of  drums  among  the  Japaneae  aiv 
various.—  kettle-drums,  table-dnima,  tam-tams, sbs- 
]N'nde<l  tambcmrines. 

The  drum  of  the  Yucca  Indians  of  Sonoim  is  aboiit 
20  inches  in  diameter,  and  consists  of  a  ikii 
stn>tched  on  a  wooden  hoop.  The  skin  is  apparcatlf 
that  of  a  buflalo  calf,  and  is  tightened  hj  ooidiL  It 
has  but  one  head,  like  a  tamboarine. 


John  ZUki,  the  Hiuiite,  died  of  Che  pisgue,  &nd 
before  he  expired  ordered  that  his  skin  be  niade  into 
Him  oQVeriiig  of  t,  dram,  to  be  beHten  in  the  adrsDce. 

This  noted  Pole  rousht  the  Emperor  Siginmund, 
14S0-22.  The  latter  hkd  given  a  aare-conduct  to 
John  Hust.  who  vaa  cited  iKfore  the  Council  of 
Ooutancn.  Hiue  w>a  abandoned  by  the  Kmpcrar 
to  hit  enemies,  nnd  was  bumed  b;  tlie  Honuin 
Cktholics,  July  fl,  1415. 

The  modem  dnim/ui  b  cylinder  of  brass  or  wood, 
orertbeendaor  which  jiarchment  heads  ant  stretched, 
^e  tenrion  is  abtnin^  by  a  system  of  cords,  nzid  is 
regolated  by  sliding  knoU  of  leather.  The  head 
l^ich  is  beaten  is  calini  the  hatter-head,  and  the 
oppocite,  ■cross  which  two  cords  are  stretched,  the 

The  twin  drum  has  s  catgut   string   stretched 


with    padded  drum- 

The  Ut^  dram,  beaten  at  both  eniU,  is  callnl  a 
douiU-dram.  Those  hanging  by  the  ude  of  the 
dnunmer  are  called  litU-drumt, 

The  kettle-drum  jr  is  so  calleil  from  its  resemblancs 
to  a  hemUpberical  kettle.  It  is  fonned  of  thin 
OOpper,  and  has  a  head  of  parchment  or  rellum. 

The  SDiall  military  drum  in  frcgtiently  called  by 
thii  luime.  They  are  still  used  in  i>airB,  in  the  Eng- 
Titb  and  Prussian  armies  and  eUewhrre,  slung  on 
Mrh  side  of  the  irithera  of  a  cavalrv  horse.  One 
4nim  was  tuned  to  the  key-notp,  ami  the  other  to 
the  fifth  of  the  key.     The  tuning  ia  by  a  hoop  and 

Tbiij  ue  now  usnally  supported  upon  a  tripod 
•nd  used  in  orchcstnu.  The  tam-tam  la  the  original 
kettle-drum. 

0.  (Xeehanua.)     A  chamber  of  a  cylindrical  form 
used    in    heaters,     stoves, 
Hff.  17ST.                and  dues.    It  is  hollow  and 
thin,  and  generally  fonns 
asing,  but  in  some 
1  slenni-drums,   is 
adapted  to  stand  consider- 
able pressure.     The  drums 
in  Fig.  1787  are  radiators. 
and  the  caloric  current  is 
mpelled     to     follow     a 
rse  through  the 

bU    cylindrical 

keg  with  siraiicht  sides. 

Dnun-enxb.     A  cylin- 
der of   woorl   or  cast-iron 

a  hole  which  forma 

Vl  a  shaft,  to  support  a   brick 

lining.     The  earth  is  dug  away  below  the  edge  of 

the  dram,  and  as  the  Utter  sinks  the  courses  of 

brick  are  continually  added  at  the  top. 
Z>nim  Cyl'iD-dei-prea*.   {Prin'in^.)  One  har- 

ing  •  large  hollow  cylinder.     A  feature  in  several 

'-- nsof  pr 


(JVau/iml.)      The   head   of  the 
etpatan,  having  snnare  holes  to  receive  the  bars. 

brain'mODd  Usht  Invenlml  by  Lieutenant 
Dnnnmond,  Royal  Engineers,  during  the  profp-esa 
et  the  Ordnance  Survey  in  England,  about  1826,  to 
■ipply  a  deficiency  which  was  found  to  exist  in 
the  means  of  making  distant  stations  visible  from 
Moh  other.  It  is  nude  by  exposing  a  small  ball  of 
qnhjclima  to  the  action  of  the  oxy-hydrogen  blow- 


DRUHHOND  LIOHT. 


■ritb  oxygen,  supplying  itself  with  halls  of  linL 

they  were  gradually  consumed,  and  was  provided 
with  a  panholic  silvered  copper  mirror.  With  tbtf 
apparatus  the  light  proiluceil  by  a  ball  of  lime  not 
larger  than  a  boy's  marble,  at  Londonderry,  was 
visible  at  Relfast,  a  distance  of  nearly  seventy  miles, 
in  a  direct  line.  Subsequently,  Colonel  Colby  made 
a  Jime-light  signal  visibfe  from  Antrim,  in  Ireland, 
to  Ben  Ixtmoiid,  in  Scotland,  a  distance  of  ninety- 
live  miles  in  a  straight  line. 

It  is  stated  tliat.  intensified  by  a  paTabolic  t«- 
Hector,  it  has  been  obaerved.at  a  distance  of  113 

It  is 

Surry,   from   Berkhampstead  Tower,   : 


and  1831." 

The  apparatus  consists  of  a  lamp  which  admit* 
oxygen  and  hydrogen  gas  at  the  res]iective  aper- 
tures o  A.  The  gases  come  from  separate  holden, 
and  do  not  mix  till  tbey  reach  the  chamber  c.  Hm 
they  pass  through  several  thicknesses  of  wire-gaoH, 


FlK.  ITS". 


which  prevent  explosion  by  the  reflex  action  of  the 
flame,  snd  then  issue  at  two  points,  being  projected 
upon  the  ball  ft,  which  revolves  once  in  a  minute  to 
prevent  wasting  at  the  two  points  whrre  the  llama 
impinges  upon  it.  A  ball  of  lime  lasts  about  forty- 
five  minutes,  and  a  reserve  of  them  is  kept  upon  the 
wire  a  m,  one  being  released  periodically,  and,  falling 
upon  the  curved  support  t,  is  held  in  focal  position, 
the  former  ball  having  dropped  into  the  cistern 
helow.  ft  renresenta  the  focal  ball  in  position  ;  the 
ball  at  g  falls  into  a  position  where  it  become* 
gradually  heated  ;  at  the  end  of  that  lime  the  cnrred 
support  (,  moving  on  a  pivot,  la  temporarily  thrown 
out  of  its  normal  position '  by  means  of  the  weight 
IT.  The  exhausted  ball  falU  away,  and  a  fieih 
ball  falls   into    the   focus.     The   wire  a  ft  dhsM 
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tbrouftli  the  focua  of  Ihi;  paraboliu  reftector,  and 
holm  are  cmt  in  llie  rvfliiitor  for  tli«  [luage  of  the 
balk  and  for  the  vurved  jet-inpea,  wUiuli  are  pirottHl 
to  the  iitancl-pi[>K. 

rhTim  lair  A  cjlindrical  mi<r  for  Mwing  curved 
■tutr.  Htiivi-K  <-ii|>nrulIy.    X  ej/tiHder-»iue  ;  baml-taiB, 

Dram-wh«sL  A  v<iy  ■iiciviit  Oriviital  riino 
of  wnti^r- mining  wiiiwl  whu^h  wan  oriftiiiatiy  drum- 
shaiKil,  Init  unrrwunls  had  iu-i>o|)-ghu|i>'d  buckets 
which  dipped  up  walur  and  uoiiductnl  it  towanU  the 
aiU,  at  or  ii<^r  whiuh  it  wa:i  diwharged.     See  TvK- 

Dnmk'en-Hjafter.  An  r-llipCirRl  cutter-head, 
placed  at  Hiich  iil)lii|iiity  mi  thu  vliaft  an  to  revolve 
m  a  i^in:iilnr  )iath.     A  mthbltr, 

Drjutaj.  TiiiibiT  in  a  »Ute  of  di-cay,  with  white 
KpoiiKy  vi-iiiH. 

Diy-«TOh.  {Bin'ldiitq.)  An  areli  (in|>lo.vcd  in 
the  fouiidatiuii*  iif  lniildin|{!i  for  the  purjuai^  Ot  keep- 
itiK  them  drv. 

Diy-Oaat'lng.  Tlx^  prwcM  of  iiutliit'  in  wliich 
thii  iniihU  arc  tuaile  rmiii  sHiid,  niid  sulnuiuvntly 
dricl. 

Dry-dook.  A  dix-k  fnnn  which  the  water  is 
witliilrairu  ut'CiT  tin-  niMvl  ban  UoHti'il  itilo  it.  Ad- 
vaiitaKK  is  gi'nemlly  taki-ii  of  the  How-tide  to  in- 
tnxliicc  till'  vcsH-1,  and  of  Uie  I'lib  to  vitbdraw  the 
water.  The  water  IIowk  out  by  sluiuuH,  and  tbu  gate* 
noiDt  out«anl  to  n'sUt  the  re-eutraniv  of  tlu)  woter. 

Aftirr  the  fpvat  aliip  of  Ptolemy  I'bilopator  wui 
afloat,  "a  I'luenieiiui  ileviseil  a  new  iiiethoil  uf 
diH'kinft  it  by  di|Q|;iiiit  a  tn-ueh  close  to  the  harbor, 
eijnal  to  the  ahip  hi  length.     In  this  tiMich  he  Imilt 

tropn  of  Hiilid  alone,  5  imhibi  )ii|^,  and  at-mm  them 
i>  laid  beams  iTiHswiiv  runniii){  Ibo  whole  width 
of  the  treuehat  four  ruMt*  djstuiiue  from  eiteh  otber  i 
■ni)  then  inakinK  a  cllaiiivl  from  tlut  Kea  he  tilled 
tbv  exr-avatiil  Kim-e  witb  water  auil  llouteil  in  tlie 
vessi-l.  Tlieii  reelosiitK  Ihe  eutraui-e,  he  drained  the 
water  ■>ir  hi'  iniviis  of  eiiKiniii ;  and  when  this  hail 
bn-u  dune  tli»  ve^el  ri'steil  mHurvly  ou  tin-  croHx- 
beam-i."  — CM-LIXKNiVm  JnVHiil  <•/  AlrJimdriu, 
■|Uoli'<t  bv  Ai'iiKN-erK  in  his  Ikipitaauphuia,  x.  d. 

Tbia  «hip  was  200  cnbita  long  ;  33  cutiits  beam  ; 
48  enMta  niiihiii)ii-hl|{fat. 

nr Ihe  llniliKtSMteHdry-dockHat South  llrouklyn, 
Xo.  1  a  nOO  fn-t  lunK.  6<l  feet  wiilf  at  Inttom,  mid 
Wjialile  of  mviriiiK  vi-iisrls  of  12  fe(!t  draft  at  low 
water,  ur  IS  f.-et  at  hiich  water.  No.  i  h  447  firt 
bm)t.  and  ivii!ives  veswU  dntwing  17  feet  at  low  wa-  , 
teft  and  SI  fret  at  hi|;b  water.  Ity  iimiiiK  of  a  oeu- 
tml  fftte  this  ilurk  may  lie  •livjiU-<l'  inti>  two  miiaRile 
parts  eiu'li  fiimiJiiK  an  inde|irndent  dix'k.  TIk'  , 
puinpiii)!  is  done  by  lui-ans  of  a  Nn|)erior  liQi'izonliil 
engine  of  lOil.horiie  [uwer,  anil  tw>i  useillulor^  of  j 
60-hon«  iwwer  and  3ii-hi>rsi-  [nwer  respittively.  ! 
The  fomHTof  tlieite  rugines  inniiveta  with  a  doubk'  . 
oeiitrifuKul  pnmi>  of  niAminotli  pro)MrtionH.  and  with 
a  capai-itv  fur  iiinii]iiug  and  ■lisi.'barginK  4i),00n  gal- 
lons of  water  ivr  minute.  At  tbU  rate  the  average 
time  re<)uinil  for  i'oni|>lelelr  r>'lieving  the  docks  ! 
from  water  is  a1i»ut  three  and  a  half  hours  ;  the 
docka  w1u-n  full  i-nntain  S.iXKi,(iih>  gallons  of  water. 
The  uM'ilUtnra  are  ottai'lied  t»  renlrifugi'l  pam|» 
xuri  for  drainigi-,  nr  kei-ping  tlu-  dw-ks  five  from 
wairr  wlien  lai'ujnnl  by  vrmeln.  Their  average 
lit  1.IHH)  gallons  each  iieTniimite. 
.  'ar.  \  mai'bine  <>r  apparaliiM  for  eva]ioratinc 
driving  »tT  Kiiin-riluou'.  ni->tNtnie,  ilesiecaling.  The 
term  i-^  apjilieil  tn  a  ivrtaio  claw  vJ  nuu-hinea,  and 
yn  no  alwiluie  line  I'lii  be  drawn  between  It  and 
•vcM,  kilns,  etc.     -Sei- :  — 


BagasHC'drye 

Harrel-dryer. 

Cloth-ilryer. 

Featber-reno 

Fruit-drj'er. 

Orain-dryer. 

Kiln. 

LiinibcT-ilryer. 


DKYiHG-HOITSE. 

Halt-dryer. 


Oait. 

Offal-dtycr. 

Oven. 

Faper-drrer. 

Wool-diTer. 


1.  The  heated  table*  or  cylindera  whieh  ck^  Ik 
moist uiv  from  the  just-fonned  paper,  in  the  niacbise. 

2.  The  oven  which  eva|iontes  the  amiatnre  fn« 
ceramic  work,  giving  the  pieces  a  certain  dcgne  if 
rigidity  and  clvsiccation,  when  they  an  fit  lor  the 
8ubHei[uent  oiieratiuns,  according  to  thdr  porpow 
and  ijuality.     Si'e  I'irrTGRV. 

3.  An  oVen  for  drying  fruit. 

4.  A  kiln  or  bented  cylinder  for  drying  fftih. 

5.  A  closet  for  drying  elothei  or  cloth. 

7.  In  rainting,  a  prrparatioii  to  iucmuc  the  di;. 
ing  and  hardening  pn>[iertini  uf  paint. 

II,   l.itliarp-  ^'roiind  to  a  jsu'ite  with  rlningoil. 
White  ('up[>FTan,  or  sugar  ef  lead,  ami  lining isL 


Dry-gUd'ing.    A  moile  of  gilding,  by  ktn-ptag 
ii'ii  rags  iij  a  solution  of  gold,  buniiiig  the  n^ 


The  metliDil  was  invented  in  (IrlnMny,  and  il  fiM 
denmbed  in  England  in  the  "  rhiloaophical  Tnu- 
actions"  for  I61N(. 

Dry-grinding.  The  entbir'a  mode  of  sharpra- 
iug  and  isiliahing  steel  gnodi  on  a  giindatane,  wiA> 


megticlir-TaipiTalar,  which  arreati  the  partiek*  (f 
steel.  See  UuPiliATUR.  S.  Eiponiic  of  W  a  ad 
IHirtioii  of  the  stnne,  and  a  tube  in  the  imnMi' 
vii-inity  ot  Ihe  work  to  carry  off  all  the  dtut. 

Diylnit  The  ezpoanre  of  I'rystallizjng  m^ni 
liirup  in  a  centrifugal  machine, where  the  molamB 
drainiil  from  it  by  n      •      -    ■ 


technical       in 
trades.      Cons 
are     driei)     in  _ 
[■otteiy  )■ 


'^. 


DBYIKG-MACHINE.  7i 

«{ujbU;  fpHthers  in  rriMWittir*.  Tho  illuBlnilion 
•bows  a  dryer  whicli  hus  a  dryiiig-iliaiiilwr  i-'un- 
piiailUf  B  ceutral  ulianibcr  iiuil  oii«  or  more  wiii^-' 
IiiDged  tbereto,  uiil  Euounteil  un  wlirrlH  ur  uastere  for 
the  purpiHt)  d[  nuuly  auuess  to  lli^  dmnlbiirii  a.ud  fur 
tduiviU  from  ploiiu  to  jilnce.  Ou  oiiu  ude  l»  a  suitublu 
nrovLsiou  for  drying  ulotliea,  auil  uii  tlie  iillier  fur 
drriitg  fruits.  In  tlie  rantral  tlimiibi-r  ia  a  atovB 
and.  Bpnitiituii  for  lirutiirg. 

DTyHng-nia-oliiiia'.  The  inocliine  for  drying 
printeil  calicoes  ia  shown  by  >  vertical  lungitudinol 
KCtiou  tt  A,  Fig.  17W).  "fiio  »]niaretua  i»  in  a  liot 
rggm,  uid.  has  a  v:tw&  of  hcBtnl  atcuin  ohesUi  and  cyl- 


flg,lT»0. 


DUCK'S-FOOT  PBOPBLLER. 

Sry-preca.  {Prinlimi.')  Utic  in  which  the  printad 

iceta  arc  [H'cssril  Hniiratli. 

Diy-sand.    \Caati>ig.)     A  mixture  of  land  and 

am  wliicti  ore  i:ni[iluyed  in  making  niolda  buImb- 
quFiitly  diii'd  in  an  oven. 

Diy-otovA.  A  hut-houaa  whose  atntoaphere  u 
adaptnl  liy^rometricnlly  for  preserving  the  plants  of 

id  cliiuatisi. 

Du'al-lue.    Carl   Ditinar's  {uttent.   No.  StJ.SSl, 
JauuiLry  18,  ISTO.     The  composiciun  ia  :  — 
Nitro'glycerine    .         .         .     50  per  eent. 
Fine  sawdust   ...         31) 
Nitrate  of  iiotasaa        .         .     20         " 
CoinpaiTil  with  dynamit*,  it  in,  1.   Mon;  sensitive  U) 
heat,  and  also  to  niei'lMintcal  diaturhancfs,  I'KpecialJy 

hen  frozen,  when  it  niay  even  lie  exploded   bj 

iction  ;  2.  The  sawdust  in  it  has  littl*  affinity 
for  the  nitro-glycerine,  and  at  best  will  hold  but  40  to 
GO  per  cent  or  nitro-glycerinK,  and  on  this  account 
very  stroiiu  wrappeni  are  needed  for  the  cartridges ; 
3.  llDspcuitic  gniTJty  is  1.02,  which  is  GO  per  cent 
lejis  than  that  of  dynamite,  and  as  iiitro-glycerine 
)  as  the  saniH  explosive  iiuwer  in  each,  its  explosive 
power  in  SO  per  cent  less  than  that  of  dynamite  ; 
[bulk  for  bulk  !}  K.  The  gases  from  eiptosions,  in 
consequence  of  the  dualine  containing  an  excess  of 
carbon,  contain  carbonic  oxide,  and  other  noxious 
gases.  Lilliofractuur  and  dualine,  however,  cun  be 
exploilcd,  when  frozen,  by  means  of  an  ordinaiy 
fulminating  cap,  which  is  not   the  case  with  dy- 

amitp. — Jiiurtukl  of  Apjilied  ChemiiArii. 
DuVblDCt     1.    (Leallia- Manu/aclurc.)     A  nux- 

ure  of  tish-uil  and  tallow  which  is  used  to  protect 

jther  apkinst  the  action  of  water.     It  is  nibbed 

to  the  hide  after  currying,  and  is  also  freely  used 

I-on  the  hose  of  fire-engines  and  the  boots  of  per- 

ans  eximscil  Co  wet.      liaubing. 

Another  ivcipe ;  ficsin,  2  pounds ;  tallow,  1 
[uund  ',  train-uil,  I  ^llon. 


inders  with  upper  anil  lower  rollers,  over  "linli  the 
cloth  is  exposed  lo  tli<!  drying  air  of  tliR  a]urtinent. 
The  Brrowa  indicate  the  enurse  uf  the  cloth. 

S;  Fig.  nnO,  is  a  iMrapiHitivo  view  showing  a  series 
ofheat«l  cylinders  upon  wliicUatari'hisl  cotton  or  lin- 
en cloth  isBUCceasively  winmil,  drying  nnd  ironing  it. 

Similar  drying  cylimlcrs  are  used  in  impcr-making 
OMwhinen,  both  the  '■.yltndor  ninchiiies  nnd  those  of 
the  Fnnrdrinier  pattern,  in  which  I)ie  sheet  of  pulp 
is  feltnl  on  an  agitnted  horizontal  well. 

Dt7lug  Off  The  at"'ration  in  gilding  by  which 
the  unnlgnm  •>(  gold  is  evaponti'd. 

DiylnK-: ""' 

or  materiins 

nd  what-not,     Hnti 

Diylng-«tove.    A  place  where  cores  foe  casting 

A  stove  fur  desiccating  fruit,  dr\'ing  clothes,  He. 

Dry-mo'ter.  A  form  of  gas-meter  in  whieh  no 
BnuiJ  is  nwl.     See  Gas-metkii. 

Diy-^«.  -A  voltaic  battery  in  which  the  plates 
are  separated  by  layem  uf  farinno-iiuH  pHflte  coiri- 
bined  with  a  deliquescent  salt.  Known  us  De  I,u<^'s 
Column. 

Dt7-ptpa.  {SlMm-tngiwrrh'gA  A  pipe  whieh 
conducts  dry  steam  from  the  boiler.  The  ati'iun  is 
collected  in  such  a  manner  as  to  he  trrvi  from  priming. 

DiT-poIllt.  [En^jraeinii.)  The  work  of  an  eti'li- 
ing-point  u]ion  n  plate,  nnaceompimiwl  with  the 
use  of  acid,  tu  deegieti  the  lin 


ingui 


I  surfiici 


of  tile,  slate,  lalh,  < 
ne^th. 

A  jirojection  may  be  made  on  a  wall  bv  thu  same 
means  ;  pieces  being  BttHche.l  to  tlie  waft  and  co*- 
ered  with  ]>taster  lirouglit  to  shape  by  the  trowel. 

Dnb'bing-tool.  An  instrument  for  paring  down 
to  an  even  siirfai'e.     An  wlze. 

DU'Oape'.     [Fabric.)     A  rii-li  tilk. 

Duok.  {Fahric.)  A  llax  fabiiu  lighter  and  finer 
than  c«nv«.>i. 

Duok'a-blll  Bit.    A  wood-boring  tool  adapted 


wdit 


ibni 


in,  I 
the   barrel   of  the  tool   I 
portion  whose  e<tge  is  shatpeued  to  form  the  cutter. 
See  Bit;  Bokini!. 

Dtiok's-foot  Fro-peller.  A  collapsing  and 
expanding  pni|ieUer  which  olt'cra  but  little  resistanca 
in  the  non-efTective  niotion,  but  exjrands  to  its  full 
hri'ailth  in  delivering  the  efTvctive  stroke,  fomiiiig  a 
kind  of  folding  oar  which  ojiens  to  act  against  tna 
water  when  pushed  outward,  and  closes  when  dnwn 
back  at  the  end  of  the  stroke. 

The  idea  was  taken  fruni  the  foot  of  a  duck,  and 
was  tii-st  triitl  by  the  o-lebrated  Benionlli,  after- 
wards hv  Genevois,  a  Swiss  clergymau,  about  1767  ; 
then  by' Karl  Stanhope  sliout  ISrs.  it  was  used  <m 
the  river  Thames  about  1830. 


DUCTILIMETER. 
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DUMB-WAITER 


Nairn's  propelling  apparatus,  English  jiatent, 
1828,  has  the  contractile  retreat  and  expanding  ad- 
vance, the  eulvaTice  being  understood  to  mean  the 
effective  stroke. 

Duo'ti-lim'e-ter.  An  instrument  invented  by 
M.  R(*gui('r  for  ascertaining  the  relative  ductility  of 
metals.  The  metal  to  be  tested  is  subjected  to  the 
action  of  blows  from  a  mass  of  iron  of  given  weight 
attached  to  a  lever,  and  the  effect  produced  is  shown 
ui)on  a  graduated  arc. 

Duo-til'i-ty.  The  qualitv  of  adaptedness  for 
drawing  into  win; ;  as  malleability  is  for  being 
l)eaten  into  leaves. 

Tlie  order  of  metals  in  these  two  respects  is  as 
follows :  — 


The  halterts  of  the  Romans  and  Grecki  wen 
weights  used  for  exercising  and  lea|jiiig.  Om  «■ 
grasped  in  each  hand  and  they  were  swayed  to  ia- 
crease  the  momentum  of  the  body  when  Taolting. 

The  discus  was  a  circnUr  atone  or  {date  of  mttal, 
and  was  thrown  from  a  fixed  spot  to  a  dtstanoe. 

Fig.  1791. 


DuetUitj. 

BfaltoaUUty. 

Oold. 

(iold. 

Silver. 

Silver. 

Platinum. 

Copper. 

Iron. 

Tin. 

CopI»er. 

Platinum 

Zinc. 

licad. 

Tin, 

Zinc. 

F«ead. 

Iron. 

Nickel. 

Nickel. 

Duo'tor.  A  ^ge  or  straight-edge  to  remove 
superfluous  matenul,  as  one  on  the  color-roller  of  a 
calico-printing    machine,   inking-rollers,   etc.      See 

DOCTOII. 

Duo'tor-roU'er.  {Printing.)  A  roller  to  con- 
duct ink  to  another  roller  or  cylinder. 

DuffelA.  (Fabric.)  A  thick,  coarse  kind  of 
woolen  cloth  having  a  thick  nap  or  frieze. 

Dug-out.  A  canoe  formed  of  a  single  log  hol- 
lowe<l  out,  or  of  )>arts  of  two  logs  thus  hollowed  out 
and  uftf^rwards  joined  together  at  the  bottom  and 
ends.     See  Canoe. 

Dul'oi-an'a.  {Afusic.)  A  metallic  mouth-pipe 
stop  tuned  in  unistm  wit\\  diapason,  and  having  rela- 
tivel}'  long  and  narrow  pip<'8  which  pnMlucc  a  certain 
sweetness  of  ton«'.     See  hroi». 

Dul'oi-mer.  The  dulcimer  is  8up|>osed  to  be 
identical  with  the  jwalttTy  of  the  Hebrews.  It  is 
fre<iuently  mentioned  in  S(!ripture.  The  modern 
dutciiiur  cunsi-sts  of  a  l>ox  with  a  cover  which  forms 
a  sounding-boanl,  and  has  a  number  of  wire  strings 
stretched  over  a  bridge  at  each  end.  It  is  playtKl 
by  elastic  rods  with  i)ellets  of  cork  at  the  ends.  The 
numlMT  of  strings  is  usually  about  fifty. 

*•  Here  [at  the  pui»iH!t  play  in  Co  vent  Garden], 
among  the  tiddlers,  I  first  saw^  a  dulcimere  played 
on  with  sticks  knixtking  of  the  strings,  and  is  very 
pretty."  —  Pkpvs's  Diary,  May  24,  1662. 

**The  Javanese  gtmbafuj  has  wotnlen  and  brass 
bars  of  different  lengths  placed  crosswise  over  a 
Wooden  trough.  They  art^  struck  by  small  sticks 
with  a  ball  of  i>ith  at  the  end."  — Hickmore'h 
Trnipch  in  the  Indian  ArvJiif)ehgo. 

Duledge.  The  dowel -pins  of  the  fellies  of  a 
gun-OArriagc  wheel. 

Dtim.  {Mifi  in^j. )  A  frame  of  woo<l  like  the  jambs 
of  a  door,  set  in  loosi>  ground  in  adits  and  places  that 
are  weak  and  liable  to  fall  in  or  tumble  down. 

Dumb-belL  An  exercising  weight  consisting  of 
a  handle  with  an  oblate  sphere  at  em^h  end. 

a  is  the  onlinary  dumb-bell. 

&  is  a  dunib-l>ell  in  which  the  weight  is  graduated 
by  constructing  it  of  a  series  of  shells,  one  over  the 
other,  which  mav  Ix*  removed  at  pleaHU^^ 

c  is  Wind.ship  s  dumb-l>ell,  which  has  a  number 
of  weights  slipping  on  a  tul>e,  and  having  washers 
and  keys  to  nold  firmly  any  number  that  may  be 
deaired. 


Dmmb  llrfb. 

Our  quoUs  arc  rings  which  are  thrown  on  to  or  m 
near  as  possible  to  a  stake,  being  a  game  of  skill 
rather  than  of  strength.  Jn  country  places  bor» 
shoes  are  often  used. 

The  Scotch  game  of  "patting  the  stone,"  of 
throwing  the  hammer,  resembles  the  hurling  of  thi 
lump  of  iron  in  the  funeral  games  of  the  Greeks.  A 
heavy  mass  of  a  spherical  form  {soLts)  was  perforated 
at  the  center  to  receive  a  thong  or  rope  which  formed 
the  handle.  In  the  form  of  tiie  disooholia  it  is  yet 
used  by  the  mountaineen  in  the  canton  of  Appei- 
zell,  in  Switzerland. 

1  n  the  Scotch  game  of  curling,  the  stone  or 
block  is  propelled  along  the  ice  to  a  stake  or  ~ 
(!all(Ml  the  "pee,"  the  omect  being  to  land  it  as  nor 
"  home  "  as  j)ossible  and  dialodse  opponents. 

Dumb-fnr'naoa.  A  renulatiiig  luiiiaee  fir 
mines,  so  con- 
trived that  the  Hi-lTBl. 
foul  inflam- 
mable air  from 
^  the  more  re- 
mote parts  of 
the  nune  shall 
not  be  brought 
in  contact 
with  the  fire 
at  the  mouth 
of  the  up-cast 
sliaft  a.  This 
is  effected  by 

causing  the  air  from  tboM  paiti  to  be  iatrodMri 
into  the  shaft  by  a  separate  pastsge  h  entcrii^  tti 
shaft  some  distance  above  that  from  the  foimca. 

Dumb-plate.  (Stsam,)  The  dmd-piait  or  ■» 
tion  of  the  furnace  bottom  clooe  to  the  doon,  wm 
has  no  air  apertures  or  spaces. 

Dumb-waif er.  A  morable  f^me  fbr  coafeyl^i 
food,  etc.,  from  one  story  or  room  of  a  boOding  li 
another. 

The  ordinary  form  is  a  suspended,  ooanter|mMi 
cupboanl  a,  moving  within  a  vertical  chate^  vhiek 
has  openings  at  the  respective  storiea»  at  whidi  tki 
dishes  may  be  placed  on  the  shelT«s  tad 
tlien*from. 

The  dumb-waiter  of  the  PaitonTille 
land,  consists  of  a  cupboard  h  hoitted  bj 
winch,  and  containing  trays  which  are 
the  eupboanl  and  placed  on  a  carriaae  «  whkh  iMi 
on  the  hand-railing  d  of  the  Udoonwi  oa  Ofpijili 
sides  of  the  corridor.    This  priaoa  fa 
the  separate,  silent  ayitemt  tad  aa  tht 


eraes  along  the 
corridor,  atlenil- 
anta  at  each  end 
atop  the  carriage 
opposite  the  doors 
□r  the  cells 
succesBion,  and 
distribute  tl 
food    to  the  -i 

Dnni'my. 

A  locomotive  with 
condensing 
gines  tor  city 
travel,  and 
mijuently  a 
log  the  Doi 
escaping  s' 
See  Strbet- 

2.  A     lloatin) 


:.  (S 


ing.)  A  tool  of 
boxwood,  shaped 
like  a  amoothing' 
iron,  and  iiEted  by 
hat- in  nk  era  in 
gloauing  the  sur- 
face of  Fiilk  hats. 

Dtun'my-oai. 
A  pasaengi'r<(;ar 
having  an  engine 
and  boiler  i 
endoompartmeut. 

D  umb -■!&'- 
glM.  Silk  thread 
formed  of  several 
Bpu  u  filaments, 
associated  and 
twisted  togi'ther. 
Several  dumb- 
gingUa  combined 
and    twisted 


tkrojBn-singh 
Dtuap-bolt.      {Shiptniilding.)     A     short 
driven   in   to  hold   planks  temporarily,   until   the 
'tbron^  bolt*  are  driven. 

Dnmp'ing-baok'et.  {Mining.)  A  hoisting- 
backet  in  a  shaft  so  swung  as  to  be  tipped  for  the 
diacharge  of  its  loaii,  or  having  a  bottom  which  ia 
eloB«(l  by  a  latch,  but  may  be  strung  oiien  for  drop- 
ping the  contents. 

" I'lnC-OM'.       L.miiu.iiK-iJiio  oic  •"^•1    !■•  ■ 

fill- 


IJCnmp'lllg-OM'.  Dumping-cars  are  uied  ii 
.■trnctiug  and  ballasting  isil roads,  eicavatiiig  ai 
tng  in,  canal  and  dock  building,  for  carrying  oi 


'1  DDMPINO-CAR. 

The  car  a  has  shutten  in  the  bottom  which  aii 
allowed  to  fait  when  a  bolt  or  button  is  withdrawa 
The  tilting  car  b  has  a  bed  secured  by  a  longitudina] 
bolt  to  tlie  frame,  and  may  be  tilted  sidewayi  so  la 


d^^ 


DuTnji{nf  Can 
to  discharge  its  load  over  the  wheels  outaids  tha 
track.  Hooks  retain  the  bed  in  a  level  position  till 
the  car  reaches  the  plac*  to  dump  the  gravel.  Dump- 
ing-cars are  made  to  discharge  at  end  or  side  (di,  or 
to  swivel  and  dump  in  any  direction  («).  The  load 
is  about  2^  cubic  yards. 


FlR.lTM. 


Emgtiih  Ditmpim^'O 


DirXPlNO-OABT. 


DDPLlX-UCAFUmn'. 


.^^^ 


DomptiiB-onrt  One  havin);i  bed  hinged  to  tha 
Axle  and  caiMble  of  being  Cip[Hxl  to  diacluu^  ita 
load.  ]d  the  example,  as  the  cart  or  wagon  body 
in  tipped  up  to  diifngi  the  load,  the  Uil-boord  vrill  be 
raised  antonulitally,  and  will  droji  bock  a^n  into 
place  and  fusteii  itfielf  as  tbe  tali  body  u  agaiu 
nused  into  a  honTontal  ]>oiiitian. 

Domplng-^esL  An  armngement  in  a  harvester 
far  drop|iing  the  gavels  nf  grain.  The  cat  grain  falls 
■gainst  one  of  the  reel-bua,  which  hold  it  up  till  a 
gavel  is  collected.  The  reel  then  make*  a  |iartial 
rotation,  drojipinff  wliat  has  been  collected  m  tbe 
rear  of  the  cutter-liar,  and  bringing  another  bar  into 
position  for  colli-cling  another  gavel. 

Domptng-sled.  One  with  an  amngenient  for 
eliding  back  the  bed  so  that  it  may  overbalance  and 
tip  oat  tbe  load.     The  box  is  hinged  to  tha  rear 


fwang  down  to  dump  tha  bad.  Each  metitm  li  !>• 
dependent!;  held  by  a  latch,  and  each  latA  ■«;  l» 
operated  by  its  appropriate  lerar  at  the  rig^t  hand 
of  the  driver,  so  aa  to  dapoA  tba  MBtcwa  at  tW 
«'n£on-bed  in  thrae  aeparata  jdlea. 

Fig.  ISOO  has  a  wagon-bed  which  twm  badi  «■■ 
Tollers  by  power  applinl  through  a  wineb  and  nfM. 
Ilv  a  change  of  the  tackia  tbe  bed  i«  laplaoad. 

'Dnmp^-lev'eL    Oiavatf •  lerri.    A  afUt-knl 
having  a  short  telracopa  with  a  Urge  t^aitan^  aad 
-  conpaaa ;  used  for aurnTinKinupaiH. 
The  teleacope  is  made  M  ■aJBdant  paver  to  omU* 

le  Burvevor  to  read  tbe  gtadnatlma  od  tha  rtiff 
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bolrtersc 


o  tip  and  dump  tbe  contents  when  the 
Dea  IS  run  back.  This  is  done  by  removing  a  catc:h, 
when  the  drall  of  the  team  on  the  tongue  draws 
upon  a  rope  and  runs  thr  Irnx  to  the  rrar. 

Dnmp'lng-vrag'oiL    One  witli  an  arrangement 
for  discliar^itg  tlie  coiilrnU.     In   Fig.    17U9    the 
hinged  sections    constituting  the  bottom  may   be 
Fig.  ITOB. 


the  surveyor  t 

without  depending  oi 

Dnn'dar.     (SMyar-matmi.)     The  jfatfllalila  bsa 
and  dregs  of  the  cane-tngtr  boiliii^ 

Oaiii-b*A      Used    in    caliM-printing  wwb. 
See  DuKOiKd. 

Dnn^^lM'k.    A  4-tined  fork  tat  \ 
spreading  mannra. 

Dung-liook.     {A^rict^lMn. 
for     dragging 


wnicnnasDeen 
dumped  in   (.      _ 

'fiWit*  I  u 

ilito- print-      ■!  4 

F.)  Removal      \  \ 

:hesuper<ln-        '  -g  ' 


«MM«M 


Driitpimt-Vagn. 


iCalKO- 

of  the  superftn- 
ouB  mordant 
by     paBBing 

dried  calico  thro_„ . . 

and  water.     It  is  paaNd  throng  tw*  «Mmm  « 

by  3  and  4  feet  dern,  tbe  Stat  ef  wUA  kaa  t«» 
gallons  of  dung  to  its  cantenta  ct  wtaij  aad  Ifci 
other  a  solntion  of  half  the  atre 
passed  through   them  in  «nee< 
vaux-pil,  and  then  in  a  dadl-tn 

AsolutiwiofiiheaphaUotliiDi^phaaphtaflfwi^ 

and  gehrtine,  U  sanwtinMi  snlr""""  '-  -^ 

dung. 

Dtm'nacs.      (tfimtUal.) 
name  apiilied  to  looae  wood  at  the  bottna  af  a  b 
to  taiK  the  cargo  above  tbe  bflga-wHw,  mA  ah 
chock  it  and  keep  it  fn«n  roll- 
ing when  stowed.  H).  Wft 

Dn'o-ded-mo.  (Priming.)  ~ 

A  shert  folded  so  as  to  have  II  . 
leaves,  — 2i  pages.  Otncnllj  J 
written  "lano."  " 

Dn '  plax  -  aft-capa 'a 
The    rfti;iJ<x.eaupeBirBt    b  M  ' 
called  from  the  doabla  d 
of  iu  ■cepe.wheel,  whkh  haa   , 
nmr   and    cromt    ' — '*"        ** 

'  k, « 
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DUPLEX-LATHE. 
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DUPLEX-TELEGRAPH. 


B^Mpfc^^'  ilxrat  1658.  The  duplex -esoai>ement  was 
iMroiied  by'Dyrer  and  Breguet. 

^'Tbfb  jtikmee-arbor  carries  u  pailet  which  at  each 
otoiUition  receives  an  impulue  from  the  crown- 
tmUL  In  the  arbor  is  a  notch  into  which  the  spur- 
tMtk  fall  in  succession  as  the  cruwn-teeth  consecu- 
tively pam  the  impulse-pallet. 

l>ll/llleaB-latlia.  A  lathe  invented  by  Fairbtiim  for 


vsg.isoa 


turning-otr, 


scre.wing, 


and 


surfacing. 
The  petrnli- 
arity  in  this 
lathe  consists 
in  the  em- 
ployment of  a 
cutting-tool  at 
the  back  of 
the  lathe  in 
addition  and 
op])ositctotho 
tool  in  front, 
but  in  in- 
verted posi- 
tions to  each 
other.      The 

__...,-.,     ...  transverse 

Fdwbau7i*s  Duplex- Lathe.  f««.«o     „«„ 

'  forces    are 

tluu  balanced,  and  time  is  saved. 

Oy  tool  in  front. 

hf  invei-ted  tool  at  back. 

c;  bed  and  standard. 

d  and  d,  two  compound  slide-rests. 

#,  a  right  and  \vft  screw  for  moving  the  two  slide- 
mtaumultaneously  toand  from  the  center  of  the  lathe. 

In  another  form  the  stationary  ring  is  KU])port(Ml 
OD  pedestals,  and  tits  closely  to  the  outer  surface  of  a 
ling  within  it,  each  being  formed  in  two  parts  held  ■  shafts  oil 

Fig.  1804. 


longed  into  the  pump-cylinder  to  form  the  pump-- 
rotl. 

Each  engine  drives  its  )»lunger  at  a  s|)eed  unifonn 
throughout  its  sti-oke,  during  which  it  opens,  by  a 
rot^k-shuft  and  appropriiite  connections,  the  steam- 
valve  of  its  neigh  l)or,  and  ])ausi*s  at  the  end  of  its 
own  stroke  till  its  own  steam-valve,  Ix^ing  opened 
:  by  the  motion  of  the  other's  piston-rod,  cjiuses  it  to 
return.  Other  than  this,  there  is  no  mechanical 
connection  between  the  engines,  but  either  piston 
can  remain  at  rest  while  the  other  is  in  motion. 

The  combined  and  I'eciftrocal  action  of  the  two 
double-acting  ))lungers  thus  driven  at  unvanring 
piston  speed  by  the  combined  pn'ssures  in  the  iiign 
and  low  ))ressure  steam-rylinuers  (whose  sum  is  a 
practically  uniform  (luantity)  forces  the  water  in 
a  steady  stn^am,  and  the  wat«T-valves  are  seated 
by  their  own  giuvity  through  the  erjualization  of 
pressures  in  the  wat«*r-cylinder,  during  tlie  pause  of 
each  engine  at  the  end  of  its  stroke,  allowing  the 
incoming  currents  to  subside. 

The  engine  works  expansively,  and  also  condenses 
the  steam  ;  but  no  cut-off  is  us(k1,  the  steam  being 
used  at  high  pressure  in  the  smaller  cylinder  and 
exhausting  into  the  large  low-pressure  cylinder 
which  is  immediately  behind  and  in  line  with  it, 
and  where  it  is  used  expansively.  The  motions  are 
all  recipnx'ating  ;  no  materials  are  emph)yed  for 
ccumterba lances,  to  ])ass  dead-centers,  or  as  conser- 
vatoi"s  of  {K)wer  (fly-whex-ls)  to  offset  by  acquired 
momentum  the  diminishing  pres.sun'^  of  steam  in  the 
cylin<lcr  when  steam  is  cut  otf  at  a  j)art  of  the 
stroke.  The  mean  pivssui-e  resulting  from  the  a<>tiou 
of  the  two  cylindei-s  being  almost  constant  when  the 
parts  are  ]»roperly  pro}>ortioned,  the  result  is  a  uni- 
form piston  speed. 

The  single-acting  air-pumps  are  driven  by  rock- 
the  main  piston-rod,  and  are  in  a  con- 
venient and  accessible  po.sition  below  the  open 
cra<Ut?-ro<ls,  which  connect  the  steam  and  pump- 
cylinders.  The  valves  are  rubb(?r  disks,  backed 
with  iron,  working  vertically  on  fixed  spindles. 
They  are  reached  through  the  hand-holes,  and  are 
]>urposely  made  numerous  in  order  to  subdivide  any 
trouble  from  the  possiV»le  failui-e  of  any  one  of  them. 
The  duty  trial  of  the  Newark  engin<*,  iiMhuHMl  to  the 
actual  delivery  of  watei-  in  the  reservoir,  was  by  an 
average  of  the  modes  of  calculation  about  7*5,.'!>00,O00 
l»ounds  lifted  one  foot  high  by  lUO  pounds  of  coal. 
See  Duty. 


Du'plez-punch. 

1.  One  having  a  coun- 
ter -  die  mounted  on  an 
opposite  jaw,  as  the 
ticket -punch. 

2.  One  having  a 
fone  derived  from  the 
rolling  action  of  two 
I  level's  on  a  common  ful- 
togcther  by  bolts  passing  through  projecting  flanges.  !  crum,  forming  a  toggle. 
Tlie  inner  ring  has  flanges  projecting  inward  from!  Du'plex-tel'e- 
its  rim,  upon  which  the  cutters  are  aiTjingetl,  and  a  |  graph.  A  telegraph 
continuous  row  of  short  cogs  on  the  outer  suiface  of  '  .so  aniinfjcd  that  mes 


Fig.  180&. 


BogarduM^s  Duplex- Lathe. 


sages  can  Iw  simulta- 
neously transmitted  in 
op]»osite  directicms  on 


the  ring-gi'ar,  with  a  worm-wh<»el  working  in  a  mor- 
tise nijule  through  the  outer  ring. 

Du^plex  Pump'ing-en'gine.     An  arrangement 
in  which  two  steam-engines  of  e<|ual  dimensions  art?  !  the  same  line- wire. 
placed  side  by  si<le,  one  oiwrating  the  steam-valves        "^^      ...» 
of  the  other. 

The  **  Worthington  "  componn<l  engine  illustnitcd  is 


Duplex- Pimch. 


The  lirst  teh'graph  of  this  kind  was  devi.sed  by 
Dr.  Gentl  of  Austriji,  in  1853,  and  modified  by 
Friesdieu  and  iSiemens-ITolske  in  1854 ;  but  it  is  only 
eoDiposei]  of  two  steam-engines  each  working  a  pumj).  !  within  the  past  few  years  that  any  duplex  systems 
Eacn  engine  has  two  steam-pistons,  which  operate  in  j  have  Imvu  jmt  into  Kucces.sful  o)>eration,  and,  up  to 
the  smaller  high-pn^asure  and  the  larger  low-pressure  this  time,  cmly  on  American  lines, 
eylinder  respectively,  on  the  same  rod,  which  Is  pro-       The  syHtem  invented  by  Joseph  B.  Steams,  of 


DirPLEX-TELEO  RA  PH. 


ment  ia  compoaiHl  of  two  ja^is  of  elrrtro-nugnvta 
nt  m  &utiiig  in  opjHMite  tlireutions  upon  a  vonnnon 
■muitnre  iRTvr  A.  The  kt>y  is  th«  Armature  of  an 
electrO'iiiiigiiKt,  wliicli  is  in  u  local  uinruit  cont  rolled 
by  a  Hum;  k(>y  K.  LB  it  ttic  local  battf  ry.  The 
main  bntK'ry  (.If  Jfl  rum'nt  is  i-<[iially  ilivided  be- 
tween thr  rrlay-mugiitrtH  m  m,  one  lialf  )iaasiiiK 
thmiisli  utie  iH-t  of  iim^ii'ts  to  the  lilii!  I,  Bliil  tllu 
othrr  hiilf  paaMii^  tlinm^h  tlie  otlirr  iniwnets,  and 
arhEOBtat  A  — «i[iial  to  tlie  niiistntiue  of  the  Diaiii 
line  —  to  mrth  B.  Tiie  n'lay-inu((ni-ta  am  thus 
njanlly  rxcitiil  and  thi^ir  influenc:f  iijion  the  arma- 
ture nillttaljuil,  HO  tlwt  thf  outf(oinK  current  Kiven 
iioaignal  atthr  wnding  iitatioti.  A  I'unvnt  reLvivnl, 
hovwvrr,  travrnoi  only  one  set  of  Uin  elxr.tm-iiiaa- 
nrtHidiatroyingtliuKquilibriiim,  aiidcauRingasignaT. 
The  key  is  an  coUDtructed  tliat  it  clow*  oii«  circuit 
to  the  rartli  Uvforo  l)mikili}{  aniitliKr,  thils  alwayt 
pnuviviiiK  tliK  uuiitiiiuily  nf  the  utn-iiit,  a  randition 
mwiitinl  in  ay«Uni»  of  this  kind.  A  wndeiiHKr  C  is 
|iUim1  in  a  sliuiit  ttirciiit  to  the  mugni'tH  iu  the  iihiirt 
or  hiHiHi  circuit,  in  onirr  to  iirutnilizr  tlm  ttlitut 
of  theexlrar.nrrcutan  tlieliue-uiagnetsof  the  relay. 
Anotlicr  tystum  of  Mr.  Stmrus  ia  sliown  in  tJie 


hwer  part  of  thi'  mm 
armnKi-inpnt  of  rin'nil 
briilip'.,"  the  rrlai 
placed       ■■     ■   ■' 


>4  DITSTEB. 

Ivry  ii  divided  by  tlu  rhenatata  r  r  and  M  if  ba  ponia 
7  :.  If  Ihp  rexiitanwi  nf  tircuita  C  ta  t  aad  Cla  w 
an  [nvportianately  t«  tmch  otbrr  h  iiai»«j»i.ia  of 
circuita  x  y  or  line,  and  ■  to  caKh,  iko*  Bill  be 
no  curreut  iu  trattaniittlns  acroaa  tlia  Uidft « t,  la 
which  the  mla^  or  r<«*lnng  Irutnamral  m  flaerf. 
The  larger  portion  of  thu  Intutubigctirat.  fcaaw. 
pasws  through  aud  avtuat«a  tttv  rday,  oi  it  «Ak« 
til-'  jHitli  of  lea«t  rminUnLT. 

Mo4<v  G.  Fannri.  of  Boaton,  innnlad  a  ^aalai 


ol  thf  r 

v.'is'.l  tliv  batli'iy  at  th*  wfidinc  kUtton,  tUa  » 
vi'nat  inahinK  th(i  aWuiU  at  the  dutaot  -*-<t-n.  dir 
rr-lay  lx>ing  pri'vetitM  fioni  napondiiuf  by  tW  tmr>- 
tent  of  a  loral  FqualixiDg  baitfry  cbrnA  liwl» 
neously  by  this  key. 

Dn'pl^-tTpe.  {I'hotografihii.i  A  luBa  ftna 
to  a  mode  of  taking  two  phnlograjiha  uf  (b*  eMtt 
penon  in  diffentiit  pmqlJOR*  by  larq  iij iraTwiii.  m 
that  he  aliall  ap^xwr  in  two  cliarvrtrr*  —  isy,  hr  i» 
ktance,  pUiying  thv  piano,  and  —  ii  i  iiin—ji^| 
liimulf— on  thP  riolin.  It  ia  done  by  tn  as> 
posarea,  with  aomc  akilUul  mode  of  liiJtUf  Ua  A- 
viiiion  line.  Shivc'a  daplicatknx  tnUcclur  la  ^» 
KtTucted  for  thia  purpoat. 

Dn'tMioe.  A  Mout  wod*n  atulf  lonmiij  mtih 
in  iiniiation  of  bulf  JratbfT,  and  luel  far  giiiiwh 
iJiirtint.     (!'a]W  also  I^mmf. 

Dn-rom'a-Mr.    An    iiuLrumenl    ia**Mad  If 

llehreiiH.  rlcsignrd  for  teatinK  llin  rclalirn  h     * 
ofktwl  roils.     Thia  "  duTouietCT,"       '"  "     " 
virtually  a  amall  drlUiu^-madtlnr, 
or  niaefiine  ponrer,  vbuh  nviatvr 

ruvolutiong  of  the  drill  a^ndl*  awl „_  _„ 

of  fwd,  tbtf  Utt«T  bring  given  by  th>a]ipDcwdMirfa 


a*  it  b  al  jM,  k 
wnHtlntt  tqr  baad 
a  tlu  iMnilMrrf 


.   Tk 


of  tbe  machine  and  tlic  atata  of  lb*  nUte 
cilgcs  are  Hnpposed  to  be  ronatani  iiDanttUa^  aM 
iia  nii'h  ore  thrown  out  of  tba  tati-ulalJalL  TIs 
hanliifiia  of  a  metal  ia  a>iwid«rnl  lo  hi  btno^ 
proporlionnt*  to  the  d«lilli  of  fcml  obtained  with  • 


in  qaalltjr  of  w 


figun'.     It  is  haard  on  tbe    liffirn?  sorting,  cutting,  indjialpijig.     It  cou 
known  Kn  th<^  "  Wli<>atatniie  :  a  revolving,  wire^loUi  eyliwler  Incloaail  in 

ay  or   rpctivinp;  iiistninicnt  being   which  wceivea  tlia  doat. 

ulfF-    The  current  of  the  main  bat-        3.  {JliUint.)    A  hhIiIm 


DOsnNG-BRUSH.  7( 

and  blowing  bnn  to  remove  particles  of  flour  ad- 
Iiariag  thereto.  Th«  bran  u  fed  in  at  a  spout  nt  the 
■nulleT  end,  and  is  driven  and  blown  through  the 
Hlab«8  of  the  conical 


bristles.     Or  a  feather  brush. 


or  carpet.  The  example  shown  has  a  lid,  handle, 
a&d  an  inclined  plane  with  offtiet  at  the  front  edge. 

Dtut-BhoL    The  smaJlent  Hize  of  shot. 

Dntoh-oaMi.  (Atiniiig.)  A  shiift-frame  composed 
of  four  pieces  of  plank,  used  in  shafts  and  galleries. 
A  imninq-caiK. 

Sntoli  CUnk'er.  A  yellow,  hard  brick  nude  in 
Holland. 

Dntoh  PoiL  A  copper  alloy,  rolled  or  hammered. 
See  DirrcH  Gold,  rAlledalw  l)UTi;it  Leaf  ;  Dutch 
Hktal;   Dutch  Minekal. 

Dntob  Ool±  The  alloy  uiwi  at  the  works  of 
Hwermilbl,  near  Potsdam,  is  composed  of  ;  — 

Copper,  11  ;  dnc,  2. 

This  is  rolled  into  sheets,  and  is  mode  into  the 
Datuh  leaf  used  in  broiaitig. 

Datoh'lug.  The  process  of  removing  the  incm- 
btanaoiu  akin  from  the  barrels  of  i|uillH,  and  drying 
np  the  vascular  membrane  in  the  interior. 

They  are  heated  by  pUmKtiig  in  hot  sand,  and 
then  scraped  to  moove  Uie  skin.  The  heat  shrivels 
the  interior  membrane  and  dissipates  the  oily  mat- 
ter of  the  quill,  renilering  it  transparent. 

Datoh'iiuui.  {Carfxntry.)  A  playful  name  for 
a  block  or  wedge  of  wood  driven  into  a  gnp  to  hide 
the  fault  in  a  badly  made  joint. 

Datoh-OT'eii. '  {Cooking.)  a.  A  spider,  thiilel, 
or  camp-anen  used  by  thim:  who  cook  by  hot  cosls 
on  the  hearth.     A  mode  yet  common  in  the  West, 


r^.  1809. 


and  Qiunrnassed  in  its  rranlts  with  skillfnl  house- 
wives. The  pot  stands  in  hot  rinlx'rs.  and  more  of 
the  same  are  pile<l  on  the  dish-shappd  lid. 

J.  A  cooking-chamber  auspendeii  in  front  of  a  fire 
BO  OS  to  cook  by  radiation.  Also  eminently  satis- 
tictory  in  its  resultii,  in  just  Bnch  ili'gr^e  as  tott.st- 
ing  exceeds  baking  ;  grilling  or  broiling  than  frying. 
It  says,  "  Aha  !    I  have  seen  the  lii-e." 

DatohrHKOOp.  A  box  shovel  su9|^nd.;d  by  cords 
ban  ■  tripod  and  used  for  irrigation. 

Dntoh-tlla.  A  variegated  or  painted  gkzed  tile 
made  in  Holland  and  formerly  used  for  lining  their 


5  DUTY. 

DtifteeB.    Coarw,  unbleached  calicoee  of  India. 
Duty.    The  useful  effect  of  an  engine  in  woric 
performed. 

This  term  was  first  explained  in  a  definite  and 
precise  manner  by  Davies  Gilbert,  President  of  the 
Royal  Society,  in  s  paper  read  before  thst  body  in 
1827.  "The  critpnoti  of  the  effiiii-ncj  of  ordinary 
machines  is  force,  multiplied  by  the  siiace  through 
which  it  acta ;  the  effect  which  they  produce, 
measured  in  the  same  way,  has  been  denominated 
dull/,  a  term  first  introduced  by  Mr.  Watt  in  ascer- 
taining the  comparative  ment  of  steam -enginea, 
when  he  assumed  one  pound  mised  one  foot  high, 

for  what  has  been  called  in  other  countries  the 

dynamic  unit;  and  by  this  criterion  one  buahel 
'  coal  has  lieen  found  to  [lerform  a  duty  of  thirty, 
forty,  and  even  fifty  milHona."  This  has  been  more 
than  doubled  since  the  writing  of  the  paper  of  Mr. 
Gilbert. 

The  duty  is  not  an  expreaaion  of  the  work  done, 

tioii  and  other  resistances,  but  is  the  actual  uaeful 
eftect,  expressed  id  pounds  weight,  of  water  octnall; 

The  duty  of  the  Newark  water-work  duplex- 
pumping  engine,  aa  obtainol  by  multiplying  to- 
gether the  area  of  the  plunger  in  square  inchee 
(373.85),  and  the  pressure  in  pounds  per  aqnate 
inch  <7A.68),  to  obtain  the  toad  in  pounds,  and  this 
by  the  travel  of  the  piston  in  feet  per  hour  (10,808.4), 
nnd  dividing  this  product  by  the  number  of  hundreds 
of  pounds  of  coal  consumed  per  honr  (1),  was 
77,157,840  fool-rounds.  As  obtained  by  multiply- 
ing the  displacement  per  stroke  in  cubic  feet 
(10.4042),  into  the  number  of  strokes  per  hour 
(2722),  the  weight  in  pounds  of  a  cubic  foot  of 
water  (62.51,  and  the  height  in  feet  lo  which  the 
water  was  raised  for  delivery  (174.82) ;  and  dividing 
this  product  by  the  number  of  hundreds  of  pounds 
of  coal  consumed  per  hour  (4),  the  duty  was 
77,358,478.  As  reduced  lo  the  actual  delivery  of 
water  in  the  resen-oir,  it  was  76,386,262  and 
76,581,BB4  by  the  two  methods  re)>ni.>ctively. 

The  fallowing  is  the  duty  officially  given  for  the 


Hartford  (3  experiments),  ( 

58.779,300  to  64,869.400 
Brooklyn,  No.  3,  double-acling  bi-am  .      72,000,000 
Cambridge  (2  experiments),  Worthing- 
ton  double-cylinder,  not  duplex 

66,941,100  lo  67,574,600 
Spring  Garden  (Philadeli>hial,  Coniish     58,909,300 


tinin   that  of  any  other  engine.     The  ditin  ii 
ported  monthly,  and  is  reduced  to  tHbulste't  form, 
from  which  the  yearly  report  is  made  out. 

The  duty  of  these  engines  has  been  gra<lnalty 
improved.  It  is  estininteil  by  the  number  of  pounds 
raised  one  foot  high  by  a  bushel  of  Welsh  coals,  94 

Posndi.  1  fool  hl(h. 

In  1769,  the  Neweomen  engine  .  5,500,000 
In  1772,    the   Newcomcn   engine,    im- 

pinved  by  Smeatcm      .  9.500.000 

In  1778  to  1815,  the  Watt  engine  .  20,000,000 
In  1820,  the  improved  Cornish  engine, 

average  duty  ....  28,000,000 
In  182ii,  the  improved  Cornish  engine, 

aversge  duty       ....  30,000,000 


D-VALVE.  I' 

PouDdi.llOat  Mfh. 
D  1S27,  the  iiniirovpil  Comisli  engine, 

aventti:  iluty  ....  32,000,W}0 
In  1S28,  thu  iniurovcd  Comuh  enginf, 

«vi!r«p!  duty  ....  37,000.000 
n  18S!9,  till!  iinprovi-d  Coriiiali  p|if{it»!, 

Hveniir  duty  ....  «,O00,OO0 
n  ISnO,  tliu  iiniimval  C-oriiuU  cngtnc, 

BveraK^  fluty       .  .  -  ■      43,350,000 

n  1830.  the  imiimvcd  ConiiHh  engine, 

■vurnf^  <liity  ....  61,000,000 
n  1850,  the  iinnrovpil  Cuniish  cngiiip, 

BTiraite  liuty  ....  60,000,000 
ConsoHiUtnl  miixM,  liiKheiit  duty  1827  67,000,000 
FoiTfV    C-oniwU    (Corn Willi),     highiMt 

aiityl834 97.000,000 

UnitHl  minea,  higliint  iluty  1S42     .        108,000,000 

D-valvo.  A  apenrM  i>f  iilkle-Talvp,  employnl 
chiiitly  in  the  BlcaTii-eiiKine,  nud  wla|itiHl  to  lirinj{ 
each  Hti'Hiii-iHirt  nlteraately  in  coiainunicatjon  wilh 
the  steam  hii.1  exlmust  romiw: lively. 

D^TMOg.  1.  A  large  iron  bar-wrench  used  to 
ti}(hten  nuM  on  biilts. 

2.  A  rrow-luir  usi'il  by  masons. 

Dw«rf-raft'«r.  (C^ir/wBd-;/.)  Uttls  jack.  A 
abort  raftiT  in  tbe  hip  of  a  roof. 

Dwftrf-waU.  A  low  wait  iorvina  to  ■uimnnil 
■n  invliMinv  ;  >ufb  n  wull  as  that  ou  wfaich  iron-rail- 
ing is  cniiiinunlv  si't. 

DTfllnB.  UyeinK  is  a  snbjw.t  not  involving 
■nui'li  nindiinery,  and  i*  thurufiire  hardly  within  onr 

Dyeii  are  oTf^nic  anil  inorganic. 

Thi!  former  are  vegetable,  KXuHjit  cochineal,  sejiia, 
Mid  tile  puqili-  of  the  murux. 

Must  iif  Ihf  vcgKtable  itolors  dn  not  exist  naturally 
in  pUnta,  but  are  obtained  l>y  aubjecting  Tcgetable 
•uluitBniiHi  to  sprcUl  ehemiinil  treatment ;  aa  in  the 
'Uase  <i1  gnntneiiK,  obtaiDHl  from  madiler. 

The  art  of  dyeing  RoiutiiU  in  iin|irFgiialing  fibrr, 
in  the  atate  of  i-loth  or  otherwise,  nrith  iiiluring  aub- 

Fibriiiis  innlerials  cliffKr  in  thiiir  relative  dixiKKi- 
tiou  to  ('lit  eoliir.  Their  dispiisition  to  absorb  and 
retain  enlor  ia  in  tlie  rallnwin^  onler,  beginning  with 
the  one  wliiuh  has  the  greatest  attnictiun  for  eolor  :  — 

Wool.  Flax 

Silk.  Hemp. 

Woolen  gooibi  dyeil  liefore  weaving  aiv  called  mw/- 
illffl:  if  Hfler  w.'«viiig,  puw-diitil. 

Dk-e-i'olors  an!  I'lMaHtirt  iir  mtjrrlirr. 

TitT  former  ai-t  direi'tly,  imiiarliiig  thi-ir  tint*  by 
simple  jiuintTKiim  in  tht-ir  iiifuNions  or  tleciK-tions  ; 
the  latter  inl«rinciliately, 


liie  monlant  ia  first  appUeil,  and  eaumni  the  dye 
vhieh  follows  to  ailhere  (o  the  fiWr.  nttm  singular- 
ly al&.'tiiig  its  lint.  HiuH  :  cotton  dippii)  in  a  no. 
lution  of  wmieru  (Moniin't  and  thru  m  a  Holutiun 
of  Io^cwikhI  (ifjK)  bei'ianes  blaek.  If  u  Holntiun 
of  till  (m-ifliinl)  be  snlniituti-d  for  the  snlt  of  iron, 
the  tint  iiii)iarlnl  by  thi>  higwoiHl  will  Ih'  violet. 
Monlantii  wi-r^  mail  iu  China  and  India  from  very 
dUtant  (ivrio-K  and  an-  deseriU-d  by  Pliny.  Set- 
Moses  uiiHi'  n.  r.)  apiaks  iif  ntnff  dyM  "blue, 
puqili-.  and  warlel  ";   "riiliiH'-skinH  dviil  nil." 

Jwir|ih   117211  n.  C.>  hud  a  eoat  of  many  i-obin  ; 
prob.ib1v  a  ]>r<Hhii'l  of  I  )iuii»si-nH. 

Dyeingixiillribiiti-tl  tilth.'  I'h.i'nii-ians.     Submion 


'6  DYE-TAT. 

(1000  B.  r,.)  Rent  to  Hiram  of  Tyrr  for  a  mao  "  cnn- 
iiing  to  work  in  .  .  .  purple  and  crinwoa  and  Udc' 
tlzekii-l  speaka,  in  hia  burden  of  Tyre,  of  tbe  "  biM 
anil  puqile  from  the  iilea  of  EUaha,"  vkich  m*/ 
mean  the  Peloponnesus  and  B4jaceiil  Uhuida. 

Tlie  moat  eelebrateil  dye  of  antiijaity  wai  the 
Tvrian  purple,  derived  from  a  kpeeira  of  murrx. 
I'liny  cites  two,  the  burcihuiii  and  yurjiara.  A  nin. 
gle  drop  orHuid  was  obtained  from  a  Hu  in  the  thnal 
of  cac)i  animal.  A  <iuantily  wan  heated  with  oa- 
salt,  rj]iened  by  exjmaurr  for  thm-  dava.  diluti-1 
with  Hvi-  tiiuea  lU  bulk  of  water,  kfj^  warm  for  .u 
days,  lieiiig  oecaiionally  skimmed  ;  tlien  •laritil 
and  amilied  aa  a  dye  to  white  wool  |>n-viou<ly  Mr- 
pared  by  the  action  of  lime-water  or  fucna.  Tlr 
wool  was  first  plunged  into  tbe  yaryun  and  lira 
into  the  fciicn'Hum.  Somrtiinra  a  iireliciiinaiT  tiat 
was  given  with  <:orcui>  (kemieot.  The  dye  and  d)i^ 
goods  atv  celebrated  in  the  Hebrew  and  other  amienl 

lliis  eolor  seema,  from  ita  extreme  beaaty.  per- 
manence, ami  eostlineM,  to  have  become  rrgal,  ui 
the  royal  taste  is  for  the  name  down  to  our  day.  TW 
rnlor  of  the  velvet  in  the  crown  of  the  Queen  r4  Ear 
Innil  is  a  shade  of  purple  ;  the  velvet  raronatina 
robes  of  George  IV.  were  of  that  color,  riiny  U-K 
70)  rays  that  the  robea  of  triumph  in  the  litnrif 
Homer  (900  n.  c.i  were  colored.  Pur[ile  habita  wnr 
given  to  tiidi-on  by  tlie  iaraelitra  from  the  apoilt  if 
the  kings  of  Midian.  Aehan  secreted  a  BabykiuJi 
garment,  and  suffered  for  it.  I'lutarrh  lava  tlri 
when  Alexander  took  Sun,  th«  Greeka  took  fna 
the  royal  treasury  purple  stuRs  to  tbe  value  of  S.ilOO 
Iidents  (I  talent  tSBO  x  S,000  =  14,300,000),  whkt 
still  retained  their  beauty,  thoiif^  tbcy  had  lui 
there  190  yrara. 

I'niRsian  lilue  was  diacovrred  by  Dieabarh.  at  Bit 
lin.  1710  ;  aniline,  in  1826,  hy  I'nTFidiTbrn.  la 
1856,  Perkin,  rxperinienling  with  aniline,  tTntfl 
it  with  birhrotnate  of  potaaia,  and  obtained  msbm. 
Arsenic  tried  as  a  suMtitute  for  fatchnmiate  </  po- 
tasaa  )irodaced  mageiUa:  bine,  given,  violet,  ud 
other  colon  were  inhaeqnmtl*  pmlnced. 

^MlU-makiHg.)     Hata  (hiackl  are  dyed  in  a  aah- 
tioii  of  auljihate  of  iron,  vtrdtBiia,  and  lonwal,  si 
of  160°  F.      They   an   allnwKclT 
■ing  repeated  prhlfi 

_  .  _ __    The  hau  are  all  on  thin  hlocki,  and 

a  miii  of  live  dozen  fills  a  crate,  which  ia  •wangFr^ 
a  I'rane.  and  thus  laisrd  and  lowered  as  nijBinid. 

Dye-kat'tla.  {I/al-makiiig.)  The  rat  of  dyri« 
1ii|uiil  in  which  bata  are  di|>iieil  to  color  them,  ll 
contairui  a  solution  of  aulphate  of  iron,  verdigrii, 
and  logwooil.  is  i»*intaine<l  at  180*  ¥.,  and  tk 
crate  of  hota  on  their  blocks  ia  rvpcatedlj  di|fsl 
and  aired  to  confer  the  nqnisita  depth  and  ^caasf 
color. 

Dr'en'-tMtlL  ThB  fl^iao- 

dyeing  material  in  the 
vnt  in  whii^h  the  fabric 
is  ininienied. 

DT-on'  Bidrtt 
Nitru-nnirtal«  of  tin. 
Employed  as  a  nmr- 
dant. 

Hy-'rM.t.  AI)eckor 
tub  in  which  goods  in 
piece  or  otherwise  are 
satuinteil  with  a  dye 
or  a  mordant  in  aoln- 
tion.  in  Fig.  1810, 
the  piece  of  cloth.  It* 
enda  being  sewed  to- 
gether and  tounibd  ia 
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^nn,  ia  coiled  around  the  rollers  in  a  devious  course, 
.ao  that  the  whole  piece  has  continuous  movement, 
in  which  it  is  aJternately  carried  beneath  and  raised 
fiom  the  liquid  dye.  When  the  cl-^th  has  been  suf- 
fidfsntly  dipped  the  ends  are  unsewn,  and  the  for- 
ivmrd  end  is  passed  between  the  wringing  voUers  in 

a  flat  form. 
Fig.  1811.  In    another 

r|3  ~TR«<         form,   the   goods 

are  contain  ea  in  a 
basket,  which  is 
dipped  into  the 
Tat  and  raised  by 
crank  and  rope. 
Dye-wood 
Cut'ter.  A  ma- 
chine for  shaving 
wood  into  small 
chips ;  usually 
^i;^  has  a  revolver- 
cutter,  and  re- 
sembles a  rotary 
planer,  except 
that  it  reduces 
the  whole  body 
•ef  the  log  to  chip.  The  rotating  drum  has  adjust- 
.able  serrated  cutters.  The  wood  is  fed  on  an  in- 
•clined  slide,  and  propelled  by  a  toothed  follower. 

Fig.  1812. 


Dipping'  Vat, 


Dyt'Wood  Cutter. 

actuated  by  a  spur-wheel  and  rack.  See  also  Bark- 
FLANiNO  Machine;  Rossing-machine. 

Dyke.  1.  (Afining.)  A  bank  of  basalt  or  whin 
by  which  the  strata  or  lodes  are  frequently  divided. 

2.  A  sea-wall.     See  Dike. 

Dy-nac'ti-nozn'e-ter.  An  instrument  described 
by  M.  Claudet  ('*  Philosophical  Magazine,"  June, 
1851),  for  measuring  the  intensity  of  the  photogenic 
lays  of  light,  and  computing  the  power  of  object- 
glasses.      See  ACTINOMETER. 

Dy-nam'e-ter.  An  instrument  for  measuring 
the  magnifying  power  of  a  telescope. 

The  magnifying  power  is  the  ratio  of  the  solar 
local  distance  of  the  object-gla.ss  to  the  focal  dis- 
tance of  the  eye-piece  considered  as  a  single  lens  ; 
and  this  ratio  being  the  same  as  the  ratio  of  the 
diameter  of  the  aperture  of  the  tele8co|)e  to  the 
diameter  of  its  image  or  disk  formed  at  the  solar 
focus,  and  seen  through  the  eye-piece,  the  object  of 
the  instrument  is  to  measure  the  exact  diameter  of 
this  image,  which  can  be  either  projected  on  mother- 
of-pearl  or  measured  by  optical  means. 

Ramsden  projiosed  for  this  purpose  the  double- 
image  micrometer,  an  instrument  formed  by  divid- 
ing the  eye-lens  of  a  positive  eye-piece  into  two 
equal  parts,  and  mounting  them  so  that  the  divided 
eoges  are  made,  by  means  of  a  fine  screw  a]>paratus, 
to  slide  along  each  other.  Each  semi-lens  thus 
gives  a  separate  image  ;  and  the  distance  of  the 
two  centers,  measured  by  the  revolutions  of  the 
•crew,  when  the  borders  of  the  two  images  are 
brought  exactly  into  contact,  gives  the  distance  of 


the  centers  of  the  images,  or  the  diameter  of  one  of 
them. 

Dyn'a-mite.  An  explosive  compound  invented 
bv  Nobel.  *'  It  is  a  mixture  of  75  per  cent  of  nitro- 
glycerine with  25  per  cent  of  infusorial  silica.  The 
silica  renders  the  powder  less  liable  to  explode  from 
concussion.  This  is  the  dynamite  proper,  but  dyna- 
mite is  also  used  as  a  generic  name  for  other  mix- 
tures of  nitro-glycerine,  —  as  colonia  powder,  which  is 
gunpowder  with  a  mixture  of  40  per  cent  of  nitro- 
glycerine ;  dualine,  which  contains  30  to  40  per 
cent  of  nitro-glycerine  mixed  with  sawdust  saturated 
with  nitrate  of  potassia  ;  lithofracteur,  which  con- 
tains 35  per  cent  of  nitro-glycerine  mixed  with 
silica,  and  a  gunpowder  made  with  nitrate  of  baryta 
and  coal." — Journal  of  Applied  Chemistry. 
D3rii'a-ino]n'e-ter.  A  power  measurer. 
Graham's  dynamometer,  improved  by  Dr.  Desa- 
guliera,  is  an  application  of  the  ordinary  steelyard, 
in  which  the  power  to  be  measured  is  exerted  upon 
the  short  arm  and  ascertained  by  a  weight  on  the 
longer,  graduated  arm. 

I^roy  s  dynamometer  is  a  spiral  spring  in  a  tube. 
Power  is  applied  to  condense  the  spring,  and  the 
pressure  iiKiicated  by  a  graduated  bar.  This  is 
e(iuivalent  to  the  ordinary  spring-balance,  and  is  a 
very  ready  form  of  dynamometer  for  moderate  forces. 
Kegnier's  dynamometer  (1,    Fig.   1813)  consists 

of  an  elliptic  spring  whose  col- 
lapse in  the  direction  of  its  minor 
axis  is  made  to  move  an  in- 
dex-finger on  graduated  arcs. 

The  power  may  be  applied  in 
two  ways  :  when  it  is  applied 
to  draw  the  ends  s  a  apart,  the 
index-finger  registers  myria- 
grammes  on  the  outer  scale  ; 
but  when  the  two  leaves  of  the 
spring  are  grasped  by  the  hands 
and  thus  pressed  by  a  power 
applied  at  right  angles  to  the 
former,  and  in  the  most  effective 
direction,  a  shorter  pin  on  the  same  pointer  registers 
kilogrammes  on  the  inner  arc  of  graduations. 

The  graduated  plate  with  its  pointers  belongs  to 
one  leaf  of  the  spring,  —  the  upper  leaf  in  the  illus- 
tration, —  while  the  other  leaf  connects  by  a  small 
copper  lever  with  an  arm  which  pushes  the  index- 
finger  as  the  elliptical  spring  is  collapsed  by  force 
applied  to  it.  The  index-finger  moves  freely  and 
retains  the  attained  position,  being  unaffected  by 
the  relaxation  of  the  force. 

For  moderate  forces  the  power  is  applied  to  con- 
dense the  spring  by  directly  pressing  tne  leaves  to- 
gether in  the  line  of  the  minor  axis.  For  superior 
forces  the  spring  is  collapsed  by  direct  dmft  outward, 
upon  the  loops  5  a  at  the  ends  of  the  spring. 

Braby's  dynamometer  (2,  Fig.  1813)  has  an  ellip- 
tic spring  like  Regnier's,  but  a  somewhat  different 
recording  connection.  Like  Regnier's  heavier  draft, 
it  is  attached  by  the  ends  c  d^  between  the  power 
and  the  load,  and  the  application  of  force  collapses 
the  leaves  of  the  spring,  oscillating  the  index-finger 
on  its  axis,  and  recording  upon  the  graduated  arc  the 
amount  of  power  exerted. 

The  Sector  dynamometer  (3,  Fig.  1813)  is  made 
of  a  bar  of  steel,  bent  in  the  middle,  and  having  a 
certain  flexibility.  To  each  limb  is  attached  an  arc 
which  (lasses  through  a  slot  in  the  other  limb. 
Loops  at  the  ends  of  the  arcs  permit  the  device  to 
be  placed  between  the  power  and  the  load,  so  that 
!  the  limbs  are  approached  when  power  is  applied. 
One  arc  is  graduated  so  as  to  indicate  the  power  ex- 
erted in  bringing  the  limbs  nearer  together.     The 
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paduationn  mwleon  theaniareinBcuoitlance  with  the 
rrault  of  tlie  BuaiwiiHioii  or  wei);lits  exiwri  mentally. 

The  above  furioa  are  sixicilii'ully  aiUnted  for  pull- 
ing forceli,  such  aa  ti'BtJliK  iitiviiKtlia  of  conia,  (lowet 
'   -  "  -'i,  for™  rci[uired  tii  diiiw  plows,  vamujceii. 


etc.     Whun   the  problem  in  to  uutrUio  the  fui 

tranamitttd  tUrough  a  r«vulviiiK  ahaft,  the  case  it 

aomewhat  mora  coni|ilicatuil.     "A  mvchauiual  coii- 


a  lever,  and  atuprnilBd  weights.  The  rruniremrnt 
,  of  a  jicrfRct  dynamoDietcr  u  that  it  ahall  not  be 
t  itself  a  chaivE  upon  the  iioirtir  ;  that  in,  that  \ij 
'  its  ill terpoHi lion  the  expenditure  of  driving  tunt  n^ 
cjuired  shall  not  be  ■eniibly  incrrannl.  Tlii*  prii|rtt]r 
betungx  to  all  that  claas  in  which  the  (Kiwrr  of  th* 
acta  directly  with   all   iU  fon-.-  I»  {in  ' 


trivance  for  nwismiiiK  thi'  fiin'i-  i-xi-rteil  by  a  primo 

li>ov.-r,  i>r  tli^  aiHouiit  uf  l'..i-, ,.wumr,i  iti  driviiis 

a  Ttimthiii.-  or  all  the  iiiH.'liiiK's  ,.f  an  industrial  m- 
tahli^iiieiit.  It  invi.lvpM  (p-riHnillv  thr  i-XIH-diptit  of 
iuter|Hwiii){  brlvn-n  tlii>  motor  and  thv  mai^hiiii-,  tu 
a  mviUam  thRHi){)i  whii-b  th<-  imwit  in  to  bn  tiana- 
miltnl.  some  ii>nili)nati>iii  of  "iiHiiiP,  or  aomi-  ninh- 
auLini  of  «lii.h  BpriiiK^  are  tin-  i^-ntial  laula,  iwo- 
vid»l  with  u  iB-alr  on  nbi<-h  an-  marknl  the  ileftreeg 
iif  Matio  fon-B  •'iirri'siiiinilinx  to  dilTrrent  Btatmi  of 
tendon,  and  •uini-timnialHi>wjth  autoiiiatii' mai'liin- 
makiiix  pi-ri.«li,;iil  r.-.-.ml  of  tlw  nmrkiii);  of 


ofn 


'■«:£;'■" 


^^ffort 


Taurine'i  dynamometer  fonna  a  nrrtion  ii 
brlwrrn  two  lennhK  of  a  ihaft  in  line- 
ate  Bttavhvd  to  the  |iart  of  the  aluft  un  eitlirr  M.lr  of 
thin  joint,  in  a  radial  direction  ;  Iboar  on  the  auw 
■ide  bring  dianielrinlly  oppoaite  to  eaih  iitbi^, 
while  tlioite  of  Hii'h  pair  are  ninety  degn-n*  rr<4B 
those  of  the  other.  Stout  itpriiiga  in  th«  foFni  of 
circular  ituadraiiln  connect  the  eitrrmitir*  of  ibnr 
arms  on  two  opjioM-d  quarter*  of  the  I'ircle,  and  the 
force  of  the  motor  la  trenamitted  through  ihra 
springH  by  a  puHliing  eHbrt.  The  elfrct  jh  tu  brud 
tliL-  anbes  outwani,  and  tlie  degree  of  lbi>  Irmling 
in  indicated  by  a  xpring  which  connei'tn  their  niiiUla 
IKiiiitN.  The  flexure  of  thia  *l>ring  ia  diniinb'hrl 
and  in  atmightening  it  movei  an  index  in  the  direc- 
tion of  the  axia  of  rotation. 

[Jounlou'a  dynaniometer  deprnda  upon  the  trak*- 
misaion  of  the  jiower  by  meana  of  hlighlly  ijiiiil 
gi-aring,  the  tendency  of  which  ii  tu  gii-e  the  arbor 
of  the  gear  a  limgiludinat  motion  in  it*  bearingi. 
This  motion  is  o]i[>oiied  by  a  spring,  and  the  Aift^ 
of  coinpretMon  of  the  spring  la  the  meuiutT  of  the 
[lower  traTisniitteii. 

IIom'H  dynamometer  arts  njion  the  principle  o( 
thi-  torsion  of  the  coiine<-ting-atiart. 

The  dyiiaiiioiiieter   (4,   (ig.   I»13)   oaeil  by  ibt 

iury  of  t'laas   V.  imac/iiHa  for  Jirrrt   hjbI  ia  the 
nternatioTial  Exhibition,   Ijindon,   ISSl,   wai  tha 
iDveiitinii  of  Colonel  Morin  of  FnniK. 
To  the  sluin  A  in  secuttd  a  |nilley  C,  and  on  th« 
ahaft  ia  a  loohe  pulley  1>  which   baa  a  aptiaf 
teen  ebeeks  on  inillry  C,  which 


barrel 


ndiiig  betwi 


the  only  connerliii 
iplii-.!  t      " 


Whrn  a 


brndiiig  id'  the  s|iting  a  frame  ia  attaclml  to  the 
Insa  of  tlie  H|aing  E  sujipotting  a  ■rriea  of  rntlen 
g  k  i  %  fuKif  J  anil  |>rncil-haldrr  t.  On  the  (dgr 
of  llic  pulley  n  ii  another  )<eiiril -holder.  Vhca 
the  dynamonieti>r  is  Id  bi>  naed,  a  long  ribboa  ■( 
inpi'r  is  wound  on  the  roller  A,  and  iia  outer  (■! 
liriliK  carriinl  over  the  mllrr  g  ii  made  iaitL  to  i, 
which  ia  driven  liy  a  Hiring  from  the  fuare  /,  ahi^ 
lieun  on  ita  axia  a  wheel  m  Rearing  into  one  on  tb> 
>han.{.  Until  reautanre  u  applied  tnth*  wheriff 
the  two  ]ieneiU  make  a  single  line,  hut  when  tta 
Kpriiig ia  Hi-xi'd  the  linea of  the  peniila direige^  mi 
jieneil  eontiiiuing  to  dimw  a  stnight  line  and  ihl 
other  Inteins  a  line  at  a  distance  fnau  the  fiiM, 


r  <S.  Fig.  1S1I)  ii 


I'r.. 


index  on  iH;- K.'al. 

frii'tion-hmki'  Is  a  tiT.t  whi.-li  involmt  the 
if  iHinvr,  an  it  .'onHistH  in  opiHuing  a  frii-tional 


tb 

b~ 

im|>i-iliiur,il       .._.  ,„ _ 

B^i-imi]Mn'd  with  01  her  niachine.i  similarly  li>xteil,anil 

IB  detenniiiMl  by  the  [lower  cviiniil  to  "niiidt  given 
frirtionni    o]i]Ki[,itii)n    to    llie   continuance  of   the 

Thotninon's  fri>-t  inn -brake  dvnaitionn'ter  hiis  Ihth  ! 
eontnvnl  for  eHtiiiialing  tin-  iin'muiit  of  i-iwer  trans- 1 
mitted  through  a  sluft  by  nieiins  .if  dumping-blocks,  | 


K rson's   levcr-dyiianwme 

■Iso  designed  for  meanuring  p  .. 

The  imlley  A  is  loose  on  the  sluft,  and  re<»in«  Ika 


to  th.'  piiUev  by 
tion   H  1:  h  wii 


I  lev 


■  which  hBT«  caawc- 


a   iiendulons  weight   E  wUA 
y  tne  amount  of  pomrr  nt  ~ 
produce  the  motion  of  tha  pulley  O,  < 


registers . 

is  Kxiil  to  the  shaft  and  delivera  the  power. 

For  nii-dic«l  uses  a  dynamometer  ia  PMda  ai» 
lible  in  the  1       ' 


K  (which  m 


EARTHEN -PIPE. 


Bar.  A  amall  projection  on  an  object,  usually  for 
■npport  or  attachment ;  »a:  — 

1.  The  tar  of  a  bucket  or  coaking-|iot  to  which 
tlie  bul  is  attached.  The  car  or  lug  ol'  a  sugar  or 
Mlt  boiling  kettle  by  which  it  i»  supported  on  the 
mill  of  the  furnace.  The  ear  of  a  aliell  is  imbedded 
in  the  metal,  and  serves  for  inwrtiiig  the  hookii  by 
which  the  projectile  is  lifted, 

2.  (Jfunc.)  Id  the  metallic  mouth-pipe  of  an 
oma  ;  one  of  the  pair  of  soli  metal  plates  at  each 
OM  of  the  slit  or  mouth  of  the  pipe,  which  may  b« 
iMUt  mora  or  leas  over  the  opcuiug.  to  <|iialify  tlie 


5.  The  canon  of  a  bell,  the  part  by  which  it  ia 
•nspended. 

*,  {Printing. i  A  projection  on  the  edge  of  the 
frisket ;  or  one  on  thf^  eilge  of  the  coinposiiig-rule. 

6,  The  loop  or  nug  on  tlie  ram  of  a  pile-driver  by 
which  it  ia  lifted. 

«.  One  of  the  two  prajeotinn  parts  on  the  portions 
trf  an  eccentric  strap  by  which  they  are  bolted  to- 
gether. 

Bar,  Ar'tl-fi'oiaL  An  auricle  having  the  shape 
<if  the  natural  car,  and  worn  as  en  ear-trumpet,  to 
collect  the  waves  of  sound  and  condnct  tliuin  by  a 
tnbe  to  the  laeatua  auditoriu).      Usually  made  of 

Ktta-percha  colored  to  resemble  nature,   and   at- 
iheif  by  clasps  to  the  natural  ear.     Si*  Aukiule. 
Bai-bmab.    A  toilet  instrument  for  (.'leaning  the 
Mr.     A  bulli  of  sponge  on  a  handle.     An  auribtiK. 
Bar-oor'net.    Asuiall  auricle  which  is  contained 
witbin  the  hollow  of  the  outer  ear  and  has  a  short 
p  open  the  mtnius  iiadiloriaa  in  casi;s  of 
or   the   presence  of  [Jolypi.     An  tar- 


„  voltaic  liatttTV,  as 

diitinguisbed  from  tlie  eledric,  the  magHtlo-tUclric, 
er  the  thtnnal  battery. 

(Nicutical.)   The  rope  which  lashes  the 

le  ntf-taringt  are  used  to  lash  the  ends  of  the 
Tcef-band  to  the  yanl. 

Bar  of  Di'o^Bya'Uiw.  An  a>-oustic  instrument 
named  after  the  sound -con  ducting  orilice  in  the  roof 
of  the  dungeons  where  the  old  Sicilian  tyrant  kept 
bii  pnsonera. 

It  has  a  ]nrm  mouth-piece  to  collect  the  sound, 
which  a  flexib^  tube  coniluota  to  the  ear  of  the  per- 
acm.  It  is  especially  adapted  for  enabling  the  very 
deaf  to  hear  general  coaversation,  lectures,  sermons, 
•te.     See  Acotraric  [N^rKUHK.Nrs. 

Bar-^ok-  (Sur^ieaL)  A  small  scoop  to  extract 
bardeni^  cerumen  from  the  mtJUta  auditorius,  or 
fmeign  matters  from  the  external  ear. 

Bar-apao'ii-.lam.  ISargitx/l.)  An  instniraent 
for  distending  the  Piterior  canal  of  the  ear,  in  re- 
nmvinc  indurated  wax,  or  other  explorations  and 
operations.     An  otoKopt. 

Bar-ayrlnBe,  An  instrument  for  injecting  tlie 
Mr  with  a  liijuid  or  medicated  vapor.  An  onlinary 
■yringe  may  answer  the  usual  purposes  of  cleanli- 
Deas,  softening  indurated  wax,  etc.,  but  the  instru- 
ment shown  has  a  farther  capacity,  a  i?  an  india- 
rubber  alr-bas,  b  a  flexible  tube,  e  a  bulb  of  hard- 
rubber,  made  in  two  pieces,  which  screw  together  and 
contain  a  sponge  to  hold  chloroform  or  other  liquid  ; 
d  is  the  perforated  bulb.  It  is  particularly  used 
in  tlMting  diiraifi  of  the  middle  ear.     The  sponge 


°'^:. 


being  preriously  moistened,  the  nozzle 
of  the  bulb  is  placed  in  one  nostril, 
the  other  is  closed  by  the  linger  of  the 
surgeon,  the  mouth  is  also  dosed,  and 
the  imtii'iit,  having  previously  taken  a 
niouthful  of  water,  is  told  to  swallow, 
and,  just  as  he  is  doing  this,  the  sur- 
gi'on  compresses  the  air-lHig,  and  sends 
the  iodized  air  into  the  faiicinl  orifica 
of  the  eustachian  tube,  and,  if  the 
drum  be  perforated,  into  the  cavity  of 
till-  tymwiui 
Bartfi. 

uieuns  of  conducting  the  return  c 
rent.     The  conductor  is  led  to  a  buried 
ground- plate  or  to  a  gas  or  water  main, 
which  forms  an  admirable  ground  con- 

Barth-bat'ter-y.    A  large  plate  of 
zinc  and  a  plate  of  copper,  or  a  <[Uan-  . 

tity  of  eoke,  buried  at  a  certain  dis-       **"M«- 
tance  asunder  in  damp  earth.     Tlie  moisture  of  the 
earth  acts  as  the  exciting  lluid  on  this  voltaic  couple, 
and  II  feeble  but  constant  current  is  proiloced. 

Earth-board.     The  mold-board  of  a  plow. 

Barth-bor'er.    A  form  of  auger  for  boring  bole* 
in  the  ground,  where  the  strata 
are   sufficiently  soft  and  loose.  ttg  1816. 

The  shaft  has  a  screw-point  and 
a  cutting- face,  Tlie  twisted 
shank  revolves  inside  a  cylindri- 
cal case,  which  retains  the  earth 
till  the  tool  is  withdrawn.  The 
valve  opens  to  admit  the  earth, 
and  closes  as  the  tool  is  lifted. 
Sec  ArfiEK. 

Earth-car.  A  cfir  for  trans- 
porting gravel  and  stone  iu  rail- 
way operations.     Sec  DuMPina- 

Earth-cloa'et.  A  commode 
or  night-stool  in  which  a  body 
of  earth  receives  the  feces,  or  ii 
dropped  upon  them  to  absorb  the 
cfHuvia  ;  the  re.sultant  U  to  ba 
utilized  as  a  fertilizer. 

.^  is  s  pan  provided  with  an 
absorbent ;  when  full,  the  lining 
and  the  contents  are  removed 
and  buried,  and  another  tiuing 
of  earth  placed  in  the  pan  by 
packing  around  the  mold  B, 

C  has  a  seat  a,  which  descends 
with   the   person   and   brings  a   . 
charge  of  earth  in  readines 
fall  upon  the  feces.      As  the 
- —  "-■"   the  quantity  of  e- 

n  the 

pan  liel'ow.     b  is  the  earth  reser- 
voir, and  c  the  dumping-spout. 
Barth'au-^pa.  The  Romans 

used  earthen  pipes  where  economy 

was  an   object.      The^  preferred 

lead.     The  earthen  pipes  had  a 

thickness  of  at  leaat  two  inches,         Bvtt-Bsnr. 

and  the  ends  were  respectively 

contracted  and  enlarged  to  Ht  into  and  to  receire  the 


EARTHEJf-WARE. 


Thf 


with  quicklitn>^  and  oil.  TIk'  Uiiuknf^ 
M  the  Wtoiii  of  a  Iwml,  ai  in  orossitiR  a  vatlpy  or 
hollow,  or  the  pi|"'  at  tbu  jiart  «*Bg  "  mi^iireiJ  by  li([«- 
turmora  wc-iclitnf  balUit  "|VlTlil-vliia).  Earthrii 
pipm  am  faiiud  in  thi-  walls  of  the  Kiths  anrl  the  Coli- 
wuTn,  of  vBiions  diatneU'rs,  iionv  U'lis  tlinn  2  inches 
diameter.  The  elaborate  BrranKemeiit  of  |>i]ii'S  in  tlic 
•mphitheatnr  of  Vespa-iian  has  jirobiihly  never  bern 
excelled.  Kifiy-UT  dmiiis  coiislruKtHl  within  the 
tbieknens  of  the  wkIU  vrhinh  su]i|Birtni  tlie  stair- 
cases of  the  gmuiid-HiHir  si'rvnl  tii  lurry  otT  the  rain- 
water which  fell  ill  thr'  huildinR,  and  alito  the  con- 
tents of  the  iiriiinlH  in  the  thinl  and  fourth  slorira. 
The  drains  w«r.-  cjliiidrii-al  pijii-s  of  12  inches 
diameter)  hallowiil  out  nf  frii-stniie  blorks  20  inchen 
in  hight.  The  drains  weiT  led  ilown  from  the  upper 
•toriea  through  ptues  in  Ihr  nia<ioDry  of  the  staini, 
•nd  unibtd  with  hmidreds  of  other  draioa  at  thr 
larger  conduits,  which  conducted  tlie  water  to  the 
Cloaca  Maxima. 

The  arrangi-mcnt  uf  tlie  ai)iir>1net  and  distrihnting 
pippn  which  uonducli-d  the  w.T.tiT  from  the  founlain 
of  Shm't  was  hh  eUhnrate  as  the  em  line  lories  du- 
Bcrilied.     See  "Cresy,"  ii1.  186,1,  pp.  108-118. 

Baith'aii-W'are.  A  general  expression  whieh 
covers  all  ciTJiiiii;  work,  sueh  as  stone-ware,  delft, 
porcelain,  etc.  See  Pottrby.  The  term,  as  far  as 
it  may  have  a  less  ((enernl  nn-aning.  includes  mendy 
the  commoner  claswa  of  clny-ware,  othiTwise  known 

The  clttv,  having  been  properly  tempered,  is  formed 
on  the  wheel  and  dried  nnder  cover  until  it  has 
ao[uir*>d  considerable  solidity.  Ttie  glazi-,  of  (he 
consistence  of  croun,  is  then  put  on  m  evenly  as 


0  EAR-TBUUPn. 

piM.Hibli'  by  tneani  of  a  bniah.  Small  artirkn  in 
glazeil  by  (louring  in  the  ^laie  and  then  poariag  it 
out  again,  iiifficient  adhering  for  the  pnrpoac. 

Thf  glaie  eonsista  of  galenm  ground  to  pmrilrrud 
mixed  with  "  slip  "  ;  that  in,  a  thin  adntiDn  dT  cUt. 
This  is  a  clear  glair,  and  is  made  bUek  and  ofat(w 
by  the  adilition  of  manganrae  :  galena,  i ;  taanj^ 
nese,  1  part.  The  glaie  having  dried,  the  wtn  a 
piled  in  the  kiln. 

Aloi 
olT  the  r 

twenty-four  hours,  u  hieh  as  can  lie  bonir  witbwt 
fusion,  bakes  the  clay,  drivea  olT  the  aulphur  fna 
the  galena,  and  eauaei  the  lead  to  fonn  a  gU>>  woi 
the  clay  to  which  it  adhere*.  With  innvaae  of  lol 
this  glass  spreads  over  the  •uifan-  of  the  wur. 
After  tb»  filmace  ii  cooled,  the  ware  is  remand. 
The  gloie,  consisting  of  oxide  of  lead,  is  aoluhtt  ii 
acids,  such  as  vinegar  and  Iboae  of  fruit,  and  u  ilr- 
stroyed,  rendering  ii^urious  the  fooit  with  whick  tl 
combines.  A  more  refractory  clay  admit*  the  v 
of  a  less  fusible  elaie  of  a  harm  lew  character. 

Earthen-ware  is  found  among  almoM  all  natiM* 
and  tribes,  though  not  all  have  the  art  of  giaiiit 
nor  liave  all  the  art  erf  baking.  Vryiag  ii  dn 
iaJiiitg,  and  it  reonirea  a  good  heat  to  nuke  a  j^ 
ringing  srticle.  The  Egyptians  and  Etnucatu  W 
pottery  at  a  date  before  the  hiatoric  pvHod.  Wi 
know  more  of  ihc  former  than  of  the  latter  at  nily 
periods.  The  resemblanceof  the  Greek  and  Etrariu 
ceramic  works  is  mnarkable.  Glaiing  csnw  boa 
China.  Wedgwood's patentaabout  1761.  Seespaifc 
list  under  Puttbrt  and  Clay. 

Borth-plata.  ( Ttltgmpk. )  A  plate  huritd  ii 
the  cvrth,  or  a  systein  of  gas  or  water  pipn  ntilind 
for  the  purpoae,  con nrc led  with  the  terminal  at  R- 
tarn  wire  at  a  station,  ao  as  to  avail  thr  earth  itHtf 
as  a  pert  of  the  circuit,  instead  of  using  two  wit^ 
aa  was  the  practice  prrvioos  to  1837. 

Xbuth'quako-a-lami'.  An  alarm  founded  <• 
the  disi'oveiy  or  aupposition  that  a  few  wrnail 
previous  to  an  earthijuake  the  mi^net  triDtnrarilf 
loses  its  power.  To  an  amiatun  is  allacb^  ■ 
weight,  so  that  upon  the  mafrnrt  becoming  paialjwd 
the  weight  drojis,  and,  ati&ing  a  bell,  givea  ik 

Earth-tklllft  Thelowe«tmiblccaunr«f  itw 
or  bricks  in  a  wall  or  bailding. 

Bairth'work.  An  engineering  term  appW  H 
cuttint^  snd  emliaukmenta- 

XlBT-tnim'pet.  An  instrument  for  the  coUectiB 
and  conduction  of  auunda.  By  increasing  the  ■■ 
of  the  aurii.-le,  a  larger  volume  of  aonnd  i>  |pth<ni 
than  by  the  natural  tar. 

The  ear-trvmjiet  for  the  aaaatanre  of  the  putialT 
deef  is  believed  to  have  been  invented  by  Baptiii 
Porta  about  1600.  Kireber  deacrihea  tba  tati 
and  tube  for  conveying  aouiid,  the  devloa  wUA  ■ 
now  BO  common  for  conveying  intelligeBa  U.la^ 
apartmenta  and  shopa,  in  dwellings  wanbea^ 
and  factoriea. 

Dr.  Amott  of  England,  who  became  partiallT  W 
from  a  cold  contTKted  in  tiavclin^  flnt  bwmi 
the  pair  of  sheila  or  artifidal  ears  which  txtmi  tk 
surface  displayed  to  gather  the  tremhHU  air. 

There  are  two  qnalitiea  l«qnit«d  in  •  ipMU» 
'  shall  eoneantiate  a  laiae  Haoait  ■ 


tube  :  that  H 


percha  aeems  to  aiuwer  1 

than  any  other  material. 

The  ear-tmmpeti  —  ■ 

1.  TheXoi^   

at  the  aoiud-  ~ 


V^  m,  with  k  wMk  mhI* 


BAB-TBUUPET. 

th*  delinrj  end.  This  U  mode  porUble  nnd  i 
awt  by  tnoding.  b  baa  a  rotatable  section  ;  c 
Hwrter  trumpet ;  d  d  cane  trumpebi ;  t  a  short 

2.  The  «ar-cornet  /  i»  a  Braall  and  neat  at 
adaptsd  to  be  worn  on  the  head. 

S.  The  paraboloid  trumpet,  ia  which  the  aoui 
•oltoad  from  e.  Urge  uoncave  receiver  before  it  ei 
the  tube. 

4.  The  auditorium  trumpet,  which  is  adapted  to 
«oUect  the  souud  ot  e.  epeaker'a  voice  and  coDV«y  it 
to  one  or  more  parts  of  t^e  room  where  the  paj-tially 
"     "  be  sitting. 

e  icoostic  tubes  ate  various,  form- 


^ 


Ear-l^ltmpfU 


ing  means  of  commnnication  between  a  captain  and 
Ids  engineer  or  steersman  ;  a  conductor  and  driver 
on  a  street-car  ;  a  conductor  and  engineer  on  a  tmin  ; 
„  at  the  door  and  a  doctor  in  his  apart- 
.  s  housekpeper  with  the  kitchen  ;  an  office 
with  a  factory  ;  an  editor  with  the  compositoi's 
room  ;  a  hospital  office  and  the  wardx,  etc 

In  the  auncle/the  tub*  of  the  ear-trumpet  near 
where  it  enters  the  ear  is  ititf  rsected  by  a  passage 
communicnting  with  an  artificial  ear  which  is  in- 
tended to  lead  such  vibrations  as  fall  on  it  to  unite 
with  the  vibrations  pa-tsin^  round  through  tlie  tube. 

A  Kmi/er  is  a  hell-aliaped  instrument  of  metal 
placed  on  a  lAble  with  the  mouth  turned  in  the  di- 
nction  whence  the  sound  procfeds ;  the  sound  col- 
lected in  the  bottom  of  the  instrument  is  conducted 
bj  ■  flexible  tabe  to  the  ear  of  the  person. 


{ificroanatie, }    An  instrument  to  saust  tho  hmt- 
A  wooden  fMoie  for  supportiug  a  {dotnra 


Bav&    The  lower  edge  of  a  roof  overhutging  the 

wall. 

BaTe-boord.  A  feather-edge  board,  nailed  above 
and  across  the  lower  ends  of  the  rafters,  to  tilt  np 
the  lower  edge  of  the  lowest  course  of  alatei  so  that 
the  next  course  may  lie  flatly  upon  them. 

XJave-lnad.  IBiiilding. )  A  leaden  gutter  insids 
a  imrapet. 

Xlave-mold'iiign.  {^rekiUtlurs.)  Those  imme- 
diataly  below  the  eaves,  as  a  Cornice. 

Bave-troogh.  A  trough,  usually  of  tinned  Iran, 
suspended  beneath  an  eave  to  catch  the  drip.     It  u 

ng.  IBU. 


for  the  vertical  adjustment  of  the  trough,  ( 
give  it  the  required  tai]  in  the  Ipngth  of  the  ears. 

Bb'on-ite.  Mr.  Ooodyear'a  name  forwhat  isgeB- 
:rally  known  as  hard  rubber.  It  is  a  vulcanite  with 
J  larger  proportion  of  sulphur  and  certain  added  in- 
gredianta.    The  proportion  of  solphnr  i*  from  thirty 


ERl'I.LIOSCOPE. 
to  sixty  per  cent,  uniL  to  tIjU  mny  b 


y  lot  tukiiig  jHilish.     llii*  (^oJiiiKiund,  limu 
its  nniiii'.  may  n-iwmbic  horn,  ivory,  Ixiiiu,  woui],  i 
Ii-bul'11-o-BOOpa.    An  instnimi'tit  I'ur  dflrrtii 
lug  thr'  Hlrt'iigtli  of  a  liiiuid  by  aM-i'rtiuuiti|;  its  b 


'"tr",'i"t- 


'cal-s-o'bl-on.    A  i-hnin)ii.'r  for  hnti-Iiiiig  f-f^ 
ny  «rtili.'iM  hi>«l.     Si*  iNr^UBAT.iH. 

Bo-cen'trlo.  A  disk  or  wli.'ul  a  lixcd  ujkjii  a 
shiilt  at  soinu  (listaiici;  from  its  ^^onielric  cunti'r. 
Aroiiiiil  it  in  ]ilart'd  a  riii); '',  n'itliin  wliich  it  is  at 
liberty  to  Cum  ;  the  ring,  howuvcr,  docs  not  turn. 


bnt  rotalPS  BToun  i  th  a\n  of  (r  so  nq  nt  lU  qiiar- 
terl]  pniiits  to  ex  npv  Ihf  )>Ih  ii  it  li  nC<il  I  y  the 
dott.  Iiir  listhteffutufwhi^bis  torouk  tliLbell- 

Thf  niiiKT  ixmion  of  th?  ficura  slinus  a  -liiTtable 
eccciitnc  for  tarviiig  til   tlinm 

The  fiir  arriUnr  an  I  hivk  fcet-atrtc  imjiart  forwanl 
■nd  bBLknanl  motiona  rpijH-ctivily  to  111  valte  gear 
mkI  tho  rngini-. 

The  frrpulriP  U  iisml  jii  many  other  miicliincs  be- 
ridra  stmni-pngirics  to  ronviTl  a  mlary  lo  a  nwipro- 

Bo-oen'trio-catcb.    Seu  KniRSTHioirooK. 

Bi^oontiic-cbiiok.  A  rhiiek  attu^'hi'd  to  the 
mamlri'l  of  u  biihc,  und  h:ivin;(  n  Hlirliii);  pin-r  whit'li 
CBirii-n  Ihi'  fit/er.  Thbi  |>iu<i>  is  itiljnatubla  iii  a  plane 
kt  rifclit  nnglra  to  the  uxik  iif  iiiotiuii  by  mniiis  of  a 
set  Hcr-'w,  n>i<)  cinTicH  the  ivntiT  to  niie  Hide  of  the 
axis  of  inolion.  Uy  itH  nieaiit  circular  lines  of  vnrj' 
ing  size  and  eeeentni.'ity  ni.iv  bo  prodiieeil,    Xo  oval 


jof  t 
n  the  n: 


k  with  their  n 


■  of  the  1 


ndivl  a.- 


eireleH 


y  b..  d<«i 


1  the 
m^h  distance 


;d. 


Bo-csntrio-cut'ter.  A  <'ultin^-ln<il  pbired  upon 
tlie  xliile-iTst,  and  having  a  rotation  bv  iiic'nns  of  a 
wheel  and  sluift,  the  cutler  U-ing  att'aeh.'il  to  tlio 
enil  of  the  latter,  Tlie  rotation  i4  obCainerl  by  iin 
m-crhead  iiiirfwii,  ami  the  .■.■n-niK.-itv  I'V  lixing  the 
cutter  at  ditferfiit  distancea  from  the  »-nter  by  nii-ans 
of  thfl  grr>.)ve  and  screw.  The  action  of  the  wcen- 
tric'culler  dilTers  from  that  of  the  ewentrtc-ehiiek 
in  this  :  in  the  latter  the  work  w  mtatnl  htiiI  the 
tool  is  xiationarv  ;  in  thr  former  the  work  ia  statiiin- 
try  and  the  too)  n-voh-i-s. 

Wlu-n  the  motions  are  useil  In  cnnjiinclion,  the 
patterns  are  <-a[iabb<  of  almost  unlimited  variation. 

Bo-OMi'tTlo*«ii-CTa7'lng.     An  arrangement  of 


2  ECCENTRIC- WHEEU 

diamond  tracers,  operated  bv  elaborate  micliiairT, 
acting  upon  a  vamiiheil  roller  dengned  fornliii)- 
printlng.     The  effect  i*  analogoiu  to  that  [milKad 
by  tlie  roHc-eiigine  lathe. 
'Eo-oen'trio-fuL    A  fan-wheel  with  ndiilam 


in  wliii^h  it  re- 
volves. Thecaw 
hmia  scroll  form, 
and  the  etTect  is 
to  make  the  dis- 
char)^  of  air 
moi-e  ]icrfei:t  and 
avoid      carrying 

around  between 
tW  vai,es. 

Bc-OAU'ttic- 
gab.      Si-e    Ec- 

Bc-cen'triC-BMr'lnfr  Cog-whe#li  set  on  » 
i-i'Titric  axi'hi{ive  a  rariahle  circular  motion,  a«  li 
the  case  of  the  eci-entric  rtmtraU  ichttl  and  |-iuiM. 
and  the  eccentric  apur'Whcel  and  intrnunliit* 
sliifting  pinion.  Lints  connect  the  axis  of  the 
Jiinion  with  those  of  the  drirfr  and  ifrinn  ahecl^ 
and  preserve  the  pinion  at  proper  maahing  distaacc^ 


Beamrit'Otm. 


D  as  lo  engage  with  the  mofor 
lotion  to  the  next  wheel  in  seriea. 

Bc-ceii'tiio.4iook.  {Sleam^Hijiiie.)  One  uel 
a  connect  the  ei'centnc-rod  with  thr  wrist  on  lb( 
.'ver  of  the  rock-shaft  wliieh  actuate!  the  valvi; 
tlieniii,se  callwi  a  gnb. 

Bc-ceu'tilc-boop.    The  strap  on  the  ecreDtik 


of  111 


■njnne. 


..._   eecen  tries!  ly  arranfted. 

On  the  hub  are  flaps  which  act  b£  ]iibtons  in  tkl 
space  belwcen  the  hub  and  the  ciutc  to  exprt  th) 
water,  wliicli  enters  at  one  opening  and  depuu  hf 
another.  The  hame  eoniitruetion  is  seen  in  iDtaiy 
steam-engines,  only  that  in  one  case  the  shall  !»• 
volve.H  to  force  water,  and  in  the  other  the  steiB 
pauses  thToiigh  to  drive  the  shad. 

cvn'trloH 
trir-  simp  1o  the  I 

Eo-«eDtiio-atrap.  (itaMiurif.)  Th*  ring  to- 
closing  an  eceentric  uieave  and  connecting  bj  a  igl 
to  the  object  to  be  recipromted  ;  as,  tin  ilide-itlTt 
of  aMeam-eneine.      See  EcCKKTVIc. 

Bo-oen'trio-whaaL  A  cam  consitling  of  a  A> 
cular  disk  attached  eccentrically  to  a  ahaft.  It  ii 
nstsi  for  communicating  a  reciprocalinx  ■"  ■"'  "  *" 
the  vaive     "  .  ..         .      - 


a  steam-engine.     Its  azia  of 
It  of  the  center  of  its  tigatr,  ani)  Um 
d  the 


motion  imparted  ia  called  the  lAnou. 
The  ring  around  the  eccentric  Ii  tba  i 


ECCOPEUS. 


773 


EDGE-TOOL. 


The  rod  connecting  the  strap  to  the  part  to  be 
aetnated  is  the  eccentric-rod. 

The  hook  at  the  end  of  the  rod,  by  which  it  is  con- 
nected to  the  rock-shaft  of  the  valve  motion,  is  the 
eeettUrie  hook  or  gab. 

The  whole  apparatus  is  the  eccentric-gear.     See 

EOOBNTRIC. 

Bo-oop'e-tui.     {Surgical.)     A  surgeon's  knife. 
A  raapatory  ;  an  ancient  instrument  for  trepan- 
ning. 

B-ofai'xias.  A  member  of  the  Doric  capital ;  so 
colled  from  its  resemblance  to  the  echinus,  or  large 
▼ase,  in  which  drinking-cups  were  washed. 

B-chom'e-ter.  {Music.)  A  scale  or  rule  marked 
with  lines  which  serve  to  indicate  the  duration  of 
■ouikIs,  and  to  ascertain  their  intervals  and  ratios. 

B-olipsa'Hipeed'er.  (Cotton,  etc.)  A  form  of 
apinning-machine. 

B'ooute.  {Fortification.)  A  gallery  built  in  front 
of  the  glacis  of  a  fortification,  as  a  lodgment  for 
troops  to  intercept  the  miners  of  an  attacking  force. 
Bo-pho'ra.  The  projection  of  any  memlM'r  or 
molding  before  the  face  of  the  member  or  molding 
next  below  it. 
B-ora'seur.  A  steel  chain  tightened  by  a  screw, 
and  used  for  removing  piles,  polypi, 
malignant  growths,  etc.  Used  also  in 
obstetrical  practice. 

Bc-ty-iK>g'ra-phy.  A  mode  of 
etching  which  gives  the  design  in  re- 
lief. The  plate  is  exposed  by  the 
etching-needle  between  the  lines,  in- 
stetid  of  at  the  lines. 

Edge-cut'ting.  The  process  of  giv- 
ing a  smooth  edge  to  books  by  cutting 
off  the  folds  and  making  the  margins 
of  all  the  pages  equal.  The  book  is 
held  in  a  cutting-press  and  the  work 
done  by  a  ploio  or  trimming- tnacfune. 
Edge-joint.  {Carpentry.)  A  joint 
formed  by  two  edges,  forming  a  cor- 
ner. 

Edge-milL  An  ore -grinding  or 
oil-mill  in  which  the  stones  tmvel  on 
their  edges.  In  addition  to  the  crush- 
ing action,  the  ed(je-mill  has  a  fric- 
tional  or  grinding  action,  whose  rela- 
tive value  may  be  considered  as  equal 
to  the  difference  of  distance  p<»rformed 
hj  the  inner  and  outer  edges.     See  Chilian-mill. 

E  d  g  e  - 


ng.l823. 


Fig.  1824. 


Bdgt-FUuu/ot  Shoe  Soles. 


plane.    1. 

( lVood-v)ork- 
ing.)  A  plane 
for  edging 
l)oards,  hav- 
ing a  fence, 
and  a  face 
with    the    re- 

auired  shape  ; 
at,      hollow, 
or  round. 

2.  (Shoe- 
making.)  A 
plane  for  shav- 
ing the  edges 
of  boot  and 
shoe  soles.  It 
has  a  knife 
curved  to  the 
shape  desired, 
a  projecting 
edge  which 
forms  a  guide 


and  gage,  and  means  for  adjustment.  The  mouth- 
piece is  adjustable,  and  holds  the  curved  paring- 
knife  by  means  of  its  jaws  and  set-screw. 

Edg'er.  A  circular  saw  or  pair  of  circular  saws 
by  which  the  bark  and  **  wancy  '  portions  are  ripped 
from  slab- boards  or  boards  made  by  ripping  logs 
through  and  through,  without  squaring. 

A  double-edger  has  one  permanent  saw  and  one 
capable  of  regulation  as  to  distance  from  the  former 
one,  so  as  to  adapt  the  pair  of  saws  to  edge  boards 
of  varying  width. 

Edge-rail.  {Railroad.)  a.  One  form  of  rail- 
road-rail, which  bears  the  rolling  stock  on  its  edge. 
The  rail  is  contradistinguislied  by  its  name  from  Uie 
flat-rail,  which  was  first  used  ;  the  angle-rail,  which 
succeeded  that ;  the  bridgc-rtiil,  which  presents  an 
arched  tn'ad  and  has  lateral  flanged  feet  ;  the  foot' 
rail,  which  has  a  tread  like  the  edge-rail,  but,  un- 
like it,  has  a  broad  base  formed  by  foot  flanges. 

The  first  public  railway  laid  with  edge  rails  was 
made  by  Jessop  of  Loughborough,  England,  1789. 
They  were  of  cast-iron  in  3  or  4  feet  lengths,  and 
had  vertical  holes  near  each  end  by  which  they  were 
wofideri -pinned  to  the  sleepers.  They  were  fish- 
bellied,  and  subse()uently  laid  on  cast-iron  chairs. 

Wyatt's  latent  in  1800  was  an  oval  cast-iron  itdl. 
The  upper  surface  was  afterwards  flattened. 

Rolled-iron  edge-rails  were  made  in  1820  under 
Birkenshaw's  jmtent. 

See  Rail;  Railway. 

b.  A  rail  i)lace<l  by  the  side  of  the  main  rail  at  a 
switch  to  j»revent  the  train  from  running  off  the 
track  when  the  direction  is  changed. 

Edge-rolL  {Bookbinding.)  A  bra.<«  wheel,  used 
hot,  in  running  an  edge  oniament  on  a  book  cover, 
either  gold  or  blind. 

£dge-«liot.  A  l)oard  with  its  edge  planed  is 
said  to  Im>  cdf/e-sfLot. 

Edge-tooL  {IIardv:are.)  A  general  name  which 
includes  the  heavier  descriptions  of  cutting-tools,  — 
ax«*s,  adzes,  chisels,  gouges,  plane-bits. 

Other  cutting-tools  come  within  the  province  of 
the  annorer  or  cutler,  and  are  included  under  cui' 
Icry,  —  knive.s,  scinsore,  shears,  surgical  instru- 
ments, and,  by  the  analogy  of  associated  use,  forks. 
See  Adze  ;  Axe  ;  Hatchet  ;  Knife. 

The  making  of  swords  was  anciently  the  work  of 
the  armorer,  but  has  probably  merged  into  cutlery. 

Wood-cutting  tools  are  divided  by  Holtzapffel 
as  follows :  — 

1.  Paring  or  splitting  tooh,  with  thin  edge^  the 
angle  of  the  basil  not  exceeding  60"  with  the  straight 
face.     This  includes  broad-axes,  chisels,  gauges,  etc. 

Double-basil  tools,  such  as  axes. 

2.  Scraping-tools  with  thick  edges,  the  angles 
measuring  from  60*  to  120'.  These  remove  the 
fibers  in  the  fomi  of  dust.  The  veneer-scrajter  is  an 
instance.  One  angle  of  the  edge  of  the  steel  plate 
is  turned  over  to  form  a  bur,  known  as  a  wire-edge, 

3.  Shearing-tools  ;  such  are  usually  in  pairs,  acting 
from  opposite  sides  of  the  object,  the  basil  and  face 
having  an  angle  of  from  60*  to  90^ 

Iron  and  steel  for  edge-tools  have  been  combined 
in  a  fagot  and  rolled  so  as  to  have  a  thickness  of 
steel  l)etween  layere  of  iron,  for  chopping-axes  and 
some  other  tool.s,  and  with  a  layer  of  steel  on  one 
side  for  broadaxes,  chisels,  etc.,  which  have  but 
one  basil.     (Bouydell's  patent,  English.) 

4.  A  burnisher  for  rubbing  the  edges  of  boot  and 
shoe  soles.     See  also  Edge-plane. 

6.  (Sadd/ery.)  A  tool  used  for  removing  the  an- 
gular edge  from  a  leAthem  strap. 

For  chamfering  down  the  edges  of  a  strap  more 
broadly,  another  tool  is  used  living  a  blade  and 
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EGG -MOLDING. 


plriMUri-lOtnl     s  un.  ii 
(pirl  111   )1i]i   r 
B-duo  tion  pipe 


i-tif/    I-.)      Tliu  i)i[)fl 


B-duo  tlon-port   0      tl 


suli 


B-duIOo-ra'tdon.    Ttir>  rll 
timl  'ii 


mini 

liit<'<l    ill  «. 

ntl-r  .-iil«i^i 

B-dnl'o< 

Minll  rlaiX 

Bf-fect'. 
Bgg-aB-aort' 


U  tl>" 


11111^1  is   ii'riiiiviil   ])y  <li-iuilitation 
if  IliK  hi-:ivii-r  iKM-tion. 
Dr.    A  iln>|i|nu<;-tulH!  tor  ii[iplying 
ilHAvrt  iHiliitiimn  tn  u  luixtiirf. 
'  iKi t  .<(  work  ]H-rf«riiu»l  liy  a 

■li'.-DlM 


Kli«l.i 


.i.liii-l,-.iihilitv;  l--i 
.  Ijiiiinl,  llirir  ivHHiKimli 


f  «liii-li    ( 


tRUiHluin-iiiry  U 
rviiii-iiui  uf  i|iiality. 

itiiiji;  i';{gH  in  tu  IhiiI, 
isn    hi    liiiltt    tliriii 


traiiRinitti^l  light  olnerTed  upoD  a  d 
vii'viil  throush 

p-holr,  ■*-  — 


tln-ii'  .|imlitj  is  ^^^=^^^^=^ 


2.  A 


fur  hnlilinK  an  rgg  while  ealiDK  iL 
MTiil-fclaM  ranning about  thre*  nuirate^M 

PCK-hniliDi;. 


.  in}!  iM-ll-liaiiiTiifr. 

Egg-oar'n-er.     A  iw-aii^  Irn- li.ililini;  rmM  in  th<- 
pniixT  I'liTvitij:  )H»itiiin  withuut  jultin);  nL;:iiii->t 
nu-li  iithiT  iliiriiii.'  trnnkiiurtHiirin.     Tiit?  fraiii<-K  li.ivi' 
.■I..tli  i-Kk-'Is  f..i-  til.'  .-L-^.     ill  «Mii-r  r-iniw  th.-  •■-■« ,  . ..     .  . 
■n' Kni>|Kiri.-.l  111'  |MK.'ki-i:(<irwtn'UL']i>'tiiiii.'.  ~        Egg-moldliic; ;  Bn  and  TongnoL    (^idtA 

B^_d«.t«ct'or.     All  »|i]Himtus  fursliuning  tha|  lurt.)    A  peonliar  molaiiig  in  which  a  loagot  il 


Bn-taatobtiiK  Ap'pa^Ktoa.  An  ai^anl 
lot  til"  nrtiliniiil  hatching  ■/  t^CR*-  It  haa  hcca  pn 
li<-<-<t  frnm  timi!  iinmeiuarial  in  E^ypt.     8c*  VW 


EOG-TONRS. 


fiS  EJECTOR. 

r&ys  of  light,  forming  singular  combination ■  to  ^ 
pear  upon  the  screen.  Tariouil;  colored  gl&as  diaka 
may  be  used,  producin);  striking  rariatioiis  and  com- 
binations of  color.  —  Mechanical  ifagasine,  S.  8., 
Vol.  XVII.  1-.  35. 

ISght^en'-ino.    A  book  v/hone  sheetii  are  folded 

to  form  eighteen  leaves.     Sometimes   written  oeii^- 

lally  indicated  ISmo,  ( 


mdant  from  the  torona  alternates  with   ■ 

Ma  Whose  migor  diameter  is  vertic«l,  like 

t  on  end. 

Bn-tonga.    A  grasping   implement  for  seizing 

id  noldinganegg. 

Pig  im 


laof  dnvinjial 


has  eight  ti 

E-ieot' 

fluid,  such 

oval    made  the  I 
egg   uidsuLhai 

fpLt  of  a  body  of  escapina  stwim 
in-uttmg  hquids  in  motion  was 
oliservedlongsince  but  the  most 
n  otable  l  ostance  is  th  e  (■  i  Ifard  1  n- 
J  PI  tor  (sec  Injfctok)  tthich  u 
u&cd  OS  a  feed  tiater  pump  for 
boilers   The  ^ectiir  acts  on 


m  isu 


herein  a  body  of  elastic 
is  PIr  188^ 


li'do-graplL  Anil 
for  copying  dmwing,  iu 
Professor  Walliicp.  It 
\  a  central  beam  of  mahogany,  slid- 
ing backnanl  and  forward  in  a 
socket  whose  axis  paswis  through 
a  longitudlnitl  slit  in  the  beam. 
Two  equal  wheels,  one  below  each  I'nd  of  thp 
!*lil,  turn  on  axes  that  pass  through  )>i|ie8  fixed  at 
b,  near  its  extremities,  and  a  steel  chain  parses 
rer  the  wheels  as  a  hand  by  which  motion  may  Ix^ 
lamnnieated  from  one  to  the  other.  Two  anns 
/  slide  in  sockets  along  the  lower  face  of  the 
heels,  just  under  their  centers,  one  of  which  bi' 


.  its  estremity  A  a  metallic  tracer,  having  a  handle  '''■"  ''^  ^°y''!  ^"^  '?  "l™*'!.*'?  »  v«lve  which  o 
r  which  Its  Mint  may  be  earned  over  the  lines  of  "pward.  A  ste^m-pipc  pa  «ng  down  alongaidf 
y  design,  ihiie  at  the  extremity  g  of  the  other    """"  PP"  "  ™=""'«d  upwarlly,  and  emito  si 


a  similar  principle,  bnt.is  applied  to  ejett  or  lift 
liquids,  as  in  the  example  (Fig.  1833),  where  it  is 
on  oil-well  pnmp.  £  is  a  pipe  which  proceeds  from 
the  surface  of  the  ([routld  to  near  the  bottom  of  the 
which  opens 


a  pencil,  lixed  in  a  metallic  tube  which  slides 
I  >  pipe  and  is  raised  by  a  string,  when  reiuureil, 
le  pressure  on  the  paper  lieing  maintaineil  by  a 
dgtit 

The  wheels  being  exactly  equal  in  diameter,  the 
ma  attached  to  them,  when  once  set  ]mnillel  to 
leh  other,  will  remain  so  when  the  wheels  are  re- 

For  use,  the  instrument  is  set  by  sliding  the  cen- 
«1  beam,  so  that  the  distance  b  c  shnll  bi'sr  the 
UDS  pra|Kirtii)n  to  m  c  as  the  drawing  to  In-  copied 
I  intended  to  bear  to  the  copy. 

The  distances  bg.a/i,  nre  also  regulated  to  the 
■ms  proportion.  The  center-piece  and  arms  are 
ndiuted  for  this  purpose,  so  as  to  admit  of  being 
it  to  soy  desired  ratio. 

Q'do-acopa.  An  instrument  on  the  principle 
r  the  kalpidosr.ope,  which  produces  an  infinite 
•riety  of  geometrical  fisiire-i  by  the  independent 
iToIution  of  two  perforateil  nietillic  disks  on  their 

uay  be  employed  in  conjunction  with  the  jost  in  the  thiiiat 


KJEUTOB-COSDESSER.  7 

blmst  «n'i  ™rrv  it  through  tlie  «]iiTtmT,  and  so  up- 
wardly to  the  top.    See  abo  FigH.  fit)  to  64,  ini^ltnive. 
Fig.  1S31  U  upon  thr  sanii^  ]>riiicip1v,  thi'  atnni 
or  air  iuuing  throufjh  thv  !>[iiall  iixial'|ii]ie  atiit  ]«»• 
ing  into  the  ui>-i:aHt  I'iiw,  dniw"i|{  uitli  it  the  hifuiil 
InHii  the  lower  tii|>iii 
tff  isas.  whic^h  Humiuud  the 

ejecUtr-iifadv. 
Fig.  1S35  only  ilif- 


ELASnC  TYPE. 


b.  The  pirce  of  caned  worii  under  tbe  tvarr  nd 
r  the  quarter-piece  at  the  aft  part  of  the  vpuig. 


Ai/ut-Siti"'-  with   llii'  oiitlH  ur 

disuhiiixe  oiKiiiiiK. 

3.  That  di'vife  in  a  )m-r.'h-lDadiii;;  lin>-arm  wliiih 

withdraws  tlic  empty  i.'iiitriilge-raM-  from  tbu  boR!  of 

3.  A  deviiiriniHhii'UKinllFic.l^Stlforean^iiiKiip 
theaahea  froni  theMuhi'-biilc.i  of  HteaiiiHhi|M  and  dU- 
charginf!  thnn  uvi'riHiid.  Thu  bhIui  un-  ^liOVeM 
iiitu  a  Ihix,  and  a  Htraiiiji't  lii-ing  drimi  into  the 
nifluLh-]iin'<' of  tlm  |ii[ii- I'aiiM-H  an  imlueril  currt'nl 
of  air  H'hii'li  •■airii-i  iln'  aslii-a  alonK  with  it.  up  tin? 
(lipv,  and  oTirUiiinl  »1»vi>  the  wat>-l'-line. 

B-Jeofor-ooii'dena'er.  {.SiMm-fn^iiir.)  A 
rnrmof  i-imdi'nMT  uiirki'd  U\  ili<M'\]ianiit  str;im  from  , 
the  rylinih'r.  In  IIh-  r'\i>Mi|i|e  It  ja  hIuiwti  aa  ajijilii'd 
til  a  pair  of  I'lif^nr!'.  Tin-  a)i]iaratiiH  <-<iriMists  eiwn- 1 
tiiilly  of  thnv  mnn-ntrio  inlxii  ti-rniinatin)t  in 
iiitioidal  miKfiv*,  aiul  oivnin^  )>■■"  tli>-  hot-well  or 
waste-water  rcucptwrle  liy  a  eoiiiUHin  and  (jnidually  I 


B-lm'tfC-bvlb  Byrlnge.  A  ajtiue  ktiof  > 
bulh  of  caoutchouc,  whiw  rxjianaioii  aniTfOtilnrtlM 
actH  na  a  iiunm.     See  HnEAHT-rCMr ;  Atcihiiul 

B-laa'tlo  Baod*.  Made  of  caouti-bnoc,  oAri  » 
coviTrd.  The  romi-T  an  cut  froni  flattrtinl  tvliB-ln 
of  ruhlier  of  pro[irr  iliaiiKtrr  and  thicknnt  fcrtmi 
a  duplii^te  wrira  of  cirvular  kniTra  adiofi  after  \h 
maiiu'T  of  ntirors ;  the  lattrr  are  mailc  liy  i-ottinit 
continuouaaliialrumaahert  of  vulcaiiiml  niblrrtt 
the  rn[uired  tliickiieaa,  wound  upon  a  ml,  hr  mrttt 
of  a  knife  with  sliile-reiit  niolion.  Thrw  atri^*  in 
thi-n  covered  with  <-oltiin  or  ijik,  and  wotcd  u  la 
viiilli'w  weK     5i«.  Caih-ti-hoi-c. 

E-lu'tlo-fib'iia  Iioom.    One  liaTini;  mrchoi- 

i-al  dr'vii'e*  roratrelchitigthrruhlwrthrraiianrdkirr^ 

I   hiildinii  Iheni  at  a  joaitive  tenaioB  while  Ai 

B-laa'tlo  QooOm.  Tlinse  hating  riaatic  tarii, 
I'alliil  nAi'rr.t,  inaerted  in  a  fabric  or  brtwmi  tv* 
thi.'kn.-«--s. 

E-daa'tiC  Mold.  Klastie  moMi  of  glue  far  lak- 
ing  I'asls  of  Huifercut  objecta  were  invented  by  Dosg- 
laa  Fox,  Derby,  Kngland. 

Tlie  body  to  be  molded  is  oiled  and  aernred  ahoat 
an  inch  alioTe  the  aurface  of  a  Iwanl,  aiul  ii>  iWt 
aum>iini)<-d  by  a  wall  of  clay  rather  higher  thu  il- 
wir,  and  aliont  an  inch  dialaiit  fruin  ila  jvripbnr. 
Iiito  tills,  warm  melted  clue,  just  fluid  eunufh  is 
run,  is  jKiiired,  conipletrlr  riivelnping  the  ohjerL 
When  colli,  the  I'lay  wall  u  ri'nioml,  and  tb  avjii 


deliv< 


wi<lening  or  trH[npet-*hii|K"l  iiHnilh-|"Lc'ie  /) ;  the 
inlet-tube  B  i.i  in  ironiiiiiiniextioii  with  tlie  ivatr- 
tank  from  which  the  current  of  inji'it  ion -water  ia 
obtained,  while  each  nf  the  <itbiT  l'iil)es  C  conveys 
the  exhatiat  >it''am  from  one  nf  llie  eylindera. 

.fl  is  a  n-giilatiin!->iiindl.'  (or  ndjuiljng  the  waler- 
Mijiply  ;  H,  the  wiit.T-inl.'t ;  C  V,  the  i-xliaiist  ]<aa- 
ugi'a;  V,  the  diiu'lmrge  (uasagi' ;  A',  the  ateam- 
iiilet ;  F,  a  w-lf-iidj  list  ing  atrani-valve.  In  alarling, 
(■(■■am  i.H  ailmitt"!  ut  K,  and  jiawiing  alone  the  axinl- 
piix-,  isHiiea at  the  niizzli-,  ilruning  wirh  it  water  fnim 
cild-water  i>i)>e  //,  whli-h  enndeiihrs  the  steam  fnmi 
the  CMhiiusl  pui«ii!>ea  f,'  r,if  thi-  rcKiKwIivi-  rvtiiideni. 
andhiiMmonii'ntiHii.'nough  l.>  nirr*-  lli.-  nimlensed 
•team  and  itself  1o  the  hnt-wMl. 

EkO'lDB-  \Shi,.l.,iil-li.,,,.)  a.  A  piece  fitted  to 
make  gmxi  a  defici.'ncy  in  Irngth  on  the  tower  part 
of  till'  aupporter  under  the  cat-head,  etc. 


riM|nired.  either  « 

previoUHlv  placed  in  proper 

jeet.     Tlie  jurcra  are  then  )ilaerd  in  tlieir  rnpt 

ponitinnH,  and  hound  togrther.   The  mdd  la  d^Mpitd 

particularly  for  taking  canta  in  plaxter-of-parin,  l«t 

molten  wax.  if  not  too  hot,  may  ila 

be  employed. 

B-Jm'Uc  Fla'toii-piitn&  Ap«M 

de«ribed  in  Dr.  (irrgorj-.  "Mccte- 
ica"  conniata  of  an  elaatic  bag  pmiM 
with  a  ralYed  board  on  tof^  UHleper- 
atins  over  a  valved  diaphlagn.    hi 

,   trunk  in  which  it  operate!  ia  a  hmr 

''    ,  ;  hoi,  and  the  piaton   mona  wilMt 

[—  friction  againit  the  trunk  in  which  it 

^      works.    The  l«g  n  of  waler-pnmf  im- 

vaa  or  leather,  with  occaaional  ri^ 

A  (omewhat  tuiiilar  pam[^  raoM- 
mended  for  a  bUse-water  paiuh  aai 
for  pumping  out  leak-water,  n  kMm 
aa  Oncknell'a,  and  waa  aomewhat  famoua  in  Ea^ 
land  flirty  yean  lince.  It  had  a  pliablr  diaphn^ 
of  h'at  her  attached  to  the  plunger-rod,  aail  a  rain  N 
top  like  the  pump  jnat  deacnbed.  Aa  the  katha 
diitjihragin  waa  driven  down  and  Jiawn  nn  alts- 
nalely,  it  filled  with  water  and  then  lifted  it.  Ik 
lower  ralve  riaing  aa  the  plunger  lifted.     Sea  Ka» 

E-Us'tic  Pto-p 
liT  invi-ntcd  by  Hauintoah,  i 
of  flexible  aleel,  which  aaaum*  a 
nearly  dink  form  aa  the  apeed  and  o 
ance  nf  the  water  ia  inemued. 

B-laatlO  T7P&  Type  mada  of  aowpa—fc  4 
caoutchouc,  which  wilt  acoommodat*  theaariiMli 
a  Homcwhat  uneven  aurface  in  printing,  aDdfavMA 
a  form  of  said  type  may  ba  lappadva^idk^Mri 
printitig-Burface. 
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ELECTRICAL  APPLIANCES. 


B-laf  er-om'e-ter.  A  pressure-gage  for  air  or 
fteam. 

Bl'bo^r.  I.  The  janction  of  two  parts  havine  a 
bent  joint.   A  knee  or  toggle  joint.   An  abrupt  angle. 

2.  A  bend,  as  of  a  stove-pipe,  a  wall,  a  parapet. 

8.  A  support  for  the  arm,  elbow  high,  as  the  arm 
of  a  chair. 

4.  A  Youflsoir  of  an  arch  which  also  forms  part  of 
a  borizontal  course.     An  obtuse  angle  of  a  wall. 

5.  {Joinenj.)  The  sides  or  flanks  of  a  pmtded 
receas ;  especially  the  two  small  pieces  of  f mining 
which  occur  on  each  side  of  a  window  immediately 
below  the  shuttei-s  when  the  window-jambs  are  car- 
rie<l  ilown  to  the  floor,  forming  a  slight  reoc-ss. 

Bl'bow-^joard.  (Carpentry.)  The  board  at  the 
bottom  of  a  window  on  which  the  elbows  of  a  per- 
son are  supported  when  leaning. 

XS.'bow-tongB.  A  cruirible  tongs  with  jaws  bent 
between  the  joint  and  chaps. 

Znec-trep'e-ter.  An  instrument  for  changing 
the  din*etion  of  <dectnc  currents. 

B-lec'tti-cal  Ap'pa-ra'tus.  Gilbert,  in  his 
book  "De  Magnete,"  ItJOO,  first  introduces  into  the 
nomenclature  of  the  sciences  the  word  "electric," 
deriving  it  from  elcclrvn  (Gr.  amUr),  which  wiis 
the  only  substance  known  to  the  ancients  that 
acquire(i  the  proiKTty  of  att meting  light  Inxlies  when 
raDl)ed.  He  gives  a  list  of  bodies,  as  diamond, 
sapphire,  crystal,  glass,  sulphur,  sealing-wax.  and 
otners,  jiossessing  the  ehMttric  property,  which  he 
▼ery  projierly  distiuguislies  from  magnetic  jwwer, 
the  former  attmcting  all  light  lx)dies,  the  latter  iron 
only.  He  regaidetl  magnetism  and  electricity  as  two 
emanations  of  one  fundamental  force.  He  con- 
sidered the  earth  as  a  magnet,  an<l  the  lines  of  equal 
declination  and  inclination  as  having  their  innee- 
tions  determined  by  distribution  of  mass,  or  by  the 
forms  of  continents  and  by  the  extent  of  the  deep 
intervening  oceanic  luisins.  (Jilbert  was  surgeon  to 
Queeu  Elizabeth  and  .lames  I.,  and  died  in  1603. 

The  electric-telegraph  preceded  the  electro-mag- 
netic by  many  years.     See  Elkctuic-tklkgraph. 

Otto  Guerick(?,  of  M.ig<leburg,  discovcmid  that 
there  was  a  repulsive  as  well  as  an  attractive  fore** 
in  electricity,  obs«Mviijg  that  a  globe  of  sulphur, 
after  attracting  a  feather  to  it,  repelled  it  until  the 
feather  had  again  Ixfen  placed  in  contact  with  some 
other  substance.  Newton,  in  1675,  observe<l  signs 
of  electrical  excitement  in  a  rubbed  plate  of  glass. 
Hawkesl)ee,  who  wrote  in  1709,  also  observed  similar 
phenomena;  and  Dufay  in  the  ** Memoirs  of  the 
French  Academy,"  between  1733  and  1737,  geneml- 
ized  so  far  as  to  lay  down  the  principle  that  electric 
bodies  attract  all  those  which  are  not  so,  and  repel 
thero  as  soon  as  they  have  become  electric  by  the 
yicinity  or  contact  of  the  electric  Iwdy. 
•  Dufay  also  discovered  that  a  body  electrifi<'d  by 
contact  with  a  resinous  substance  repelled  another 
electrified  in  a  similar  way,  and  attmcted  one  which 
had  been  electrified  by  contact  with  glass. 

He  thence  concluded  that  the  electricity  derived 
froin  those  two  sources  was  of  ditferent  kinds,  and 
applied  the  names  vitreous  an«l  resinous  to  them, 
franklin  attributed  this  difl"erence  to  an  excess  or 
deficiency  of  the  electric  fluid,  the  former  condition 
existing  in  electrified  glass  and  the  latter  in  resins. 

Otto  Guericke  had  obs(irved  that  his  sul}>])ur 
fflobe,  when  rubbed  in  a  dark  place,  emitted  faint 
lashes  of  light,  and  shortly  afterward  it  was  noticed 
that  a  similar  phenomenon  occuiTed  at  the  surface  of 
the  mercury  when  the  barometer  was  shaken ;  a  fact 
which  one  of  the  celebrated  mathematicians,  Ber- 
noolli,  attempted  to  explain  on  the.  Cartesian  sys- 
tern,  but  which  was  afterwards  correctly  attributed 


by  Hawkesbee  to  electricity.  Wall,  in  1708,  ob- 
served the  sparks  produced  from  amber,  and 
Hawkesbee  noticed  the  sparks  and  "snapping" 
under  various  modifications. 

Dufay  and  the  Abbe  Nollet  were  the  first  to  draw 
sparks  from  the  human  iKwty  ;  an  experiment  which 
attracted  grcjit  attention,  and  became  a  species  of 
fashionable  diversion  at  the  time. 

The  discovery  of  the  I^yden  jar  is  attributed  to 
Cun^eus  of  Leyden,  in  1746,  who,  while  handling  a 
vessel  containing  water  in  communication  with  an 
electrical  machine,  was  surprised  at  receiving  a  se- 
vere shock  ;  a  similar  event  had  happened  the  year 
previous  to  Von  Kleinst,  a  German  prelate. 

Gray  in  1729  discovered  that  certain  substances 
were  possessed  of  a  conductive  in  contradistinction 
to  an  electric  power  ;  and  afterwards  Nollet  jwssed  a 
shock  through  a  circle  of  180  men  of  the  French 
guard.s  and  along  a  line  of  men  and  wires  900  toises 
in  length,  while  Watson  in  England  ascertained 
that  the  transmission  of  the  shock  through  12,000 
feet  of  wire  was  .sensiblv  instantaneous. 

Fmnklin  in  1747  pointed  out  the  circumstances 
on  which  the  action  of  the  I^yden  jar  depends, 
showing  that  the  inside  is  positively  and  the  outside 
negatively  electrified,  and  that  the  shock  is  pro- 
duced by  the  restoration  of  the  equilibrium  when 
comnmnication  is  established  between  them.  Mon- 
nier  the  younger  discovered  that  the  electricity 
which  boilies  can  re«:eive  depends  on  their  surface 
rather  than  their  mass,  and  Franklin  soon  found 
that  **the  whole  force  of  the  lK)ttle  and  power  of 
giving  a  shock  is  in  the  gla.ss  itself"  ;  he  farther,  in 
1750,  suggested  that  electricity  and  lightning  were 
identical  in  their  nature,  and  in  1752  demonstrated 
this  fact  by  means  of  his  kite  and  key  ;  about  the 
same  time  D'Alibard  and  othera  in  France  erected  a 
pointed  rod  forty  feet  high  at  Marli,  for  the  )iurpo8e 
of  verifying  Franklin's  theory,  which  was  founa  to 
give  sjmrks  on  the  passage  of  a  thunder-cloud. 
Similar  experiments  were  repeated  throughout 
Europe,  and  in  1753  Richman  was  instantly  killed 
at  St.  Petei-sburg  by  a  discharge  from  a  rod  of  this 
kind. 

The  more  important  discoveries  since  those  days 
relate  rather  to  electricity  produced  by  voltaic  or 
magnetic  action.    See,  imder  the  following  heads  :  — 

E-lec'tri-cal  and  Mag-net'i-cal  Ap-pli'- 
an-ces. 


Annunciator. 

Anode. 

Armature. 

Astatic  needle. 

lottery. 

Calorimotor. 

Carbon -battery. 

Catelectrode. 

Cathode. 

Cell. 

Circuit. 

Circuit-breaker. 

Circuit-closer. 

Commutator. 

Compound  battery. 

Condenser.     Electric 

Conductor. 

Constant  batter)'. 

Couple. 

Current-regulator. 

De  Luc's  column. 

Dip. 

Dipping-needle. 

Discharging-rod . 


Doubler. 
Dry-pile. 
Earth -battery. 
Earth-plate. 
Electrej>eter. 
Electrical  a])paratus. 
Electric  alaim. 
Electrical  machine. 
Electric  annunciator. 
Electric  balance. 
Electric  battery. 
Electric  bridge. 
Electric  C4ible. 
Electric  clock. 
Electric  escApement. 
Electric  fuse. 
Electric  governor. 
Electric  har])OOU. 
Electric  heater. 
Electric  helix. 
Electric  indicator. 
Electric  lamp. 
Electric  light. 
Electric  log. 
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Electric  loom.  Lightning-arrester. 

Electric  meter.  Lightning-conductor. 

Electric  pendulum.  Lightning-rod. 

Electric  piano.  Line-wire. 

Electric  railway-signal.  Magnet 

Electric  regulator.  Magnetic  lottery. 

Ele<:tric  signal.  Magnetic  compensator. 

Klcrtric  8t(>ani-gage.  Magnetic  curative-appli- 
Elec^tric  switch.  anws. 

Electric  t4!legraph.  Magnetic  guanl. 

Electric  time-ball.  Magnetic  lione. 

Electric  torch.  Magnetic  needle. 

Electric  wand.  Magnttto-electric     appara- 
Electric  weighing-appara-      tus. 

tus.  Magneto-eld 'trie  machine. 

Electric  whaling-appara-  Magneto  -  electric    tele- 

tus.  graph. 

El(H;tro-baIlistic    apfNira-  Miignetograph. 

tus.  Magnetometer. 

Kh^'t  ro-blasting.  Manipulator. 

Electro-chemical      tele-  Mariner's  comiuiss. 

graph.  Meteorometer. 

Electro-chronograph.  Multiplier. 

Electrf)de.  Negative. 

Electro-dynamic  engine.  Orgjin.     Kler.tric 

Electro-engi'aving.  Pan  telegraph. 

Electro-etcliing.  Paragnindine. 

Electro-gilding.  Paragrele. 

Electrolyte.  Peiululum.     Electric 

Electi*o-magnet.  Pih*. 

Electro-mugnetic  clock.  Polarizt'd  annature. 

Electro-magnetic  engine.  Pole. 
Electro- magnetic  machine.  Positivi*. 

Electro-magnetic  regula-  Prime-conductor. 

tor.  RetM'iviiig-magnet. 

Electro-magnetic      tele-  Rt'fl-teh*graph. 

graph.  Kflay-niiignet. 

Elee.tro- magnetic  watch-  H»'|M*at<'r. 

clock.  K«\sistaiice-lK)x. 

Electro-medical  battery.  Kesistanre-<:oil. 

Ele<!trometer.  Hheometer. 

Elertro- motor.  Hheomotor. 

Electro- negative.  Klu-ophone. 

Electronome.  UheosiroiHJ. 

Elect  i*ophoru8.  Rheostat. 

Eletrtro-plating.  Kh<H>tome. 

Electro-iKwitive.  UheotroiK,*. 

Wectro-puncturing.  Rubber. 

ElectroHCope.  Ruhmkorff  battery. 

Elertrotint.  Sidei"os('o|K;. 

Eleftroty|>e.  Signai-lwx. 

Filings-sciiarator.  SouudtT. 

Galvanic  fiatUTy.  Submarine-cable. 

Galvani/ing-irou.  Switeh. 

(ialvauo;^r.iphy.  Telegraph    (varieties,    see 
Galvanometer.  Tkli:(;i:apii). 

Galvanonii'tric  nmlliplier.T<'h'gniph-eable. 

Galvanoplastic  process.  Trl«'grjiph-<lo<tk. 

GalvanosiO|w.  Ti'l»*graj)hi«'  signal. 

Geisler-lulH\  Tt'h'grjiph-indifjitor. 

Hydro-eh*etric  maidiine.  Tfh'graph-instniment. 

Inelinatorium.  T«degniph-kt»y. 

1  nrlinoiiH'ter.  Teh'gr!i]»h-win\ 

Induction  apmratus.  Terminal. 

In<lu('tion  eoil.  TlnTmo-rlfetric  pile. 

Intluctometer.  Toi-sion-balnmre. 

Insulated  wire.  Toi-sion -elect nunetiT. 

Insulating-htool.  Trough. 

Insulator.  Tnit-jar. 

Inversor.  Variation-compass. 

I^'ydcn  battery.  Volta-clntrometi-r. 

I/t-iyden  jar.  Volt^iic  batti»ry. 

Lighting  gas  by  electri-  Voltaic  light. 

city.  Voltaic  pile. 


Voltameter. 
Voltaplast. 


Volutyjie. 
Zambo&U'pilc. 


E-lec'trio  A-Iarm'.  An  inHtniment,  oUmwiM 
known  as  a  UicrmoiitcU,  uaed  for  giving  tn  akin 
when  the  tem[M:rHture  rises  to  a  (loint  at  which  tKe 
instrument  completes  the  circuit.  This  U  nird  in 
stoves  and  hot -houses,  to  indicate  excosa  or  Ui:k  of 
tem|H'raturt\  and  as  a  maximum  thenuometer-alaniBi 
I  or  iire-alann,  which  is  made  bv  carrying  one  pUti- 
I  num  wire  in  connection  with  a  battery  and  hfli  into 
,  the  bulb  of  a  mercurial  thermometer,  and  auotlwr 
^'ire  down  the  tul)e  to  the  degree  it  is  not  de^irrd  ta 
exceed.  When  the  mercury  riseji  to  this  {loint,  tbe 
circuit  is  comidetetl,  and  notice  is  given  by  the  ring* 
ing  of  the  Udi.  One  fonu  of  the  minimum  tempt- 
ature  alarm  consists  of  a  spirit  -  thermoiwtrr,  tk 
bulb  of  which  is  placed  above  and  the  tube  cumd 
in  a  |J-sha])e.  A  platinum  wire  is  rarricd  intotht 
bulb  and  down  to  the  degree  of  heat  it  is  wished  t» 
notify.  I^Iow  this  mininmm  the  curvature  is  61lfd 
with  mercury,  which  is  in  fn'e  communication  witk 
a  st^cond  ))Iatinum  wire.  As  the  alcohol  contncta 
with  the  cold,  the  men:ury  will,  of  course,  rl»e,  tad, 
reaching  the  tii>>t  ))Iatinum  wir«>,  coniiilete  the  circoit 
and  give  the  waniing.  One  bell  and  Uie  same  bat* 
terv  will  serve  for  the  two  thermometen  ;  hot  it  vill 
bi;  nec(?ssar>'  to  inter|>use  a  commutator  to  ascerttia 
thmugh  which  circuit  the  current  is  passing,  aod 
wh(;ther  a  rise  or  fall  is  indicated  when  the  brll  is 
runjj. 

Fire-alarms  constructed  on  the  same  nrinciple  sre 
placed  in  ditferent  a|mrtments  of  a  buililing,  the  in- 
creased temi>erature  in  that  where  fire  happens  ts 
first  bi'eak  out  expands  a  wire  or  column  of  mercury, 
which,  by  completing  a  circuit,  sounds  an  alann. 
Th(>  most  conqtact  form  of  the  thennostat  is  thst 
resembling  the  chronometer-balanoe.     See  Thervo- 

8TAT  ;    Elf.K-AI.AKM. 

E-lec'tri-cal  Ma-ohine'.  An  apparatus  for  gn- 
erating,  or  rather  collecting  or  exciting,  electridty 
by  means  of  friction. 

The  CriiM'ks  were  aware  that  amber,  when  rabhfd, 
acquire<l  the  power  of  attracting  and  repelling  Hfkl 
bodies ;  and  for  many  ages  this  property  was  lap* 
posed  to  Ix*  i>eculiar  to  amlier,  from  the  Givek  name  if 
which  (TJSfKrpotf)  the  word  "electricity  "  waaderind 
It  was  sulMHMiuently  discovered  that  the  aame  eflfit 
was  proiluceu  by  resinous  substances  rubbed  vitk 
flannel,  and  by  glass  when  nibbed  with  silk ;  ul 
our  rcailcrs  may  have  nttticed  that  by  atrokil^(  • 
cat's  Itack  smartly  with  the  hand  in'clrar  frii^j 
weather,  a  crackling  noise  accompanied  by  a  ta« 
gling  sensation  is  ]>ro<Iuced. 

Substan(;es  in  the  condition  referred  to  are  ttii  li 
be  electrically  excited.  This  excitement  ia  tenMd 
positive  if  glass  he  the  material  emplojred,  aiid  Mf^ 
tive  if  resin  Ih>  used  ;  the  kind  of  electricity  deiwl- 
ojxmI  by  each  sulwtancc  having  a  tendency  to  atliMt 
that  derive<l  from  the  other,  and  to  ivpel  tbatof  At 
.same  kind  as  its<*lf.  Acconling  to  the  tlieoiycf  Dl- 
fay,  the  two  kinds  were  called  vitreons  and 
tln^  former  iM-ing  derive<i  fnmi  glaaa  and 
ing  to  the  jKisitive  of  Franklin,  and  tbc  latter 
n>sin,  coiTes)M)nding  to  the  negatire.  It  is  by  Ai 
latter  tenns,  r)ositive  or  •(-,  and  nentiTe  or  — ^  tbrt 
the  two  kinds  an)  now  univeraaTly  kl 
supra,  jKige  777. 

In  mactiines  for  developing  MctioMl 
in  (luantities,  gla.ss  ia  the  material  employed, 

the  form  of  a  hollow  cylinder  rDandedot  tht 


m 


or  of  a  cinuilar  plate,     'fheae  are  rotatod  ia 

with  a  leather-covered  cuahion,  npoB  the  Mrihflrf 

which  a  thin  layer  of  an  amalgMn  OOMpmd  tf  ll^ 


ELECTSIC  ANNUNCIATOR.  7 

and  mercury  is  Bpntad,  ftnd  a  auepended  flap  or 
Dofnlk. 

ilbert,  in  1600,  conjectured  the  flillitatnental 
titj  of  the  forces  known  as  magnetisni  and  vli:i> 
ty,  and  measured  the  strength  of  the  electricity 
tBi  by  rubbing  amber,  hIhm,  resin,  etc.  His 
~  "~"  ri  neecilfi  |)oi»«d '  * — * 


MW  the  tint  light  in  artihcially  excited  elec' 
ty."  Newton  saw  the  first  traues  of  an  "eleo- 
utarse  "  iu  1S75,  in  some  experiment  with  a 
>ed  puteiif  Hlass. 

Ithnigb  Wall  in  170S,  Gray  in  1734,  and 
et,  coincctured  the  identity  of  frictional  elec- 
ty  and  lightning,  yet  Franklin  was  the  first  to 
a  the  experitiiented  certainty  by  his  well-known 
eipcriment  in  1752.  ' 

lectrical  machines  were  fnnnerlvmade  eylindrical, 
are  pow  more  freimently  niaOu  irith  a  <^ircalar 
I  dilk  rotated  by  aniiiid-i-raiik.  Tlie  glosa  posses 
wen  nibbing  surfaces,  ami  the  electric  current 


FI4;  1H38. 


ELECTRIC  BRIDGE. 


in  diameter,  terminating  in  a 
small  bulb  I  at  ita  lower  end, 
which  contains  a  small  portion 
of  mereury  or  some  very  fine 
shot,  put  into  it  for  thti  pur- 
pose of  ailjustjug  the  instru- 
ment, so  that  the  index  e 
may  point  to  the  zendivision 
or  center  of  (he  graduated 
arc  The  dilfereni-e  between 
the  weightH  of  the  float  when 
iti  and  out  of  water  is  known, 
and  the  diameter  of  the  wheel 
<'nrrying  the   index   is  auch 

a  the 


that  a 
r  fall  of  the  float  ci 


/arital  Marking. 


it  ii  generated  passes  to  the  rajndilctora  on  each 
of  the  disk,  and  tbrnce  to  the  prime  conductor, 
1  jt  paases  to  A  Leyden  jar  or  otliiT  object,  as 
be  desired.  The  plnle-niacliine  of  the  Univer- 
t>r  Mississippi  has  two  idntrs  each  6  feet  in 
leter.  One  made  for  the  London  Polytecilinie 
tute  has  a  plate  10  fwt  in  diameter  driven  by  a 
n-engiue  of  4-hcjrsc  jiowit. 
e  Dem-hanel's  "  Natural  Philosophy,"  Part  III. 
iSS'Slo. 

too'Mo  AD-ntm'cl-a'tor.  A  form  of  an- 
jator  in  which  a  ciri:uit  wire  is  the  means  of 
ing  the  shield  covering  th<-  number  aperture  on 
lial,  or  performing  other  duty  to  cxjiose  the 
berof  the  room.  The  guest  in  hinrooin  touehes 
id  upon  the  wall ;  the  ein.-nit  Mug  made  or 
en,  the  effect  is  i^ridenceil  by  the  exposure  of  the 
I  nnniber  in  tlie  hutel-olliiM'.  It  is  un  electro- 
Mtie,  exiieilient  ns  a  siihstilnte  for  a  pulling 

SlwANM-NflATOK. 

Jeotiio  Bal'ance.  Aninstrament  rormeatur- 
the  attiaelive  or  repidsiv*  forces  of  clectrifiea 
m.  A  form  of  eleetronieter. 
constats  of  n  grailuated  arc  a  i  supported  by  a 
^ng  plate  of  brass  which  is  attached  to  thu 
mdicular  [«lumn,  A  wheel  d,  the  axis  of  wliieb 
pported  on  anti-friction  rollers  //,  and  is  con- 
ic with  that  of  the  giitduatcd  uru  a  b,  carries 

'or  tliis  wheel,  in  a  groove  on  its  eirenmferenci-, 
«  a  line,  to  one  end  of  wliieh  is  attached  a  lijflil 
jf  gilt  wood  g,  and  to  thu  othej-  a  float  i  I,  whi'li 
ata  of  a  glass  Cube  about  two  tenths  nf  an  indi 


number  of  cmduHtions  on  the 
arc.  The  body  whose  elec- 
triuily  is  to  be  measui'ed  is 
prescntetl  at  A,  and  ita  attrac- 
tive or  li'pnlsive  power  on  the 
ball  g  is  estimated  by  the  rising  0 
float  in  the  fluid,  and  (-oiiseijuent  n 
dex  c,  as  fhown  by  the  graduated  arc. 

When  the  attractive  force  of  the  two  bodies  is  to 
be  estimated,  the  line  psssing  over  the  wheel  d  must 
Iw  formi'd  of  two  parts,  the  lower  part  being  of 
silver  thread  and  the  remainder  of  silk  ;  when  their 
repulaivc  force  is  to  be  estimated,  the  whole  is  of 

silk.      See  KM'.OTKOHKTFlt  ;    Galvamimf.tbr. 

B-lectrlo  Baf  ter-y.  A  series  of  Leyden  jara 
having  all  tbeji-  interior  anil  exterior  coated  surfaces 
eifnnected  with  each  other  by  means  of  conductor^ 
HO  that  the  aecumulated  electricity  of  the  whole  may 
be  made  to  m-t  together,  reaemldiog  the  effects  of 
ligbtiditg  itself. 

A  large  Imtteiy  of  this  kind  is  cnjiable  of  polariz- 
ing bars  of  iron  or  steel,  and  instantaneously  melt-, 
ing  iron  or  tin  wire  into  glohnles,  which  ire  dis- 
persed in  nil  directions,  the  fusion  of  the  latter 
metal  being  ai'companied  by  a  cloud  of  blue  smoke, 
a  <lazzliiig  llanh,  and  a  lond  re[iort.  Small  animala 
are  killed  by  it,  and  a  violent  shork  given  to  the 
liuman  svslem,      See  LKVliKK-JAfi. 

B-lec'trlo  Btidga.  {Etatridly.)  A  term  ap- 
plii'd  to  an  arrongemi-nt  of  electrical  cireuits  used 
for  measuring  the  reeistance  of  an  element  of  the 
circuit.  The  most  generally  known  and  used  an 
the  Wheatstone  "  bridge  "  or  "  balance,"  and  that 
of  the  Uritish  Association.  Tlie  fonner  in  snb- 
Biantial   ri's^iccts  is  adopteil  in  the  Siemen's  nui- 

Flg.  184U. 


again  united,  and  the  branches  "bridged"  or  con- 
nected by  a  "  short  eut,"  if  the  resistances  in  the 
branches  on  one  side  of  the  "  bridge"  are  in  th* 
same  ratio  to  each  other  as  the  resistances  on  the 
other  side,  no  current  will  traverse  the  "bridge"  ; 
if  the  ratios  are  not  equal,  a  current  will  traveiae 
the  bridge. 

A  A,  metallic  circuit  from  battery  B  divided 
into  branches  I,  2,  and  3,  4,  which  again  unite. 
Calling  resistance  "R,"  when  Rl  :  R  3  :  :  B  S  1  U  4, 
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XS-lec'bla  Oov'em-or.    Onr  ii 


ly  oiitVanl  whni  (lie  vitrr. 

It  |>ivnp|Kiitit<il  hjHtsl,  aiiil  thirrliy  noi 


an  <»jiii1il<niii<i   or  "loliuiri:"  in  ^staUish.'J.   i 

thi'iT  i"  11')  iililin-i'inlilf  I'urrriit  In  thp  "  linil;{p"  «  n,    i«  n  iiv-mii 

ia  w1ii<-li  ii  iiiAiTti'il  tlu-  toilvitiiiMiiHiT  '/.  '  iiinrr  iii'luil 

lu  iw.  till'  rfsiHiunii'  of  Hill-  uf  Hi.'  ihhihIbtm,  my    rali^  aUivr      ^      . .  ,       , 

4,  heinff  kDowu,  Ihit  iiiikiiown  ii'KMtuni'''  u  iiii>i'rl«il  in  ciiMluvt  with  a  nirtallii'  tuiifcin'  niini'huiif;  la 
in  3  iinil  its  nwinluTui-  i'u1i-iiliiti->l  fiimi  tin-  ib-lli-i-tiiiiiH  '  ■■In-lrii'  i-auni-itliun,  wlii<-li  i«  utilunt  to  iu<i»  ■  liut- 
of  th<i  lufilli:  in  llu'  "iili-uiiiiiiH-ri-r,  lunmil  Iiv  tin-    Irrllv-vulvror  otlicrdiA-iix  wliiili(-tii>(i-niiiIlKiRti» 

Di-i-LKX-    mi».i..n  ..r  i-mvr. 

I      (iun-niuT'lititlKflyiiiKimt  In  a  iiTtiin  ili'tsn-i- dih 
Ii'1''Xin|'Il    niaki-  or  biviik  mi  I'lri-lrii'  i-i>iiiiii-ti'iii  b>  jdoluip  tu 

I-        iiwi. '      Kl'i'lni-niiigm-tii-  wtiiin  i"  h1w>  iimiI  t<i  i"Urt  sni 

B^ec'tnc  Hai-poon'.    An  .i{>|<1ii^Ti it  tl- 

I    Iiv  IIii-  Imi  |HKiii<-r,  n  ri-^iHluiii'<-->r>  ti"ii  lu  !h- 
<f  iIk'  l>»nil>-iiiiiiv))^iir!ii)tPi-UiiiK<'.   ^-'IttK- 

E-lec'tiic  Heat'er.    A  <I<-r 


u-A  l.y 


{auijli^  p|, 


1.1  L  i; 


•hvir 


1.441 


1.     Siv  Tklkkieani  CArii,!;,  \ 

B-leo'trio  Clook.   A  iIulI  with  hmuls  uint  »""■;;- 

iiiii  Liii|n-lliil  Iiv ivi'iirn-nt  ini|iiilM>xrii>iniiiii-l(H-tn>-  . 
ai:ii.'l.  Dk-  ltr-.t  known  <-l<><-k  «T  lliis  kiixl  wiA 
.vrnti'il  l<r  WU-'^ilHt'.i,.-  1111.1  .'Kliil>it<-.1  1>v  him  in  ' 
A|>'|K.I,t,    ibi[ii.   Sli.']i1i<-r.l,  »iiil  uUkt 


-r.l  .■ 


.■  [in 


E-leo'tiria  Ea-oape'ment 


>rnsil.1r  h... 
iiiii;:  ur  ininiiiii;.  »  ■>»-  <<»'  iii» 
I  ii.nl  u>.  n  WA  <-«nl<-o-,  l»>  U'<'n 
liliiiiiif;,  anil  fur  mnih-  uthrr  i>ur|' 
W  i-xiiti'  H  Miiilf  t(i  iimiii'. 
i^  II  hiwi-r  iiiiiilii'uiiiiu  iif  till-  Mini-  iiiin.ii.l' 
'V.']..|.il  in  t^ii-  i-hi-trii-  liitht  ;  >  U«ly  ..1  , 
\<W  (.'n-nt  ri'Miitiini''-  i"  iUL-Iiulii|  in  ii  riri  iiir.  ^ 
Uiiin  III  ■■itrrv  till-  ■■liirtrii-ity,  ■  imrt  uf  ih<-  U 

k.'stii^foiiii'oriK'at. 

Claotric  BsOix.    A  inil  of  <'ii)<]it  win-  tin.i 


in-iiit,  nti'l  ii.tilVrs  )-»lurily  iifoii  thr.  iruu.      Tik 
V:  ...TiHliliil.-  Hii  .■l.r^^^.nlll^,^l.■t. 

B-lec'trlc  In'di-ca'tor.    Tin'  ii|>i>urstiiit  fihoma 
II  Kijj.  1S13  i»  fur  iinlii-iitiiiK  I'liTtru-liujjnt'tic  tur- 


itor  »f  iiuiiH 
ni-iits,  with  >■! 


rti-sW  111!' 
II  lliH  ).la''i'  of 


lu-li  i>f  wliidi  ! 

it  IS  ii.uiiis.-t.a  liy  lin-mt  nr  lin-nils.     In  »» iwi-.  ■ 

till-  ilrviiii'  hiiH  iklii-riiiili>]y  »   ili-tiiit  iitiil   iinjiuW' : 
wluiii,  ni)il  h  till-  inntiir  nx  wrll  an  rvKiilnlur 


liiTln-Htiirwh 
Willi  nniiuti 


st»  of  a  whwl  having  li|nirr«  npoa 
i<'.n>vai>tiir-whnrl£«iii>ODit»durL 
B<-tnntinlliv|«wl>JJA'A',connA-li>l 
nix  O  ^'liirniDK  (Wr  i-a){.  f-iuil  (0 

.^ „ 1i  iiHIiplrtiiin  of  the  rinuit  througfa 

<ini-  «f  tin-  oiKHil-mafim'ti  /'  P.   Thr  twn  niani'l*  ai» 

urmnxpil  to  i'uii>u'  oiiiniHtf  rotation,  ami  ritht-r  Bay 

.■    !»■  rnmnKti-i  wilh  iV  ow-nitiii|[-kf¥  I-y  a  vwitrh. 

r   Th"  .iriiit  (•■*os  thmtmli  lli.-  Axis  ..f  tlie  k»v  ud 

(•'nrtlir    tlin>Uf(h  iinmU-ri'il  Imtton 

hliil    l>v   l>'iii);  brouKl'l'  "i  I'ontain     .... 

siiiirk  <>r    iiinvi-iii.'tii  or  thr  iiiiiiiU-rixl  whrrl,  and  Mch  bn« 

iif    run-    till'  ki'v  <'<iri«i>  in  i'i>iitii''t  with  a  button  ihe  wheel i* 

i-t 1.-1    1I...V..1..N..  tiKi'r.-.  •'"'I  11"  "I""  ..  ,     ... 

E-lec'tiio  Lamp.     A  U*  or  ra«  proTidfd  witt 
■        ■    li:;litiiitf-Hr|«>ratu».    8w  KlB ' 
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The  eleclritity  develo[ieil  mny  Iw  eithi-r  riprived 
from  vottitic  action  or  from  msgnpts  in  conin'ctiori 
with  a  series  of  helixrs  arrsngpd  on  n  rotating  uliepl, 
the  Utter  source  Mug  prpfrrred  lor  prauticH!  Bi>[)li- 
cation  to  illuminating  jiuriioHes. 

The  h(;hts  of  the  iiatiiral  luiitenis  •arricil  by  lirp- 
fliea,  glow-worms,  niiil  mine  spcuiea  oV  iini-tunial 
moths,  may  be  ronsiJi'rrd  nn  rlcclric  lights.  Tli'iugh 
claased  aa  |ihas|ilion>Mrent,  name  of  them  Brc  intiT- 
miltent,  nml  we  suppoae  tlii;  iiprvous  ai:tioii  by 
which  they  are  HashnJ  into  brilliancy  to  he  in  the 
nature  of  what  we  call  a,  voltaiu  impube  from  the 
battery,  —  the  brain. 

The  electric  light  was  firat  brought  into  notice  in 
1846.  The  patent  of  Greener  and  Suit-.-  at  that  yciir 
embraced  an  arrangement  wbi-rcby  ainnll  luni|>s  of 


aimce    he- 
twei'n  the  jioinU 

of  the  two  |rtiii-M 
of  carbon  ;  [lii:< 
genemted  an  in- 
ic  heat  at  tlii« 
spot,  eansing  the 
comlwstion  of  the 
carbon,  which 
was  accompaniiK] 

by  an  e: ' 

brilliant 

BiOric  tiflu.  The    chief    prne- 

tical       liifliinltv 

WM  founi)  to  tie  in  maintaining  the  points  nt  niich  o 

distance  from  eaiih  other  ns  to  ri-ndiT  the  light  i-oii' 

■    itcndof 


hich  each  point  is  advanced   is  caused   to   pan 

nds  of   around  a  barrel,  larger  for  the  positive  and  anialler 

fur  thi'  negative,  ao  aa  to  take  np  unei|ual  quantities 

When  the  tialterj'  employed  is  very  powerful,  the 
electricity  bi4ween  the  points  nxHuinea  the  form  of 
an  arc  of  duxxling  brilliancy.  With  tfOO  Dunsen's 
crlk  arranged  consi-cutivel)-.  an  arc  7.8  inches  in 
length  wan  obtuini-<l  ;  atul  whnn  the  600  cells  were 
arranged  in  ajx  jinrallel  series,  a  still  more  powerful 
light  wa>  produceil. 

Ai-oordiuK  to  Fizeau  and  Foucault,  the  intensity 
of  the  clrctric  liltbt  with  a  battery  of  46  pairs  of 
Bnnsen  burners  waB  235.  that  of  the  sun  lieing  Uken 
at  1,000,  while  with  80  i«irs  it  was  but  238. 

Duiing  the  excavation  of  tbe  docks  at  Cherbourg 
two  apparatus  of  this  hind  were  employed,  main- 
tained )iy  a  single  liattery  of  50  pairs  of  Bunsen, 
alfonling  sufficient  lii;lit  for  800  workmen. 

The  ms^neto -electric  light  was  applied  for  illumi- 
nating the  lighthouse  at  DimgeueMi,  Kiiglaiid,  in 
1862,  and  was  intru-luccd  at  La  Hive,  France,  a 
year  or  two  later.  The  machines  employed  at  each 
are  verv  similar  in  construciinn  and  entirely  so  in 
principle,  the  English  npjiaratus  being  arranged 
after  the  following  manniT  :  — 

Eighty-eight  liohbina  or  coils  of  copper  wire  are 
wound  about  an  e<pinl  nunil>er  of  cores  of  soft  iron, 
and  arranged  in  two  jiaraltel  rings,  forty-four  in 
eai'li  ring,  at  the  circnni  fere  nee  of  a  wheel  5  feet  in 
diameter,  their  axes  being  jaiallel  to  that  of  the 
whei'l.  The  axes  of  each  set  are  placeil  midway  be- 
tween thow'  of  the  other.  Sixty -itix  jHiwerful  horse- 
shoe magnetB  are  timily  fixed  in  three  riugs  exterior 
tn  the  n-hei;l  anil  parallel  to  each  other,  twenty-two 
in  each  ring,  their  iioles  bring  in  the  planes  of  their 
ri-ii]irctive  rings,  and  distaiit  from  each  other  a  sjnce 
ijuiil  to  tlittt  which  Kcparates  the  centers  of  the 

The  magnets  of  the  si-veral  rings  are  similarly 
situated  Olmn  tlic  drcuinfereuce,  their  |ioles  being 
alternate ;  but  the  Jioles  of  those  in  the  inner  and 
outer  rings  fmre  rontmry  {Kiles  in  the  iientral  ring. 

Ak  the  wheel  is  turned,  which  is  effected  by  con- 
nection from  a  steam-engine  working  at  a  power  of 
one  and  a  half  to  two  horses,  the  cores  with  their 
liohbina  inss  between  the  successive  poles  of  the 
lixeil  niHgnets,  nnil  as  tlie  spaiH>a  between  the  bob- 
bins are  iiinni  to  those  tietween  the  jMles  of  llie 
magnets,  all  Ihe  liobhins  of  one  ring  }vits  the  }iu>le9 
simultaneously  ;  but  as  these  are  arranged  inCer- 
iiii'diately  betweeu  those  of  the  other  ring,  it  follows 
that  while  one  set  of  bobbins  is  liassirig  tlie  poles 
the  other  set  is  half-way  between  them  ;  thus  alter- 
nate currents  of  upposile  character  are  generated  in 
'ach  set  of  Iwbblns,  the  [lolarity  being  changed  at 


This 


Mi  bv  : 


I  electro-mag- 


net and  a  clock  movement,  the  duty  nf 
being  to  bring  the  two  points  together  as  mey  arc 
gradually  worn  away  by  the  pas.snge  of  the  electric 
cnrrent,  while  the  former  checks  the  clock  action 
when  not  reijuir^d.  The  positive  carbon  pencil  is 
band  to  wear  much  more  rapidly  than  the  nejtative  ; 
ud  in  order  to  maintain  the  jioint  where  the  light 
is  produced  at  a  uniform  elevation,  th<-  cord   by 


How  the  other  undergoes  a  sudilen  reversal. 

By  means,  however,  of  "commutators,"  all  the 
successively  nnjiosite  I'urrents  are  turned  in  the  same 
I  direction  in  the  cin'uit  which  conviiys  the  electricity 
to  the  carbon  jHiints:  any  Huclustions  in  the 
'  strength  of  the  currents  are  thus  compensated  so  as 
I  to  render  the  resulting  intensity  veiy  nearly  eon- 
'  slant.  Tlie  veloc^ity  of  rotation  imparted  to  the 
I  wheel  it  about  110  turns  per  minute,  causing  nrariy 
'  10,000  changes  of  polarity  in  that  lime.  The  in- 
tensity of  the  light  proiluced  depends  on  the  Telocity 
of  rotation,  being  comparatively  feeble  at  a  slow 
jipeeil  and  increasing  up  to  a  certain  point,  when  an 
aci'eleration  of  the  velocity  aeems  rather  to  diminiah 
than  increase  Ihe  light. 

In   the   French  machine,  sixty-four  bobbins  are 
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inent,  by  mailing  ewli  of  tin-  rarbon  points  oltvr- 
IMtcty  the  positive  and  (HTfativB  |M)l.iiof  tlip  oirtuit, 
InauKB  their  iN|ilal  wrar.  miil  inniiits  thu  liae  uf  ■ 
Ninpler  njijisntua  for  maintaining  -a  uiiifunn  dis- 
tancr  hrtwirn  them. 

The  aiipiintua  actunlly  emliloycd  nt  Im  Htve 
lighthouse  c:om|iri8cJ  two  of  the  above  meeliiiieii, 
mull  driven  by  a  wirarute  engiiK,  alrordinf;  a  liglit 
eiiuivaient  to  3,500  Carcel  bumerH,  or  more  than 
■ii  Umea  tint  of  an  oil  liglit  of  a  nimilar  cWi.  Its 
fog-]ieiietniting  power  a  laiil  to  be  very  aujierior  to 
that  of  the  latter. 

In  Browning's  electric  liglit.  worked  by  a  battery 
of  BIX   Unive  celln,  the 
tig.  WK.  prinuiple  adopted  U  lo 

Ut  the  carbon  points 
toucb  each  other,  and  to 
clamp  them  iiitlmt  posi- 
tion, BO  that  the  currunt 
has  to  burn  an  interval 
Ix-twren  the  two  points 
for  itHclf  in  the  ac- 
conijianying  cut,  D  i*  a 
bnws  rwl  currying  the 
1  niiiHT  corlran  point,  and 
I  aliiliiig  easily  m  its  ver- 
tical bearings  by  its  own 
weight.  Directly  the 
upper  point  touch ea  the 
lowi'r  one,  the  current  is 
eslabli^thed,  and  the  little 
elei^tro- magnet  A  at  once 
pullKdowii  ita  armature, 
which  cUoipH  the  upper 
brass  rod  at  B,  Directly 
the  cunvnt  is  broken  by 
the  wasting;  an'ay  of  the 
rarbons,  (he  eieitro-mag- 
net  A  ceases  to  hold  the  brass  rod,  which  then  falls, 
and  re-establish ca  the  comiiiunjuation. 

ProfeHsor  Tyndal,  in  liia  GxperimenLi,  ronccaied  the 
electric  liffht  ill  what  he  tenne.l  a  dark-bai,  in  order 
that  all  the  issuing  beams  may  be  emitted  at  one 


onhce,  and  the  eipcirunelita  be  tbe  moR  nviil  n  |^ 
absence  of  diffnaed  light  in  the  room.  littbttbt- 
I  trie  lamp,  the  rays  oFn'liicfa  ate  focuanl  at  tatti. 
I  sired  juint.  The  appKratua  is  adapted  tm  i  Wp 
I  range  of  experiments,  but  in  tbe  figure  is  ibavi  ni 
Tyndal's  mg-JUter  c,  in  which  the  Immnou  nji  in 
filtered  out  by  pawiinK  the  beUD  thmufth  aa  a|a>tn 
I  suhiliiin  iif  imline  in  bisulphide  of  carbon,  whilr  ikr 
I  iu\'isiUlB  heatiug  or  ultra-tnl  rays  an  Inaauitlal 
'  A  current  of  cool  water  circalatea  in  tbr  jsckrl  ■ 
th-  outside  of  the  cell  lo  keep  the  vohililr  ldsii)|ii>k 
cool,  p  rejiresents  a  piece  oT  bhu-kene<l  jilatiniB 
hvld  ia  the  foeus  of  the  minor  to  hr  bnlrd  to  Trl. 
neas  by  the  invisible  heat-nys,  «ltlu>U(^  no  li^ 
liuxses  out  tlirousb  the  solution. 

The  electric  liaht  on  the  Victoria  tower  of  lb 
British  Houses  of  Parliammt  at  Westmlnttnitn- 
erated  by  a  Gramme  magneto^electric  muluK 
driven  by  an  engine  in  a  vault  of  tbe  Hobk  if 
t'onimons,  and  connected  with  thi>  signal! ag-jiot 
by  two  copper  wires  half  an  iiirb  in  diamrtrr  ai 
"""  feet  long.      The  i       ' '  "  ■      ' 


boiscshoe- magnet,  between  the  pole*  of  which  tt- 
volvra  an  elect  iD-magnet,  coD:iiMUiK  "fa  ring  of  hA 
iron  round  which  is  wound  an  inaulati  '    ~      '    '" 
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continuouB,  but  dispoaed  in  aH-tions.  Thrhgkl 
apparatus  ia  placed  within  a  lantern  C  feet  high,  I 
feet  wide,  and  having  a  aemlcircltlar  glaaa  fnnl,  iid 
the  liirht  may  be  directed  in  a  borizoDtal  an  of  Mtf. 
Two  lumiB  ore  iu«d  altrmalrly,  the  ewhon-piiiati 
lasting  four  bourn.     Expense,  twent;  crnta  per  hear. 

B-lec'tiio  Iiog.  Au  electric  divuit  thtsugh  ik 
log-line  to  tlie  detent  of  an  escapement  in  the  rfjt' 
t(T-log,  80  that  by  touching  a  key  on  deck  a  rirrait 
may  be  eonipli'ted,  au  armature  attracted,  and  Ikb 
the  starling  and  stopping  of  tlic  mechanical  rrgiilff 
in  the  log  Ii-  exai  lly  timed.  .  See  Loa. 

B-l«o'tila  Loom.  In  18.'>3  an  electric  lonan 
exhibited  by  Boiielli  at  Turin.  Tbe  invenligB  n 
at  that  time  in  a  .Tnile  atate,  but  lias  sjnre  b«l 
much  improved.     The  object  is  t«  dispenie  with  tt 

feiforaled  carda  requiml  m  the  Jaci{uan]  appuitK 
'or  tbiH  putpow,  an  endless  band  of  paper  ceniri 
with  tin.foil  is  used,  on  which  the  tniuirrd  psiteti 
is  traced  with  a  varnish,  imdering  the  ]«rti  th« 
covered  nonconducting. 

This  band  is  caused  to  pus  tmder  a  aeries  cf  tUl 
metallic  teeth,  I'ach  connected  with  a  anall  ckcln- 
ma^'net,  which  operate  a  aeries  of  pistona  thai  sfM 
or  clo!>e  the  holes  ill  ■  perfonlrd  metallic  nlab  (» 
Buering  to  tbe  Jacquanl  eardt,  thrungh  whicb  ]■■ 
the  needles  governing  the  hooka  by  which  thenl^ 
tlireidsare  lifted  or  b-t  fall,  MconUnKaa  tbe  eltetn- 


roninei  with  the  varnish. 

B-lec'ttlo  Meter.    See  ELEcnoMrrH  ;  Euc- 

Il-l«o'trio  Pen'dn-liiBL  He  or^nair  dmrt 
of  BO  eh'ctric  cto^k.  A  ]>oint  below  tbe  hob  *f  tb 
pendulum  passes  through  a  globule  of  Bierwn),  th 
time  of  contact  Iving  indicated  on  a  tlBvriinf  fU 
of  pii]>er.  In  another  form  the  bob  ramea  bt  esBlMfc 
at  the  limit  of  earh  stroke,  with  a  delkatoq«ii( 
wbii'h  mnkes  the  electric  cimDtrtion. 

B.-j<idesit  ■    ' 


ia  also  emjdoyed  to  secure  iaochroDOU  faeaU  (f  A- 
tant  pendulums.  A  mode  of  kerpang  dii*^  cb» 
nometen  in  exact  simultaneoua  palaatfaa  hf  dW 
longitude  mav  be  exactly  determined  :  the  hiMtta 
of  hr.  .lobu  t^'ke  of  dindnnatL 

B-lec'tiio  Fl-«'ae.    One  pnvidrd  wttb  ■  ari* 
of  ehctro-miyiiMt^  eadi  LMieiyuiwBn  to  •  b^  ^ 
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•a  of  which  are  caiieei) 
to  rtrilte  the  keys  when  the  cireiiit  is  closed.  Tliis 
umij  be  effected  by  meaiis  o(  perfumti^  cariU  through 
which  pins  are  mused  to  pva  and  tgaio  retnii:ted  jii 
«Dy  reiiuireil  sequence,  alter  tlie  maimer  of  the  Jnc. 
qiurd  apparatus.  The  device  may  be  connected  with 
a  number  of  instruments  at  great  dintances  ajiart,  so 
tliat  they  may  be  caused  to  phiy  Che  same  tune  ei- 
maltaneonsly. 

In  1S68,  a  contrirance  on  this  principle  for  play- 
ing the  organ  was  exhibited  in  London.  It  waa<op- 
erated  by  means  of  a  kcyboanl,  and  by  viiubling  tliu 
performer  to  be  placed  at  some  distance  from  the  in- 
stmnient  it  was  claimed  that  lie  was  better  able  to 
judge  of  its  tonex,  bo  as  to  play  with  more  effect, 

B-l»Otilo  Rail'iray-alg'iiaL  A  devii-e  for 
CMDmnnicating  messagi^s  or  warn iun^  as  to  tbe  place 
■or  condition  of  a  twin  ou  tlie  tra-^k,  in  refjard  to 
ctations  left  or  approached,  or  to  other  trains  on  the 

1.  An  automatic  signal  operated  by  the  wheel  on 
the  track  to  indicate  the  ]iassax<^  of  a  given  point  by 
a  train,  to  signal  the  sppruacli  to  a  crossing  in  ud- 
TWlce  ;  or  to  the  riar,  to  show  the  distance  iif  ■  pre- 
ceding train  ;  or  to  signal  to  a  station  the  position 

2.  To  enable  an  operator  on  a  car  to  communicate 
with  a  station  at  a  distunce.  or  with  an  observer  or 

.operator  ou  another  train  on  Ihe  same  line, 

3-  To  comnninii^te  between  parts  of  the  same 
train,  as  between  the  conductor  and  engineer,  etc. 

B-l»o'tilc  Reg/u-Utor.  A  device  by  which 
*n  electro-magnetic  circuit  is  made  the  means  of 
TMching  a  machine  to  stop  it  or  start  it.    The  apjili' 

la  gas-lighting  by  electricity,  the  gas-cock  at  a 
.distance  is  turned  by  n  sui'cesiiinii  of  im pulses  derived 
Aom  a  battery,  cominuiiicated  through  a  wire  cir- 
cuit, and  imparted  to  au  armature  connected  with 
.the  plug  or  valve. 

As  a  means  of  controlling  machinery  at  a  distance, 
the  electric  circuit,  hy  its  inngnirtic  [wwer,  sHbrds 
means  for  putting  a  detent  into  action  or  removing  it. 
Stop  motions  in  machinery  are  also  iiiaiU-  efTei-livn 
by  electric  connection,  as,  for  instance,  in  spinning 
jtod  knitting  machines,  when  the  breaking  of  a 
thread  allows  a  metallic 
ami  to  drop,  and  this 
comes  ill  eontact  with  a 
tongue,  and  makes  a  con- 
nection which  turns  a 
band  on  to  n  loose  ]iul- 
ley  or  olherHise. 

B-Iec'trlc  Slg'nai 
On.'  in  which  visual,  |ial. 
pabli',  or  audible  signals, 
.1,  .impl.  o,  ™.ltm 
sounds  or  hy  code,  are 
conveyed  by  electric  in- 
llucnue.  The  motion  of 
bell-hammers,  of  flags, 
index -lingers,  or  semn- 
phoric  anns  may  be  held 
as  included  in  this  defini- 
tion, whii'h  thus  covers 
telegraphing  and  signal- 
By  a  not  distant  can- 

and  lim'e-lffllls  of  ohscrv- 
atones  may  be  held  n.s 
included. 

IMsc'trlc    Steam- 
%»ee.      A    steam- boiler 
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attachment,  in  which  the  rise  o[  the  mercury  under 
pressure  of  Mtvm  is  indicated  by  means  of  electric 
connection  to  the  dial.  In  the  examjile,  the  gal- 
vanic battery  and  index  are  connected  with  the  mer- 
cury column  by  means  of  insulated  points  on  tlie 
tube,  so  that  the  index  will  signal  each  auccessive 
jionnd  of  pressure  upon  the  dial,  which  hw  corre- 
sponding |>oints.  The  completion  of  the  cireuit  also 
sounds  an  alarm  by  attracting  the  armature  on  the 
hamnier-Khaft. 

B-leotiic  S'wltoll.  A  device  for  interrupting 
or  dividing  one  circuit  and  transferring  the  current 
or  a  pBit  of  it  to  another  circuit.  Sec  Switch.  A 
oimmutalor.  See  Culley's  "Handbook  of  Teleg- 
rapliy,"  London,  1870,  pp.   109-^03. 

B-lec'tiic  Tel'e-p'aph.  That  form  of  electric 
signaling  apparatus  in  wliich  an  insulated  wire  ex- 
cited by  fnctional  electricity  is  — or  rather  was  — 
used  to  convey  messages  hy  sjarka  or  shocks.  For 
notices  of  early  observations,  see  El-EUTiitcAL  \yr\- 

O.ray,  in  1729,  cxDcrimented  with  conduclora  ; 
Nidli't  Boon  atterwaras  sent  a  shock  along  a  line  of 
men  and  wires  000  toiscn  in  length  ;  Watson,  the 
learned  Itisbop  of  I.landalT,  in  1745,  sent  a  shock 
through  12,000  feet  of  wire,  and  proved  that  it  waa 
practically  instantaneous  thraughout  ita  length.  He 
signaled  an  observer  by  this  means. 

A  writer  in  the  "Scots'  Maga/.ine,"  in  ITliS,  pro- 
posed a  series  of  wires  from  the  ends  of  which  were 
to  be  8u.s|H-nded  light  balla  marked  witli  the  letters 
if  the  al]>habet,  or  hells  which  were  to  be  moved  by 


a  tf  li-gra|ih  arranged  in  this  manner,  the  end  of  each 
wire  having  a  pith-ball  electroscope  attached. 

Lamond,  in  1787,  employed  a  single  wire,  em- 
ploying an .  electrical  machine  and  electroscope  in 
each  of  two  rootiiB,  and  thus  talking  with  Madame 
Ldiiiond  hy  the  peculiar  movements  of  the  pith-lialk 
according  to  an  agreed  code  ;  and  Reusser,  in  1794, 
pro]Kised  the  emphiymeiit  of  letters  formed  by  spaces 
cut  out  of  iiarallel  strips  of  lili-foil  jiaated  on  sheets 
of  glass,  which  would  appear  luminous  on  the  [iob- 
sage  of  the  electric  spark. 

In  1795,  Cavallo  proposed  to  (ransniit  letters  and 
nmnben>  by  n  combination  of  sparks  and  pauses. 

Don  Silva,  in  Spain,  appi'ars  to  have  previously 
Hiiggested  a  similar  process.     See  jii.KCritlOAl.  Ap- 

In  1816,  Mr.  Bonalds  experimented  with  a  fric- 
tional  electricity  telcgn<]ili  at  Hammersmith.  The 
GUiient  had  to  pass  through  eight  mites  of  wire,  and 
the  signals  were  matic  by  means  of  light  pith-balls. 
The  reading  was  etfectMl  by  dials  at  each  atation 
having  a  synchrotions  movement  derived  from  cluck- 
work.  I'pon  their  circmmferences  the  letters  of  the 
alphabet  were  engraved,  and  a  screen  with  a  hole 
cut  through  it  was  arranged  at  each  end  of  the  line, 
so  that  only  one  letter  should  be  visible  at  a  time. 
The  operator  at  the  transmitting  station  waited  until 
tbe  letter  he  Wanted  came  opi>osile  the  hole  in  the 
screen  and  then  made  the  signal,  causing  the  diver- 
gence of  the  iiith-lnlls  at  the  instant  that  the  same 
letter  became  visible  to  the  observer  at  the  Other 
station  through  the  aperture  in  his  screen. 

Betanconri,  in  1 796,  i-onatructed  a  single-line  tele- 
graph between  tiadrid  and  Aranjuez,  a  distance  of 
twenty-seven  miles,  in  which  the  electricity  was 
furnished  by  a  battery  of  Leyden  jars,  and  the  read- 
ing elfected  by  the  divei^cence  of  pith-balls. 

It  was  not,  however,  until  the  discoveries  of 
Volta.  Cialvsni,  Oersted,  Ampere,  Faraday,  and 
Henry  elucidated  the  properties  of  electricity  de- 
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Teloped  by  the  voltaic  battery,  that  a  practical,  con- 
tinuously working  in.strunient  wa8  feasible.  Follow- 
ing these  discoveries  came  the  practicrai  iiistninieuts 
and  co<les  of  the  no  less  illustrious  Morse,  Wheat- 
stone,  and  others.  See  Voltaic  Pilk  ;  (Jalvanic 
Battkuy  ;  Electuo-maonktic  Tklkgkai'H. 

E-leo'teio  Tixne-balL  A  balloon  of  canvas 
sus[>fnd(Ml  on  a  mast,  and  di'op])ed  at  an  exact  time 
every  day  by  means  of  an  electric  circuit  oinrated 
by  an  olwcrver  whose  eye  is  uiH>n  the  astronomical 
clock,  and  hand  ui)on  the  telegmph-key. 

E-lec'trio  Torch.  A  gus- lighter  oi)erating  by 
electric  a(*.tion.     An  vh'ctrnpliorus. 

E-leo'tric  Wand.  An  elect rophorus  in  the  shape 
of  a  baton.     St-e  KLKnunpnuiirs. 

E-lec'trio  Watch-clock.  A  watchman's  time- 
detector,  in  wliich  a  |>atrol  tou<;hes  a  stud  at  such 
tinif^  during  the  night  as  may  indicate  his  presence 
at  that  s|>ot  at  the  apiM)inteil  hour.  Touching  the 
stud  completes  an  electric  connection  and  makes  a 
mark  \\\Mm  a  travelin;^  tinie-paixT. 

E-lec'tric  Weighting -appa-ra'tus.  An  at- 
tat^hment  to  a  scale  which  (Monies  in  as  an  auxiliary 
to  the  eye  in  tletecting  the  ttirn  of  the  scale.     The 

1K>is<*  is  shifted  out  on  the  btvim,  and  as  soon  as  it 
eeis  the  tendency  to  rise  the  circuit  is  completed, 
and  the{K>int  at  which  the  {M)ise  stop{)eil  is  indK^uted. 

E-lec'trio  Wlial'ing-ap'pa-ra'tiui.  A  means 
whendty  a  bursting-charge  in  a  har[KX)n  may  be  ex- 
plodetl.     See  Elkctkic  Hauih)0.s. 

E-lec'tro-bal-lis'tic  Ap'pa-ra'tus.  An  in- 
strument for  d<!tennining  by  electricity  the  velocity 
of  a  projectile  at  any  {Kirt  of  its  flight. 

The  projectile  |MSses  through  a  wire  screen,  thus 
breaking  a  current  of  ele<;tricity,  and  setting  in  mo- 
tion a  {tcndulum,  which  is  arn'sted  on  the  }>a8sage 
of  the  projectile  through  a  second  screen.  The  dis- 
tance bi'tween  the  scnH'ns  iMMng  known,  the  arc 
through  which  the  pcfndulum  vibrates  measures  the 
time  due  to  the  projectile's  flight  between  the  screens. 
See  Ciiuon<k5uaph  ;  Ballistic  Pendulum. 

E-lec'tro-bal-lia'tic  Pen'du-lam.  Fig.  1848 
1   is  an   elevation   and   2  a  section  of  the  ap^Mi- 

tig.  1848. 


=^...^ 


Electro- Batlistie  Pendulum, 

ratus  used  in  the  United  States  Ordnance  Depart- 
ment. The  pendulums  a  b  are  susp<>nded  from  the 
same  axis,  and  are  so  adjuste<l  that  when  each  is 
brought  to  a  horizontal  {KMition  at  the  90'  mark  on 
each  side  of  zero  at  the  middle  of  the  arc  c  and  let 
fall,  they  will  me«'t  precisely  at  the  center.  The  bob 
of  the  inner  pendulum  b  is  provide<l  with  a  marking 
]Hunt,  the  outer  end  of  which  is  struck  by  a  blunt 
jirojection  on  the  outer  ptmdulum  <r,  when  the  two 
l»ass  eat^h  other,  impressing  a  mark  on  a  sheet  of  pa- 
p<'r  elampe^i  to  the  arc.     S<h»  Ciikono(;kapii. 

IS-lao'tro-blast'izig.  Blasting  by  means  of  an 
electric  or  <*leetro- magnetic  Kattery,  communicating 
through  connecting  wires  with  the  charges  of  pow- 
der. 

It  was  first  tried  in  blowing  up  the  sunken  hull 
of  the  "Royal  George,"  in  1839,  by  Colonel  Paaley. 


In  1840  the  plan  wai  used  in  Boatou  Harbor  bj 
Captain  Paris. 

In  1843,  by  Cubitt,  for  overthrowing  a  lai;g«  sec- 
tion of  Round-down  Cliff,  Kent,  Encundt  in  mak- 
ing a  i>ortion  of  the  Southeaartern  Kailwaj.  The 
mass  (lislodged  weighed  40u,000  tuns.  Sre  Blast- 
IN(;. 

E-lec'tro-cheml-onl  Tel'e-graph.  A  telc- 
gr.iph  which  r«*conls  signals  uiion  iKijier  ioibi&nl  with 
a  chemical  solution,  which  is  discliarged  or  i*anMed 
to  change  color  by  electric  action. 

Nicholson  and  Carli&le  discovered,  in  1800,  that 
water  was  decomi»osed  by  the  voltaic  pile,  hvdrxjfepn 
b<dng  evolved  at  the  negative  and  oxygen  at  the  }mi«. 
tive  end  of  the  wire.  Davy,  afterwarils  Sir  Humiiliry 
;  Davy,  by  the  aid  of  the  apiwratus  of  the  Koyal  lo- 
I  stitution  at  lion<lon,  tlie  most  powerful  then  in  exist- 
ence, proved  by  a  series  of  experiments,  comnna- 
cing  hi  1801,  that  many  substances  hitherto  oonfeid- 
enfd  as  elementary  l)oaies  could  be  decomposed  faf 
voltaic  action,  and  succeeded  in  1807  in  resolviiy 
tlH>  fixiHl  alkalies  soda  and  potash.  Faraday,  IbSL 
l>esi<le8  his  extensive  additions  to  the  sciruoe  of 
electro-magnetism,  establishtHl  the  fact  that  tbs 
chemical  [tower  of  a  current  of  electricity  ia  in  diivct 
proj)ortion  to  the  al)solute  quantity  oif  elcctricitr 
which  [Misses ;  and  farther  [iroved  tliat  the  qnsnti- 
ties  require<l  for  decom|iotiing  com|iound  bodies  wen 
proiK)rtional  to  the  atomic  weights  of  Dalton. 

Bain's  telegraph  (1845)  was  the  first  in  whi^ 
these  scientific  facts  a'ere  so  applied  as  to  lead  to 
any  ]>ractical  result. 

In  this,  a  solution  of  ferro-cyanide  of  potassiam  ii 
water,  to  which  are  added  two  psrts  of  nitric  acid  sad 
two  of  water,  is  employed.  Al  ith  this  long  strips  cf 
[Hiper  are  saturati^,  which  being  drawn  ortwrrn  • 
metallic  roller  and  stylus  operated  by  means  aaail 
in  electro- telegraphy, — dispensing,  however,  with  v^ 
lay-magnets,  — dots  and  dashes  are  produced«asia  tilt 
Morse  system.  These  ap[)ear  of  a  bine  color,  in  •'oa- 
8e<]uence  of  the  ferro-cyanide  of  potassium  beinx  eon- 
verted  into  cyanide  of  iron  by  electric  action  sad 
contact  of  the  iron  stylns  with  the  paper. 

Bake  well  subsequentlv  improved  the  constmction 
of  this  instrument,  and  added  an  electro-msKnetie 
governor,  to  obtain  synchronism  in  the  moveuMilB 
of  the  ap)»aratus  at  the  two  ends  of  the  line. 

Gintl,  a  Gennan,  in  his  method,  aUo  dispenses 
with  the  relay,  and  records  messages  by  the  line-cnr- 
rent  direct.  He  [irepsres  his  paper  with  a  sdlntioa 
of  one  i»art  iodide  potassium  and  ta'enty  starch-|«sli 
in  forty  |iarts  of  water.  The  iodine  being  set  fret 
colors  the  starch  blue. 

Bonelli's  telegraph  (1860)  records  a  fac-simile  of  tki 
transmitted  message  on  mechanically  prepared  psur. 
The  message  is  set  up  in  type,  which  are  arrangca  in 
a  box  at  one  side  of  a  carriage  that  trsyenes  from  end 
to  end  of  a  table,  and  [tasses  hack  and  forth  under  t 
bridge  placed  transversely  thereto.  The  type  ocenw 
the  lower  left-hand  side  of  the  carriage,  and  at  tM 
upiwr  right-hand  side  is  placed  a  strip  of  the  paptf. 
Immediately  over  the  type  are  five  movable  tecCk» 
[insulated  from  each  otner  and  connected  by  in 
'  wires  with  a  similar  number  of  styles  at  the  reeriv- 
ing  apnantus.  As  the  carrisfte  with  the  types  fisH 
upwaras  comes  under  the  bndge,  the  teeth  earn 
lightly  in  contact  with  their  raiwd  portion%  chNing 
the  circuit  so  long  as  the  metallic  contact  lailL 
Thus  letter  after  letter  is  trtninnitted.  Oa  the  rUt 
side  of  the  bridge  is  a  writin^-oomb  oompoted  of  Ivt 
teeth  made  of  platinnm-iridium  alloy,  which  is  asl 
subject  to  corrosion,  insulated  from  each  other  nad 
pressing  lightly  on  the  paper  strip  beneath.  IMi 
would  produce,  if  each  tooth 
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1  by  th«  electiio  cnrrent,  flve  {nrallel  liaes 
on  the  paper  ;  but  aa  the  current  only  passea  to  each 
daring  the  time  when  some  portion  of  a  type  is  be- 
IMnth  the  corresponding  tooth  of  the  type-comb  at 
the  aending  station,  they  only  produce  liiii^  at  such 
intervals  and  of  such  length  aa  are  determined  hy 
the  form  of  the  typo  ;  cavities  in  the  letters  and 
apaces  between  letters  uuil  words  being  represented 
by  the  discontinuation  at  one  or  more  of  the  lines. 

The  wagon  is  moTed  by  a  cord  and  weiglit,  and  is 
•ooured  at  one  end  of  the  carriage  by  a  hook,  which 
U  nleased  by  an  eluctro-magnet  when  a  ciiirent  is 


The  paper  intended  for  receiving  permanent  print- 
ing is  prepared  by  beins  saturated  in  a  solution  of 
nitrate  of  maDganese,  which,  under  the  action  of  the 
onrrent,  leaves  a  light  brown  mark.  Fugitive  print- 
ing, u  for  the  press,  is  done  on  paper  prepared  with 
fadide  of  potassium,  wliich  aObros  at  first  an  iodine 
oolor,  but  is  liable  to  fade. 

It  is  said  that  a  speed  of  300  in  permanent,  and 
of  1200  wotda  in  fugitive,  printing  per  minute  is 
mttainable  by  this  apparatus.  See  ELBOTBO-llAa- 
mtril)  Tf.LKOHArH  ;  AUTUOKAPHLC  Teleorapb. 

B-teo'tro-ohron'o-gTaph.  An  instrument  used 
lor  recording  time  and  occurrences  in  the  instant 
and  order  of  their  time,  as  in  noting  iransits  in  ob- 
•erratories.  A  paper  marked  for  seconds  is  placed 
Ml  the  surface  of  a  revolving  drum,  over  which  is  a 
■tjluB  operated  by  electro- magnetic  action  when 
the  cireutt  is  closed  by  the  telegraph  key  in  the  liand 
of  the  operator,  who  is  also  the  observer  at  the 
tnuuit  instrument.  A  mark  is  thus  made  on  the 
time-paper  at  the  instant  of  the  occurrence  of  the 

B-lM>'trode.  Either  of  the  poles  of  the  voltaic 
circle.  The  positive, +,  electrode  is  the  (inorfe  ;  the 
n^ative.  -,  the  cathode.    The  ttrms  are  Faroilay's, 

B-lea^ttt^-dy-nam'ic  Bu'giae.  An  engine  in 
which  a  dynamic  eliect  is  produced  by  tlie  evolution 
of  an  electric  current,  by  voltaic  battery  or  otherwise. 
See  Elbctiio-magn-etio  Mauhise. 

B-lso'tTO-Ml-grav'illg  EnRravin^  executed 
by  means  of  electricity.     A  form  of  etching. 

B-lec'tro-etoll'iiig.  A  process  for  bitii^-in  an 
engraving  by  attaoliing  it  to  the  copper  of  the  bat- 
tery in  an  electro-bath.  The  plate  la  covered  with 
a  groand  and  etched  in  the  usual  manner ;  being 
immersed  for  a  while  in  the  bath,  it  is  withdrawn 
and  the  fine  lines  alopped-oiit ;  a  second  immersion 
deepens  the  lines  and  makes  the  next  tint,  and  so  on. 

B-loo'tro-glld'ing.  A  tliin  deposition  of  gold 
by  voltaic  action  on  an  object  placed  in  a  bath  of  a 
wait  of  the  metal.      Sec  ELECTtto-PLATiNO. 

B-leotro-lytQ.  The  compound  in  the  electro- 
plating butli  which  is  decomposed  by  the  electric 

B-leo'tro-mag'uet.  A  bar  of  soft  iron  rendered 
tempoiarily  magnetic  by  the  passage  of  a  current  of 
electricity  through  a  coil  of  wire  by  which  the  bar 
ia  aarrounded. 

The  electro-magnet  of  the  Stevens  Institute  of 
Tecbnolo^  neighs  in  all  about  1,600  pounds  ;  eight 
biats  ipooia,  each  of  which  ia  wound  with  272  coils 
of  copper  wire  insulated  with  keritt.  The  hollow 
•pools  contain  cores  o!  Norvay  iron,  four  to  each 
core.  The  lifting-force  of  the  magnet  is  from  thirty 
to  fifty  tons. 

B-leo'txo-mag-nef  io  A-larm'.  One  which  is 
bnnight  into  action  by  the  closing  an  electro-mag- 
netic  circuit.     This  may  be  a  burglar-alann  in  which 


■5  ELECTEO-MAONETJC  CLOCK. 

the  opening  of  a  door  or  window  is  made  to  cloaa  a 
circuit  mecbanicalty  ;  or  it  may  be  a  fire-alarm  in 
which  the  lengthening  of  a  rod  or  a  change  in  its 

shape  is  made  to  close  a  circuit.  In  some  cases,  a 
column  of  mercury  is  expanded  by  the  heat  and  thai 
completes  the  circuit,  the  coQ  b  attractiog  the  arma- 
ture and  releasing  the  detent  of  the  wheel  t,  which 
is  then  revolved  by  the  weight  i  and  cord  A,  and 


vibrates  the  hammer-ahaft,  delivering  a  blow  npon 
the  bell.  By  this  means  the  hammer  may  be  made 
to  give  a  repetitive  alarm,  like  that  of  a  clock,  as  a 
warning,  or  the  instrument  may  be  used  as  a  signal, 
each  closing  of  the  circuit  by  means  of  a  key  giving 
a  single  blow.     See  Fikk-alarm. 

IMec'tTC^4)ug-net'lo  Clock.  These  clocks  are 
of  two  kinds  ;  — 

Tliosc  in  which  the  motive-power  is  derived  from 
electric  action.     Invented  by  wliealstone. 

Those  which  are  opeTBted  by  the  usual  means, 
but  are  made  the  medium  by  mechanical  devices  of 
driving  or  regulating  other  clocks  to  which  they 
are  connected  Dy  an  electric  circuit. 

1.  In  Bain's  clock  the  pendulum,  at  each  vibra- 
tion, moves  a  light  slide  by  which  the  electric  cir- 
cuit ia  alternately  completed  and  broken,  and  by 
which  magnetism  is  alternately  conferred  upon  and 
abstracted  from  a  coil  inclosed  in  a  heavy  hollow 
brass  cose  which  constitutes  the  bob  of  the  pendu- 
lum. On  either  aide  of  the  pendulum  are  the  poles 
of  two  permanent  magnets,  which  alternately  attract 
and  repel  the  coil  of  the  bob,  according  to  its  mag- 
netized or  demagnetized  condition. 

A  clock  of  this  kind  boa  been  kept  in  motion  by 
electric  currents  derived  from  a  zinc  plate  buried  in 
damp  earth. 

Shepherd's  electro-magnetic  clock  was  shown  at 
the  London  Exposition,  1851.  In  this  clock  electro- 
magnetism  b  the  sole  motor  in  moving  the  pendu- 
lum, driving  the  train,  and  running  the  striking, 
works,  no  weights  or  auxiliary  springs  being  em- 

The  pendulum  in  its  oscillations  makes  and  breaks 
an  electric  cirenit,  which  alternately  magnetizes  and 
demagnetizes  a  horseshoe-magnet,  which  in  its  active 
coQilition  attracts  an  armature  and  raises  a  lever 
which  is  caught  by  ■  detent-latch.     On  the  break* 


ELECTRO-MAGNETIC  ENGINE.  786  ELECTRO-MAGNETIC  ENGIKE. 


ing  of  the  circuit,  the  armature  is  relcii»ed,  the  latch  there.  Cheniituil  affinity,  or  the  tendency  of  tvo 
lifted,  and  the  weighted  Ivvcr  strikes  the  {lendulum  bodies  to  combine  chHmically,  is  m  sort  of  pcitential 
to  give  an  adetiuatc  impulse  to  maintain  iU  motion.  !  onergy  which,  when  the  substances  actually  do  coni> 
This  is  re[icatcd  ut  each  oscillation.  |  bine,  is  re[>laced  by  actual  energy  in   the  fonn  of 

I^*sides  the  cinmit  just  described,  which  maintains  !  heat  or  of  current  electricity,  or  of  both  comhiueij  ; 
its  own  action,  the  jM^ndulum  makes  and  unmakes  '  and  this  may  b«  C4)nverted  into  mechanical  enrr^y. 
anoth('r<urcuit  which actuat(*s a mtchet- wheel,  propel-  j  In  a  Daniells  luitter}',  the  liquid  in  thr  iyIU  Iw-iu^ 
ling  it  ut  the  rate  of  a  tooth  to  cacli  M>(>ond,  the  axis  .  a  solutit)n  of  a  sulphate  of  cop{ier  in  w«ter,  the  tdt^I 
of  this  ratchet-wheel  oj>emtiiig  the  n^mainder  of  the  heat  pruduccd  by  the  solution  of  one  |Miinid  of  zinc 
train.  I  is  3,006  thermal  unit«  ;  2,342  being  pimlui-nl  by  th- 

The  circuit  of  the  strikintj  (mrt  is  only  completed  oxidation  of  the  zinc,  and  664  being  pnidu^-eil  by  tbr 
once  in  an  hour,  ii ltd  oiKM-ates  an  uriiiatui'e  to  pull  ;  combination  of  the  oxide  of  zinc  with  buliiliuric  acil. 
the  ratchet-wheel  attached  to  the  notched  striking-  |  The  total  heat  consumeil  is  1,419  theniialuuita  :  S:r7 
whiH.d  one  t4>oth  forwanl  every  two  seconds,  and  !  being  consumed  in  deconifiuhiiig  suliihatt*  of  oxidr  of 
each  tooth  is  accompanied  by  a  blow  on  an  electro-  cop{)er,  and  1,060  beine  consumed  in  decoinpucimc 
magnetic  b«'ll.  The  numUT  of  blows  dei)ends  upon  .  the  oxide  of  copper.  Tlic  total  quantity  of  ht-^t  lif. 
the  notched  wheel,  the  spaces  in  the  circumfen^nce  veloi)ed  is,  therefore,  3,006  less  l,5b7,  e(|ual  to  ].41y 
of  which  are  adapted  to  the  number  to  Ixr  struck  ;  •  thennal  units  ;  and  this  quantity  multi]»lie<l  by  lit 
and  when  this  is  complete,  a  h^ver  falls  into  the  '  foot-pounds,  the  mechanical  efjuivalent  of  limt,  gir«s 
notch,  and  in  so  doing  cuts  otl*  the  electric  circuit  '  1,095,468  foot-iK>unds  for  the  amount  of  fnrtg}  dt- 
till  the  riHiurrent  jn'riod  again  stirs  the  stiiking- parts  i  veloi)ed  by  the  solution  of  one  ]jound  of  zine  tn  a 
into  activity.  \  Darnells  kittery.     This  is  less  thiin  the  total  rnrrjiy 

2.  The  other  fonn  of  electro-magnetic  clo(;k  is  dc-  developeil  by  the  combustion  of  one  {N>und  of  car- 
signed  to  obtain  isochi'onous  action  among  a  numlK*r  l>on.  In  a  Smeo's  battery,  the  liquid  iu  tht-  vt-W^ 
of  clocks  in  different  portions  of  a  building  or  a  ■  being  tlilute  sulphuric  acid,  the  heat  firiMluceti  by 
town.  I  the  combination  of  one  iM>und  of  zinc  with  oxyfffm 

Fixed  upon  the  arbor  or  axis  of  the  second-wheel  |  and  sulphuric  acid  is,  as  m'fore,  3,(Ni6  thermal  uiiitA, 
of  a  clock  is  a  wheel  of  metal,  the  circumference  of  i  and  the  total  heat  coiuiunM'd  is  2,106  themiul  unit^; 
which  is  dividetl  into  sixty  alternatiug  divisions  of  about  200  iMMng  consumed  in  separating  water  frua 
inetid  and  of  ivory,  the  former  being  a  conductor  ;  sulphuric  acid,  and  1,906  being  consum«tl  in  dr«iiD- 
and  the  latter  a  nonconductor  of  electricity.  A  |>osing  water.  The  total  amount  of  heat  drvelu|«d. 
small  nhitinum  jN*g  is  kept  in  contact  with  this  therefore,  is  3,206  less  2,106,  e<iiial  to  900  thermai 
divided  edge,  so  as,  by  tlie  revolution  of  the  wheel,  ;  units,  which  are  equivalent  to  694,800  foot-poumli 
to  l)e  alternately  in  contaet  with  the  conduf'ting  and 
nonconducting  surfaci^s,  and  so  cfuinected  with  a 
voltaii*  wrries  us  to  alternately  admit  and  ivsist  the 
passage  of  an  electric  t'urivnt. 


of  metdianical  eneigy  derived  from  the  solution  v! 
one  pound  of  zinc  in  a  Sniee's  buttery.  This  is  sUax 
one  sixteentli  mrt  of  the  energ}'  tle%'elo|ied  by  bnni- 
ing  one  ])ound  of  carbon.  It  is  certain  tnst  thr 
The  electric  eintuit  thus  Ix^coming  pulsative  is  '  rJU'inicy  can  be  made  to  appn>xiniate  niurh  Dwrr 
causi^l  by  local  magnets  and  annatures  to  actuate  ;  nearly  to  unity,  the  limit  of  |NTfection,  in  elei-tro* 
an  ap|)aratus  stationed  ut  any  i^oint  to  which  the  j  magnetic  engines  than  in  steum-engineH.  At  |irv!i- 
win's  may  Ik;  t-arried,  giving  moti(m  to  a  wheel  and  I  ent,  however,  the  ratio  of  their  efficiencies  (.-an  unlj 
axle,  an<i  causing  it  to  ri^volve  so  as  to  indicate  i  be  roughly  estimated  ;  and  it  may  be  coiwidereil  a* 
seconds,  and  the  other  motion-work  of  a  clock.  '  n  favorable  view  towaitl  electro-magnetic  engine«to 

By  this  mccans  is<Kdirouous  pulsiitions  of  seconds  ;  estimate  their  greatest  possible  t-ffi«'iency  as  four  times 
arc  maintained  at  all  tiie  points  eunnected  with  the  i  that  of  the  best  steam-engines.  Taking  this  into 
regulator,  and  thus  {K-rfeet  uniformity  is  establisluMl  j  account  along  with  the  previous  calculations,  SBd 


it  appears  that  the  work  {leifomieil  per  ]iound  ti 
zinc  may  be  estimated  at  four  tenths  of  the  work  |«r 
{>ound  of  carbon  in  steaxn-engintti  when  thr  solutima 
use<l  in  the  cells  of  the  batter>'  is  sulphate  of  coppfY ; 
and  at  four  sixteentlis,  or  one  fourth,  of  the  work 
I)er  iMund  of  carbon  in  steam-engines  when  dilvli 
sulphuric  acid  is  used  in  the  cells  of  the  batteiy. 
"Before,  therefore,  electro-magnetie  engines 


at  all  the  clocks  of  a  city,  capitol,  or  private  estab- 
lishment. 

Dr.   Ii«x;ke  of  Cincinnati,  alwut    1848,   inveuteil 
the  methml  of  obtaining  isochronous  vibration  of 

{H'ndulums  by  eleetrie  eonuection.  Congitjss  awarded 
lini  a  ]>n'iiiiarn  of  $  I0,0u0  for  the  invention,  de- 
signing to  iLse  it  in  astronomicid  researches  and  de- 
tenniiiiug  b)ngitudes. 

E-lec'tro-xnag-net'ic  IIn'g;lne.  The  a<'.tion  of  become  equally  economical  with  heat  engines  as  to 
a  cun*ent  of  eleetrieity  converts  a  piece  of  s<ift  bar-  {  cost  of  working,  their  working  exjuMise  |ier  |it)uud cf 
iron  into  a  m^ignet,  and  the  bivaking  of  the  i.'ircuit  .  zinc  consumed  must  fall  until  it  is  fruDi  four  tentkf 
restoivs  the  iron  to  an  inert  condition.  This  transi-  j  to  one  quarter  of  the  working  exiiense  of  one  of  the 
tion — alternate  excitement  and  pi-ostration  —  has  most  wonomical  steam-engines  ]H'iriiound  of  carta 
l)een  fre<iuently  utilizeil  to  confer  a  pulsjitive  move-  or  of  coal  eciuivalent  to  carlion.  The  miit*  of  bbc, 
ment  u{K)n  an  urmatuii',  whose  motion  in  one  dinn:-  however,  being  so  much  greater  than  tnat  of  coaU  it 
tion  is  obtaineil  by  tht;  attnietion  of  the  magnet  and  is  evident  fnnn  these  facts  and  calculations  that  eke* 
the  retlex  action  by  a  spring  or  weight  in  the  inter-  !  tro-inagnetic  engines  nerer  can   come  into  genml 


use  exce]>t  ill  cases  where  the  power  required  is : 
small  that  the  cost  of  material  cousuned  is  cf  w 


vals  of  ideetric  excitement  of  the  iron. 
•  So  far  the  ehnmicler  haw  little  t<»  ri'C()rd  of  valua- 
ble effect  derived  from  this  engine,  though  its  |K)wer  pnu'tical  importance,  and  the  situation  of  the  flU- 
is  demonstrable.  At  present  the  authorities  declan'  '  chinery  is  such  as  to  make  it  verv  deidimble  to  han 
it  is  resolv<*il  into  a  question  of  the  relative  eosts  of   a  prime  mover  without  a  fnma«;e.  * 


zinc  and   coal.      The   i^^tse   is   thus   .stated   in   the 
"American  Artis;in  "  :  — 

**The  chemical  action  in  the  galvanic  batteir  is 
the  sour^u?  of  |M)wer  in  ele<,*tro-inagnetic  engines,  just 
as  the  rapid  chemi«.'al  action  called  combustion  in  «      Cazal's  electro-magnetic  machine  reMmblcii  a  lh^ 
Ihe  furnace  of  a  steam-engine  is  the  s«)urce  of  jiower  ,  wheel,  being  a  thick  disk  of  toft  iron  cat  into  tM 


According  to  Mr.  Joule,  the  conniMption  of  a 
grain  of  zinc,  though  forty  times  men  oortlT  thn 
a  grain  of  coal,  produces  only  abonfc  one  ei^th  of 
th(>  same  mechanical  effect. 
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lllape  o(  a  gear-wheel  and  having  a  circumfereiitiat 
groove  wound  nith  ioBulated  wire,  whoae  enils  are 
•oldered  to  insulated  thimblca,  wbioh,  by  means 
of  tangent  springs,  introdace  the  l»ttery  current. 
SnTTonnding  this  magnetii:  wheel  is  a  fixed,  hi 


iron  ring  insulated  on  ii 


berore  the  prominences  of  th*  ring,  there  in 
approach  to  contact,  and  the  attmction  is  strong. 
The  attractions  are  balanced  when  the  teeth  are 
midway.  At  the  moment  of  nearest  approach  the 
euirent  is  arrested  ;  it  is  renewed  wlien  the  teeth 
are  midway  ;  the  inomeiitnni  of  the  wheel  carries  it 
OT»r  the  point  of  ecjual  attractions. 

The  fflrminghain  Company's  (EnKlish)  electro- 
motor has  four  seta  of  fixed  electro- magnets  of  the 
borseahoe  form,  two  sets  at  each  end  of  an  oscittat- 
ing  beam  by  which  the  [lower  i<  lu  Iw  utilized.  The 
magnets  of  each  set  are  arranged  in  two  tiers,  one 
■bore  the  other.  The  armatures  of  these  seTeral 
■DasnetH  are  carried  by  rotls  depending  from  the 
ends  of  the  beam  ;  but  the  rodi  pass  freely  through 
thew  armatures  without  bi'ing  fastened  to  them. 
When,  therefore,  an  armature,  in  the  descent  of  the 
rod,  comes  into  contact  with  the  magnet  to  which  it 
belongs,  the  rod  continues  its  njotion  and  leaves  the 
■nDaturu  resting  there.  In  the  return  motion  the 
red  lifts  the  armature  acain,  by  means  of  a  collar  or 
sniarsement  which  hss  been  given  to  it  at  the  place 
tntendeit. 

la  the  action  of  the  machine,  the  battery  current 
actuates  the  magnets  on  tlie  side  of  the  descent, 
while  on  th<^  other  idde  the  enm^iit  is  cut  olf.  The 
machine  acts,  therefon;,  only  by  attraction.  As  the 
armatures  approaoli  their  magnets  siieeessively,  it 
happens  that  whenever  one  hecoiuea  ineffliient,  by 
Mining  into  c^ontact  with  its  magnet,  the  next  will 
be  in  position  to  exert  n  vi-rv  liigli  attractive  force, 
and  thia  force  increases  until  this  next  makes  con- 
tact with  its  magnet  in  like  mimiier. 

KntvogVs  eleetro-maipietic  engine  is  a  heavy 
wrought-iron  wheel  rotateil  by  the  creeirinc  up  in'- 
■ide  it  of  a  permanent  magnet,  which  displaces  the 
center  of  gravity,  and  by  the  preponderance  of  the 
aide  rotates  the  wheel. 

Another  form  oftlio  engine  has  two  powerful 
lielixea  of  insulatnl  copper  wiri',  within  which  are 
two  heavy  cylinders  of  soft  iron  collnterlralnnced  on 
the  ends  of  a  beam,  like  the  working  U-um  of  a 
steam-engine.  l(v  the  working  of  an  i^ccentric  on 
the  main  or  fly-wheel  shaft  th.-se  insulated  heli^ces 
■ra  alternately  connvctiil  and  rlisconnei^teil  with  the 
apposite  sides  of  a  (plvanic  Imttery  so  aa  to  mag. 
uetize  and  demoKnelixe  alternately  the  two  helixes, 
>nd  so  dniwing  lirst  one  anil  then  the  other  of  the 
Krft  bar-iron  cylinilers  into  them  with  a  force  of 
many  hundred  pounils.  In  some  machines  of  this 
description  lO-horse  i«wer  has  been  olitained. 

Page's  reciprocating  engine  (Fig.  1850)  consisted 
of  two  electro -magnets,  the  armatures  of  which  are 
connected  by  a  bar  moving  upon  cciitcrs,  the  bar  is 
connected  with  the  lieam,  which,  by  means  of  a 
crank,  moves  the  (ly-wheel ;  by  means  of  a  break- 
piece  upon  the  axle  of  the  fly-wheel,  the  current  is 
alternately  passed  through  tlie  two  magnets. 

A  double-fieam  engine  of  similar  construction, 
operated  by  two  jmirs  of  electro-mngnets,  has  also 

About  1849,  Professor  Page  nropi'Ile J  a  car  on  Ihe 
track  of  the  Baltimore  and  Woshin^n  Railroad 
from  Washington  to  Blsdensburg,  a  distance  of  six 
miles,  and  back,  by  means  of  an  engine  Of  his  tn- 


Various  forms  of  electro-magnetic  engines  have 
also  been  invented  by  Wheatstone,  Talbot,  Hearder, 
Hjorth,  and  others.  Professor  J acobi  of  St.  Peters- 
burg, in  1838-39,  succeeded  in  propelling  a  boat 
upon  the  Neva  at  the  rate  of  four  miles  on  hour,  by 
means  of  a  machine  on  this  principle.  'The  boat 
was  28  feet  long,  abont  7  feet  wide,  drew  alioiit  3 
feet  water.  The  battery  used  eonsisteil  i>f  sixly-four 
pairs  of  plates,  and  propelled  the  boat  by  paddle- 
wheels.  He  also  applied  his  engine  to  working 
machinery,  but  without  decided  success. 

In  1842,  Davidson  constructed  an  etei^ro-ItiBgnetic 
locomotive-engine  which  attained  a  speed  of  about 
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four  miles  an  hour  on  the  Eilinburgh  and  Glasgow 

E-lec'tro-mag-u«t'io  Ma-chlne'.    See  Elec- 

B-leotro-^oag-net'io  ReB'n-la-tor.     A  device 
for   maintaining  an   even  beat  in   an   BparlmenI,  a  . 
bath,  or  a  luniae.-,      Xir  ThkhMostat, 

E-lectro^nag-Det'ic  Tal'e-^aph.  A  sif^ial- 
ing,  writing,  |iriiiliiiK,  or  reeonling  apparatus  in 
which  the  impulses  ]ii-oteed  from  a  magnetic  force 
develoW'd  by  voltaic  electricity.  A  mass  of  soft  iron 
is  rendered  temporarily  moguetic  by  the  pa.<iiiage  of 
a  current  of  electricity  thi-ough  a  surrounding  coil 
of  wire.  It  differs  ftoin  the  clcdrie  telegraph  prop- 
erly considered,  and  also,  speciHcally,  from  the 
Magnkto-elkl-thk;  TELEcUAni  (which  see).  See 
also  list  under  TKl.KnitAPH. 

Three  dLicoveries  necessarily  preceded  the  inven- 
tion of  the  electro- magnetic  telegraph  ;  the  proprrties 
of  the  magnet,  the  modes  of  devclcming  friclional 
electricity,  and  voltaic  electricity.  The  earlier  elec- 
tric telegraphs  were  all  what  their  name  implies,  and 
not  eMro-magiwfic.     See  ELEo-ritir  Tu-kurapb. 

To  save  rejietition,  reference  is  here  made  to  Mao- 
SKT,  Electricity,  ELErritic  Tkleorapu,  Voltaic 
PiLB,  Galvanic  Hattkiiy,  for  the  precedent  lUs- 
coveries  and  inventions  which  are  the  foundation  of 
the  elect ro-msgnctic  telwraph. 


ing  into  glass  tubes  containing  water,  the  bubbles  of 
cas  from  which,  when  the  electric  fluid  was  con- 
ducted into  them,  served  as  signals. 

Professor  Coxe,  of  Pennsylvania,  aliout  the  same 
time  suggested  telegraphing  by  means  of  the  decom- 
position of  metallic  salts. 

Oersti'd,  in  1820,  after  many  years'  research  into 
the  action  of  the  voltaic  current  on  magnets,  an- 
nouncnl  the  fact  that  the  mot^ietic  needle  was  de- 
flected by  such  current,  exhibiting  a  tendency  to 
place  itself  at  right  angles  to  the  wire  through 
which  the  cnrrent  passes  ;  and  Farailay  diwoverinl 
in  1821  that  the  magnet  would  revolve  about  the 
conducting  wire,  or  the  latl'-r  aliout  the  magnet. 
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The  exiK'iriments  of  Oersted,  farther  extended  by 
Am|>6re,  aud  the  discovery  by  Faraday  that  mag- 
netism was  induced  in  a  bar  of  soft  iron  under  the 
influence  of  a  voltaic  circuit,  led  the  way  to  the  in- 
vention of  the  iir»t  really  convenient  aud  practical 
sy.stem  of  electro-telegraphy. 

In  1825,  Mr.  Sturgeon,  of  I/ondon,  discovered 
that  a  soft  in)n  bar,  surrounded  by  a  helix  of  win.*, 
thi-ough  which  a  voltaic  current  is  {>assed,  becomes 
magnetized,  and  continues  so  as  long  as  the  current 
is  iMissing  through  the  wire. 

In  1832,  Baron  Schilling  constructed  a  model  of 
a  telegraph  whirh  wius  to  give  signals  by  the  deflec- 
tion of  a  net'dle  to  the  right  or  left. 

One  great  prartical  diliieulty  was  still  to  \ye  over- 
come, tlie  resist^mce  of  Hw.  transmitting  wire  to  the 
comiMiratively  feeble  current  engendered  by  the  vol- 
taic battery. 

This  was  con(iuered  by  Professor  Joseph  Henrj', 
now  secretary  of  the  Smithsonian  Institution  at 
Washington,  who,  in  1831,  invented  the  form  of 
magnet  now  generally  ased  for  telegraphic  purposes, 
aixl  discovenul  the  principle  of  **  comhination  of 
cirruif.%  <>onstituting  the  important  invention  of 
rccrii'iiuj-nuujiiff,  an<l  the  relai/  or  loctl  batienff  iis 
they  are  familiarly  known  in  connection  with  Morse's 
telegraph.  The  effect  of  a  combination  of  circuits 
is  to  enable  a  weak  or  exhausted  (uirrent  to  bring 
into  ju'tion  and  sul)stituti;  for  itself  a  fresh  and 
jwwerful  one.  This  is  an  ess^Mitiul  condition  to  ob- 
taining useful  mechanical  results  from  electricity 
itself,  where  a  long  circuit  of  conductors  is  used.  ' 
—  PuKscoTT,  Historif  of  t)ic  Ekctr'u:  TrJcgraph. 

In  1832,  Prof«*sHor  Morse  began  to  devote  his  at- 
tention to  the  subject  of  telegraphy  ;  an<i  in  that 
year,  while  on  hLs  {Hissage  home  from  Euroite,  in- 
vented the  fonn  of  telegraph  since  so  well  known 
as  *'  Morse's." 

A  short  line  worked  on  his  plan  was  set  up  in 
183.'),  though  it  was  not  until  June  20,  1840,  that 
he  oiitained  his  first  patent,  and  nearly  four  years 
ela]».s<'d  befon*  nn'ans  could  Ik;  procured,  which  were 
finally  grant^'d  ])y  the  governnn^it  of  the  United 
States,  to  tfst  its  practical  working  over  a  line  of  any 
length  ;  though  he  had  as  early  as  1837  endeavored 
to  intluce  Congress  to  appropriate  a  sum  of  money 
sufficient  to  construct  a  line  between  Washington 
and  lialtimore. 

Professor  Morse  desi*rves  high  honor  for  the  ingen- 
ious nianner  in  which  he  availed  hims<'lf  of  scientific 
disroveries  previiui.sly  made  by  others,  for  many  im- 
|)ortiint  discov»'ries  of  his  own,  and  for  the  courage 
and  |K»r»<'verance  which  he  nianifest(^d,  in  endeavor- 
ing to  rcuiler  his  .system  of  practieal  utility  to  man- 
kiml  by  bringing  it  prominently  to  the  notiire  of  the 
public  ;  and  he  lived  to  .s<'e  it  adopted  in  its  essential 
fcatuivs  thnMighout  the  civiliztrd  world. 

In  the  mean  while  Gauss  and  Weber,  and  after 
tliem  Steinlieil,  in  Germany,  were  at  work,  and  con- 
structeil  a  short  line  l)etween  the  Royal  Academy  at 
Munieh  and  the  ol)«ervatory  ;  this,  by  means  of 
right  and  left  hand  deflection -needles,  was  (raused  to 
]irint  dots  on  a  continuous  slip  of  ]>a|H'r,  moved  by 
cloek-work. 

While  making  exix^riments  in  eonnection  with 
this  work,  Steinheil  made  the  im])ortant  discover}' 
that  the  earth  might  l>e  us<*d  as  a  jMirt  of  the  circuit, 
thus  enabling  him  to  disiK'n.se  with  one  half  the 
length  of  wire  which  wa.s  tliought  requi.site. 

The  attention  of  Wheatstone,  in  England,  ap{M*ars 
to  have  iM'cn  drawn  to  the  ^ubject  of  telegraphv  in 
1834. 

Morsel's  first  idea  was  to  emi)loy  chemical  agencies 
for  reconling  the  sigiiaU,  but  he  subsei^uently  aban- 


doned this  for  an  appumtat  which  aimplj  markMl 
on  strips  of  paper  the  dots  and  daahft  coaifoiinfe  Lit 
alphabet.  The  imp«r  itself  is  now  grnrrmllr  di»> 
pensed  with,  at  least  in  this  country,  and  the  ui^sli 
read  by  sound,  —  a  practice  which  conduces  to  sct'u- 
racy  in  transmission,  as  the  ear  in  found  1e«s  liable  to 
mistake  the  duration  and  succeasion  of  aounds  than 
the  eye  to  read  a  series  of  marks  on  paper. 

Ikiin,  in  1846,  jiatented  the  electro-chemic:a]  t"l^* 
^ph  which  dispensed  with  the  n-lav-uiafniet  at 
intermediate  stations ;  and  subsequently  (?intl,  in 
Austria,  and  Bonelli,  constructed  telegraphs  of  tbt« 
class,  var>'ing  in  details  from  that  of  Bain.  Set 
Elkctuo-ohkmical  Teleorapii. 

Wheatstone's  first  telegraph  compTis4*d  fire  fiobt- 
ing  nee<lles  and  as  many  line  wirea,  lequiring  tk^ 
deflection  of  two  of  the  needles  to  indicate  each  I**tier. 

His  first  dial  instrument  was  patented  in  1&40; 
modifications  were,  however,  subsequently  made  ia 
it.  The  transmission  of  messages  was  effected  br  a 
wheel  having  fifteen  teeth  and  as  many  inter-njiatMi, 
ea<;h  representing  a  letter  of  the  alpliabet  or  s 
numeral,  and  thirty  8i)okes  corresponding  to  the*-, 
and  forming  a  part  of  the  Hue.  The  cirmit  vss 
closed  by  two  diametrically  op]KMiite  springs  ^ 
arranged  that  when  one  was  in  contact  with  a  tooth 
the  other  was  opiiosite  a  space,  when  the  tFan&mittrr 
was  turned  until  op])08ite  a  {jarticular  letter,  and 
held  there,  a  continuous  cuirent  being  pfodocfd, 
causing  an  index  on  the  indicating  dial  at  the  oth«r 
end  of  the  line,  which  had  thirty  divisiona,  rone- 
siM)nding  to  thasi^  of  the  transmitter,  to  turn  until 
it  arrived  o])i)osite  the  letter  to  be  indicated.  Tht 
Revolution  of  the  index  was  effected  bv  clock-work, 
the  esca]H>ment  of  which  was  actuated  Vy  an  electro- 
ma^et  at  either  end  of  a  pivoted  beam,  the  end*  of 
which  carried  two  soft-iron  armatarea.  One  of  the 
line  wires,  as  well  as  one  of  the  contact  aprinfBi  of 
the  tran.smitter,  and  one  of  the  electro-magnets  of 
the  indicator,  was  aftemt'ards  dis|iensed  with. 

A  inagneto-el(>ctric  ai)|MiratUH  was  suhseqnently 
sul>stituted  for  the  voltaic  battery. 

The  single- neiMlle  teh'graith  of  Cook  and  '^'heat- 
.st4)ne  is  causcMl  to  indi(*ate  th<*  letters  and  figure*  Kr 
means  of  the  deflections  to  the  right  or  left  of  a  ver- 
tiiral  i)ointer  ;  for  instaui'e,  the  letter  A  is  indicated 
by  two  deflections  to  the  left,  N  by  two  deflections  to 
the  right,  I  by  three  consecutive  deflections  to  tbe 
right,  ami  then  one  to  the  left,  and  ro  on.  This  ii 
extensively  einjiloyed  in  Great  Britain  and  in  India 

The  Mime  inventors  have  also  contrived  a  doubk 
needle-telegraph  on  the  some  plan  ;  but  this,  as  it 
iv({uire8  two  lines  of  wire,  eacD  needle  being  iIld^ 
{M'ndent  of  the  other,  though  greatly  incmmng  tbe 
sjM'cd  with  which  messages  may  be  transmitted,  hu 
not  come  into  general  use. 

Dr.  Siemens,  of  Berlin,  invented  an  apparatus  }n 
which  the  armatures  of  the  electro-magneta  at  cack 
end  of  the  line  were' caused  to  %-ibrate  synchroDoiuly, 
maint^iining  the  motion  of  scape-wheela  oairri^ 
]N}inters  traversing  a  lettered  dial,  so  that,  the  viW 
tions  of  either  armature  being  checked,  the  piwrt- 
(>rs  at  either  end  of  the  line  would  aimultaftcowiy 
}>oint  to  the  same  letter. 

Housi*,  about  1845,  in%'ented  a  tel^gnph  vfckk 
printed  the  lettera  of  the  Roman  alphabet  on  a  ili^ 
of  iNiiMT,  and  was  at  one  time  extenaJTelr  Qaed  ii 
the  Lnited  States.  It  comprised  a  letterea  disk,  ap 
(rrated  in  much  the  same  way  as  that  of  Whftiftf, 
from  keys  arranged  like  those  of  a  piano^  and  a  i^ 
ceiving-appuratus,  which  included  a  aeape-wlwal,  M 
anchor  escai)ement,  controlled  by  the  motvcoKBta  of 
the  lettered  disk,  and  actuating  a  ^ide-valvi  whkh 
operated  the  piston  of  a  oompmMd-air  cjriiadg  \^ 
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which  »  whwl  carrying  type  on  iti  periphary  was 
turned  eo  rs  tA  prewnt  the  approj>riiife'  letter  inili- 
e>t«d  at  the  transnitttiiij;  Ntntioii  to  tlie  paper  slip 
which  was  by  suitable  int-ehanisiii  drawn  to  the 
tjpe-whtel  l«  rpceive  an  impression. 

Professor  Hughes  has  bIso  invented  n  vviy  ingi-n- 
ioos  piiuting- telegraph,  de|iending  n|)on  the  syn- 
chronous revohitioiis  of  two  or  more  type-whceU  at 


be  slipiied  on  or  off  the  coilg,  Hg.  IBES. 

to  intensify  or  moderate  the     f,  ~_ : : 

atreroth  of  the  current,, 
which  is  directed  by  appro- 
]iritttO  wii-es  lo  the  parts  UO'       |  }i^^ 


diffen 


1-  Phini 


Various  foniis  of  dJnU  or  pointer  telegraphs  have 
been  devised  by  Brejpiet  in  Kmnce,  .Sieniens  and 
HaUke  and  Kmmer  in  Germany,  and  various  tni' 
pmvements  in  the  detnils  of  constrnction  by  numer- 
otia  others  whiuh  the  limits  of  this  article  will  not 
penult  us  even  to  refer  to.  Si-e  speeitic  index  nader 
TSbEOKAPH. 

B-teo'txa-^nae-net'lc  'Watoh-clock.  An  iiii- 
pantus  onsiKting  of  a  inagnvt,  with  ii  I'ccording-diiil, 
clock -worlc!),  and  a  sigual-hell ;  from  this  run  wiivs, 
one  to  each  of  the  banks  or  other  olfice^s  under  f^ient 
where  WiLlchmen  are  employed,  whose  duty  it  is  to 
visit  eai;h  bank  at  stated  times  dnrinj'  the  night  and 
give  signals,  which  are  tw«nlecl  on  the  dial  of  the 
clock  in  the  fire-alami  offiL/e,  showing  the  time  that 
the  signal  was  given  from  any  purtirular  bank  or 
office. 


If  the  signal  is  not  given  within  Ave  minutes  after 
the  appointed  time,  the  man  on  iluty  at  the  fire- 
tlaim  office  communicates  with  the  oHjce  of  the  su 


amount  of  an  electrical  force. 

In  Coulomb's  torsion  elec-   ~ 
trometer  (u)  t  he  force  opposed 
to  that  of  electricity  is  the 
resistance  to  twisting  offered 
by  an  elastics  thread. 

In  Henly's  quadrant  elec-  '' 
ti'ometer  (6)  the  electric  force  ■ 
is  measured  by  the  arooui ' 
of  repulsion  which  it  pn 
duces  ujion  a  iiith-ball  a 
lached  to  a  silk  fiber  su 
pended  from  the  center  of  a  graduated  arc, 

c  is  tlie  gold-leaf  electroscope.  See  Elrctro- 
BCOPB.  Sir  William  Thomson's  and  Varley's  elec- 
trometers are  the  most  delicate  of  all,  and  are  used 
in  reading  the  insulating  power  of  telegraph-cables. 
See  Galvanouetkr. 

The  strength  of  the  electric  force  escited  by  the 
rubbing  of  glass,  sulphur,   amber,  wax,  resin,  etc., 
measured  by  Gilbert  by  means  of  an  iron  needle 


(not  very  si 


very  similar  ^ 


B-lec'tro-med'i-cal  Ap'pa-ra'tOB.  An  instru- 
ment for  the   treatment  of  di.'H-jisi.-a  by  electn>-mag- 

Great  success  in  this  line  was  annoimceil  by  Jo- 
hannes Francisco  Pavate,  at  Venice,  in  17*7-  The 
details  of  the  apparatus  employed  by  him  are  not 

From  that  time  to  the  preaent  the  treatment  of 
diseases  by  electrical  appliances  has  undergone  its 


by  Haiiy  and  Brewster,  in  trying  the  electricity  ex 

riteil  in  different  minerals  by  warmth  and  (notion 

B-leo'tro-mo'tor.    An  exciterofetectnc  action 

An  apparatus  actuated  by  electricity  and  impart* 

ing  motion  to  a  machine.     See  Euectro-m 


vicissitndes  in  public  favor,  beeoming  notably  promi- 
nent after  the  discovery  of  voltaic  electricity  and  of 
the  properties  of  electro- magnetism.  Tlie  latter  is 
now  g^eraUy  adopteil. 

Fig.  1851  shows  a  machine  designed  for  raeilical 

Crposes.  It  is  operated  by  a  single-cell  Daniells 
ttery,  the  current  from  which,  after  passing  through 
m  helix,  is  conducted  by  wires  provided  with  insu- 
lating bandies  to  anr  part  of  the  person  to  which  it 
is  desired  to  apply  the  treatment. 

In  the  instrument  shown  in  Fig,  1852  two  small 
coilii,  connected  with  rach  othiT  and  furnished  with 
a  vibrating  contact-breaker,  are  traversed  by  the 
corrents  from  a  small  batti^ry.  The  coilx  are  sur- 
Toanded  by  hollow  cylinders  of  copper  or  brass  in 
which  in<luce<l  currents  are  generated.     These  may 


B-l«c'tro-ueK'a-tlTe.  Having  the  property  of 
beinB  attracted  by  an  electro-positive  body,  or  a  ten- 
dency to  pass  to  the  positive  pole  in  electrolysis. 

E-leo'tro-nome.  A  measurer  of  electricity. 
See  ELErrnOMETRR. 

E-lec-tropb'o-nu.  An  instrument  invented  by 
Volta,  for  gi-neniting  electricity  by  induction,  about 
177fi. 

Volta's  electro] ihonis  (A,  Fig.  1864)  consisted  of 
a  thick  disk  of  resin  12  or  15  inches  in  diameter, 
ealle<l  the  p/a/f,  resting  on  a  tin  foil  called  the  sole. 
The  plate  has  a  metallic  cover,  insulated  by  a  glaai 

The  resinous  plate  being  excited  by  rubbing  It 
with  a  warm  and  dry  flannel,  the  metallic  cover  is 
placed  upon  it,  and  a  Bi«rk  of  -  electricity  may  be 
drawn  from  it ;  if  it  then  be  isised,  it  affords  a  spark 
of  -1- electricity.     On  replacing  the  cover  and  agldn 
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toauhiiij;  it,  it  oirunLi  aiiotlicr  s[«rk  uf  -  viL-vtriuity, 

It  foriuH  u  portobli-  rliTlrifying-iiisi'hmp,  «uil  is 
UMtl  a»  n  tiUA-li^htrr  l>r  cli'vu'loiiiii);  u  upHrk  over  ttie 
burucr,  itiHuiiiJiift  the  isKiiiiiK  K"". 

TIk'  >!l>!iaru]>liurui<  it  Iuih  ■  ui.-(:iUi<:  bi-11  liiwl  with 
fur  or  wiKil,  mill  it  lianl-mlilH-r  liuiidk.  It  ba«  nbo 
ail  iiitiTiiir  Ix'll  uf  luinl  niMwr  witli  ■  iii<-tHliiu 
l>Fil>'!.l>il  »ii<]  I'uot.  The  lurt  uf  tuisiug  tlii'  iiit'tuiliu 
lirll  f^i-Tirratnt  rridioiuil  I'li'i'trioit}',  and  tliv  bell 
briii)[  liniiiglit  iiitniu»itiii-t  nillt  iiii  iiiaulatcil  cluiiu 
ftttat-hnl  to  •  liurnvr  il<!vi^]ui«  a  BjMrk  ovur  tbu  Ut- 
Ivr,  tliua  liKlitiii^  tlii>  gan. 

In  tiie  <'U'i'tri<'  u'uuci  C,  t\w  fleotrinity  is  generated 
Vy  H  nii'liillir  tubi^  aliiiiiig  in  u  fiir-liiird  n-a.'-  -'- 
f  haril  rulilwr,  uiiJ  in  iiii|ilied,  mi  the  U'U  jur 


0  KLIsTTKO-PLATINU. 

Iirought  forwanl  ■prcimeDa  whiirh  were  much  idmiifd 
mill  i'uushI  bim  t^  b«  put  in  uliargr  of  gildiiig  tbr 
iron  doiuH  uf  tUv  CatliBdral  of  St.  laae  at  8t.  Priirv 
Iiurg.  Tliis  doiii«  weitflni  about  44ti,l>uO  jnunda,  tbi 
WHii  vlffl'tro-gildrd  witii  K74  twunibi  uf  dui-at  guliL 
Till-  {iruti-aii,  brii-Hy  dmcriU-d,  ui  m  lolluwi :  ~ 
The  vultuin  current  iini'luyed  inhnjiiilinl  hjainn. 
Htailt  batti-ry,  auuh  us  DaiiitUi'H  ur  Kuuxrn'a.  la 
th«  kitU]il<-  rumi,  till-  galvuiic  L-iimul  i*  prulunl  it 
th«  mine  vi-»el  in  uhich  the  n>rU]lii:  drjanit  ii  H- 
feuti^  Tlie  outer  vessel  A'  uf  (flaiia,  atnnr-wair,  « 
wood,  euiitniuN  >  M>lutiui)  oS  tbv  metallic  mil,  ~  mt 
sul|i)iati'  of  i3i|i]>i!r.  A  MDailer  ve»wl  /',  uf  un|;l*^ 
)iuruet»in,  uuulainit  diluted  Kulphnric  ai-id.  A  ['Lie 
I  of  xinu  Z,  funning  tlie  iwsilive  pole,  ia  MUprtwl-il 
'  ill  the  acid  aolution  and  euiinevted  with  the  ixyon 
niedala  fli  m  by  lUPaiia  uf  a  euplwr  wiie.  KlmrolT. 
ais  euaueH,  the  uuiipiT  in  tlie  aolution-  ia  dr|roMtnl 
on  tlie  UK'dBl  wliiirli  furuia  tlie  iiegative  polv,  and  ibt 
stn^ngtli  of  the  Bululiuu  is  inaintsined  bj  ■ii»<|rn<l- 
iiig  a  Uig  uf  cryatuls  of  suljihate  of  i-ojiper  in  ibr 
bath. 

In  the  cuniixiund  fciim  tlii?  ({alvanic  cutrmt  ia  j-ro- 
duued  outside  the  lutli  uiulaiuilig  the  wlutiua  to  h 


RrrilH'il,  by  I'^tubli^iiiig  a  cin-uit  excL'pt  at  a  abort 
bri'iik  uvrr  wliii-h  th>'  Hjinrk  jiiiii|«. 

E-lAo'tropho-to-ial-cog'nt-tdiy.  Tin-  art  of 
].li..l..Kr«|ibiii«  ..l.jr-.-|H  H.S  iiijgiiilied  by  llie  iiiiuro- 
>Ki>i-'  by  the  1i.'l|i  uf  till'  ••bvtrii'  light. 

XMec'tTO-platlng.  A  nHiiim  nf  rnvrriiig  a  met- 
al ur  a  ni.-talli,-  «nirai.v  by  ex|^w«un>  in  a  buth  ..f  a 
sulutiiiii  of  a  nii-tiilliu  siil),  whiL'b  in  dei^oniuoHi-d  bv 
eKlmlvti>-«,-ti..ii.  ^  ^ 

l-jilv  ill  the  iiri-».Til  ei'titnry,  Voltii  rii-monsttntfil 
thill  a  solution  uf  u  nn-tiillii^  klIi,  iinih-rtlieinllueuee 
uf  llw  vultair  |iile,  Ihi-hiii<>  inniinliiitely  nilured  to 
ila  eh>iui'nlH,  iu  kui'Ii  u  way  lluit  tin-  nietul  waa  di>- 
{Hixited  at  the  ni'KHtive  )hiIi-.  This  WiiH  regardiil  ii^ 
an  iiiti-n'Hting fait,  uf  minu'  nmniriit  to  eleiMriBians, 
but  nut  of  ii[>r<-iiil  inti-ri'Ht  in  IUh  nrlx. 

"Sunn-  inriiiiw  rx)H-rilii''nU  luive  lately  bei-n 
niade  by  Mr.  ( 'niii'k.shank  of  Wiiolttii'h.     On  )iiiiiajng 

the  galvaiiji-  inili e  lij-  ini-nns  uf  tiro  Mlvpr  win-s 

thruuKhuKoliilionurniinit  iifiiilver,  tlu- n))|KT  wire 
lii.uine  uxidatiil  mid  grailuidlv  mrruihil,  while  at  i 
Ihi-  touw-  time  11  K-auliful  arlun-Mfiit  tiiii-i]dtation  : 
uf  niHallie  wlver  timk  jibiiT  on  the  Iowit  wirf.  ' 
Aii-tite  of  leiiil  and  i.n1)i|uil  <if  <'o]i]iiT  wini  Hiinilnriy  ' 
di-i-uinjHMiiI  and  limiiuliiliil  un  tfu-  hiwer  win-."— , 
M-«lkls  il»-fzi»',  AiiKii»t,  l.'.iin. 

In  IMI],  Widliiston  deiuuiL^lradil  that  a  i.i.'ee  uf 
silver  in  cunini-tiuii  with  m  niun^  )Bi«lii'i<  nietiil 
plaeeil  in  a  lutU  uf  Kul]>tmte  «f  euHx-r  lHi-i>itM>  iiiv- 
i-cmI  with  iii|i["T  and  wonld  utaml  bunii-hiiif;. 

It  wax  iiul  until  1S3S  that  Mr.  S|»-ui'.'i'  fpive  it  a 
praetii'dl  liearing  by  making  eaalH  uf  I'nin  iimi  eaHts 
in  intaglio  fn>ni  the  malriii-a  thus  fumi'il. 

l'rof<'»»r  Ji la  uf  I>ur|Hil.  in   Itnssta.  l.a.)  U.-n 


A  ia  the  liattery,  B  tha  vvurl  into  which  t\tt  ■ 
tion  of  the  niutal  tu  be  de|iaait«d  ia  jJaird  ;  ibr 
uiulds  iin'  HUi>]Hnided  frotu  a  luetalliu  rod  a  b,  opfiMlr 
to  whti^li  the  \t\MBfd  is  bung ;  co|i|ipr,  if  tbr  mIi- 
tiiin  ia  a  wilt  uf  that  meUl,  wilt  arrrr  ai  ■  w6Mk 
rlei-trode,  and  will  be  diwalvrd  in  the  wuut  ntii 
aa  the  nietnl  ia  di'nogileil  upon  the  mold.  IV 
Iialterr  Iwiug  chargnl, /if  ia  [lut  into  cotnlnBBxMiM 
with  t^e  roi>|H'r  pule  C  bv  a  rapper  wire,  utd  at* 


.  coiimiuniiMtioiI  with  the  aazvAt  X. 
The  vbltuie  current  being  paned  tbTWl|^  t&eHta- 
im  of  a  nii-lal,  di^Kunposition  takes  ]ilaee,  the  mMl 


l>i'ingeb'etr.t|KMili\'e  attaches  ilaelf  in  a  meUUic** 
to  the  ui-gatit-e  jiole  or  to  the  object  sttacM  thM» 
to,  — thunivilal,  furinatance, — while  tkei^^M 
other  eli'i'tra-negativu  element  sreLs  the  parftiivMk 
The  niw/r  is  the  electmle  plued  at  tb«  liJlhl 
I'de  uf  the  Uttery,  which  in  the  doctwhjiiwlwl 
ih<<-oni|>UHition  can  be  dianlvec^  or  which,  IF  it  hi 
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uisoluble,  attracts  oxygen  and  acids.  The  cathode 
is  the  electrode  which,  placed  at  the  positive  pole, 
receives  the  metallic  deposit,  or  attracts  hydrogen 
and  alkalies. 

If  the  article  to  be  coated  be  a  medal  or  other  ob- 
ject which  is  a  conductor  of  i^lcctricity,  the  deposit 
will  be  made  directly  upon  it  ;  but  if  it  be  an  en- 
grav.'d  wooden  block,  a  wax  seal,  or  a  pla,ster-cast, 
it  is  necessar}'  to  give  it  a  conducting  surface,  which 
is  done  by  brushing  it  over  with  black  lead  or  bronze 
powder. 

In  obtaining  the  counterpart  of  a  medal  or  en- 
graved plate,  the  latter  nmst  necessarily  be  coated 
with  some  substance  to  prevent  adhesion  of  the  ma- 
trix. In  the  United  States  Coast  Survey  a  solution 
of  iodine  is  employed  in  the  duplication  of  its  cop- 
per-plates. 

In  ShafTner's  process,  wood,  fabric,  or  fil)er  is  pre- 
pared to  receive  a  metallic  coating  by  immersion  in 
a  bath  containing  plumbago  in  suspension. 

Fibrous  substances  may  also  be  prepared  by  dip- 
ping in  a  solution  of  nitrate  of  silver  and  ammonia, 
and  exposure  to  hydrogen  gas. 

The  process  of  electro- plating  has  been  applied  to 
many  substances,  as  teri'a-cotta,  wood,  clotn,  lacre  ; 
and  to  the  ornamentation  of  book-covers  and  similar 
objects  ;  and  also  for  soldering,  by  uniting  the  ad- 
jacent edges  of  two  pieces  of  metal  by  forming  a  solid 
mass  between  them.  The  works  of  a  chronometer 
watch  have  been  electro-plated  while  going. 

When  applied  to  depositing  a  coat  of  silver  or  gold_ 
upon  an  article,  it  is  placed  in  a  solution  of  the  n;- 
<|aired  metal,  the  acici  set  free  in  the  reaction  being 
sach  as  will  act  upon  the  piece  of  metal  whose  func- 
tion it  is  to  keep  the  metallic  solution  to  its  normal 
strength.  Copper  and  its  alloys  and  (terman  silver 
are  the  metals  upon  which  gold  or  silver  are  most 
readily  deposited. 

Electro-plating  with  iron  has  been  done  in  Russia 
l)y  a  process  invented  by  Jacobi  and  Klein  ;  it  is  much 
more  durable  than  copper,  and  is  said  to  afTord  good 
results,  having  been  used  by  the  Russian  government 
for  printing  bank-notes.  A  United  States  patent 
was  granted  for  this  i)rocess  in  1868.  See  also  Gar- 
nier's process,  **  Photographic  Jounial,"  Vol.  VI.,  p. 
31  et  seq. 

An  imiwrtant  improvement  in  electro -plating  is 
that  <»f  Al.  Oudry  of  Auteuil,  near  Paris,  for  coating 
large  objects  made  of  iron  with  a  thick  layer  of  cop- 
per. In  the  old  process  it  was  customary  to  clean 
the  pieces  to  be  plate«l,  antl  after  subjecting  them 
to  a  weak  preliminary  bath,  in  order  to  form  a  thin 
film  on  the  surface,  to  transfer  them  to  a  stronger 
bath,  where  they  were  subjecrted  to  voltaic  action  for 
several  days.  In  tliis  part  of  the  process  it  was 
found  that,  owing  to  the  strcu«:jth  of  the  acid  bath, 
and  the  imperfection  of  the  ])relirainary  coating,  the 
iron  was  corroded,  instead  of  becoming  coated  with 
copper. 

The  details  of  M.  Oudry's  process  have  not  been 
made  public,  but  as  a  preliminary  to  the  plating  the 
articles  are  covered  with  three  coats  of  benzine  and 
afterward  rubbed  with  pulverized  cliai^oal,  when 
they  are  ready  for  the  bath,  which  is  comj^sed  of  a 
saturated  solution  of  sulphate  of  copper. 

The  battery  used  is  Daniell's. 

The  operation  requires  from  three  to  four  days, 
by  which  time  a  deposit  about  one  twenty-fifth  ol 
an  inch  in  thickness  is  formed.  The  objects,  when 
removed  from  the  bath,  are  washed  in  slightly  acid- 
ulated water,  bnished  with  a  wire  brush,  and  rubbed 
with  paper  to  brighten  them,  after  which  they  are 
brushed  with  ammoniacal  acetate  of  copper,  and 
finally  polished  with  a  hard  brush  well  waxed. 


By  this  process  many  of  the  cast-iron  monuments 
in  the  city  of  Paris  have  been  copper-plated,  and 
also  the  street  lamp-i>osts.  Cast-iron  lamp-posts 
weighing  4^  cwt.  platea  in  this  way  cost  about  $40, 
while  those  of  bronze  of  similar  pattern,  though 
weighing  but  2|  cwt.,  cost  $150. 

Herr  vV.  Licke,  of  Hanover,  deprecates  the  use  of 
the  acid  Iwth,  and  advocates  the  use  of  a  tartrate 
with  either  a  .soda  or  a  potash  salt,  especially  for 
coppering  iron  by  means  of  galvanism.  The  best 
results  were  obtained  with  a  solution  of  20  parts  of 
crystallized  sulphate  of  copper  in  160  parts  of  water, 
which  solution  is  mixed  with  50  parts  of  neutral 
tartmte  of  potash  dissolved  in  650  parts  of  caustic 
soda  .solution  of  1.12  .specific  gravity. 

iS-lec'tro-po'l-on-bafter-y.  {EUktroTi-poiiio, 
Gr.,  electricity-making.)  A  name  applied  specially 
to  Hunsen's  carbon  battery,  though  applicable  to 
other  forms. 

E-lec'tro-posl-tive.  Having  a  tendency  to  the 
negative  pole  of  a  magnet  or  battery. 

E-lec'tro-ptmct'ur-ing.  Treatment  by  the  in- 
sei-tion  of *needles  in  the  body,  and  passing  a  voltaic 
current  between  the  points. 

IS-lec'tro-BCope.  An  instrument  for  detecting 
electrical  excitation.  It  is  shown  at  c,  Fig.  1853, 
and  consists  of  a  glass  jar  with  a  wooden  bottom,  a 
bra.ss  wire  passing  through  the  cork  and  surmounted 
by  a  ball  of  the  same  metal  ;  to  the  lower  end  of  the 
wire  are  gummed  two  dejjcnding  strips  of  gold-leaf. 
The  test  of  the  electric  condition  of  a  liody  is  to 
bring  a  small  Imll  susj)ended  from, a  filament  of  silk 
against  the  body,  and  then  apply  the  same  ball  to 
the  knob  of  the  electroscope.  The  presence  of  elec- 
tricity will  he  shown  by  the  divergence  of  the  leaves, 
which,  being  sinularly  electrified,  will  repulse  each 
other.  A  rod  of  glass  or  of  sealing-wax  nibbed  and 
applied  to  the  knob  will  determine  whether  the  pre- 
vious excitation  was  positive  or  negative. 

The  dry-pile  electro.scoi)e  consisted  of  a  gold-leaf 
suspended  between  two  balls,  and  Grove  improved 
on  this  by  insulating  the  gold-leaf  between  two  sur- 
faces and  charging  it  at  the  same  time  by  an  electri- 
fied rod.     See  Ei.kctkomkter. 

Zi-lec'tro-tint.  A  mode  of  engraving  in  which 
the  design  is  drawn  on  a  copfK*r  plate  with  an  acid- 
resisting  varnish.  By  the  eleetro-bath  a  reverse  is 
obtained,  and  from  this  copies  are  printe<l.  The 
process  may  be  adapt(Hl  to  relief  or  to  plate  ]>rinting. 

E-lec'tro-type.  A  copy,  usually  in  cop|)er,  of 
a  form  of  type.  An  electrotyiw  is  superior  to  a 
stereotype,  as  copper  is  harder  and  more  durable 
than  ty|)e-roetal,  and  the  plates  take  less  I'oom  in 
storage. 

A  page  of  the  type  is  covered  with  wax,  which  is 
driven  into  the  interstices  by  poweiful  pressure. 
The  face  of  the  wax-mold  is  covered  with  plumbago 
to  give  it  a  metallic  surface  to  which  the  metal  will 
adhere.  The  positivt;  pole  of  a  Imttery  is  attached 
to  th(i  mold,  and  the  negative  to  a  copper  plate,  and 
both  are  plunge<l  in  a  bath  of  sulphate  of  copper  in 
solution.  The  copper  is  de|)ositeu  on  the  face  of  the 
mold  in  a  thin  film,  which  increases  in  thickness  as 
the  process  continues.  The  shell  having  attained 
the  thickness  of  a  stout  sheet  of  paper,  the  mold  is 
removed  from  the  bath,  the  shell  detached,  and 
strengthened  by  a  backing  of  type-metal. 

This  process  is  called  backimg-np.  As  type-metal 
will  not  readily  adhere  to  co]>per,  the  bacK  of  the 
shell  is  coated  with  tin,  and  the  shell  is  then  placed 
face  downward  on  a  ])late,  by  which  it  is  suspended 
over  a  bath  of  molten  type-metal.  When  it  has  at- 
tained the  requisite  heat,  a  quantity  of  the  metal  is 
dip^ied  up  and  floated  over  the  back  of  the  shelL 
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When  mid,  tlir  plnte  U  ivdui:<'<l 

1 —  .    -i—uiig-raachine.     "' 

ouiTpii  bai'kjiig. 

Anotllur  miidH  of  obtaining  elei'trolypn  i>1«ti-a  from 
a  IrttiT-iiri'HS  form  is  b;  a  iiiolil  of  f;utta-|ifrrha, 
liniahi'd  with  gnijihitu  and  iiiiiiitnH-<l  in  tiiv  electro- 
platJRK  Intli. 

{iitttviH'n'lul  ia  also  imnl  for  obtaining  intugiio 
i[iolds  anil  tlipii  rnnii-o  iiiijiri'iuiiinii  fn>in  woodcuts, 
for  [iriiiliiiK-     See  Ei.b Tin >- plat inij. 

lO'tr^-typ'o-Srapblo  Ma-obine'.  An  aj>- 
l.'d  by  Foiilaiiii-,  it  Fn-nch  barriHtcr,  for 
li'K"!  doi-utiii-nts,  rti', 

Tbe  letters  of  thi-  iiljilmlii't  —  ca|iis  lowtr-case,  hg- 
un'n.ctv. — are  arraiignl  iiroiind  two  liorizontal  diskii, 
one  above  the  other,  and  RumountiHl  by  a  thini  disk  ' 
wblch  hoi  notcluM  i'um»|Hinilin{{  to  llie  types  below. 
A  bar  in  the  iTnter  is  vaiiwMl  lo  i>pewi  upon  tlie  notch  i 
Tepn»euliu^  any  [larticular  letter,  which  ia,  hj  «lec- 
tro-niaf{lu-tl':  action,  eansed  to  drop  onU  leave  its  iin- ' 

EesRion  on  a  sliFet  of  jmikt  wonnd  upon  a  roller 

Wlivii  tlie  whole  lias  lierii  pi-inteil,  letter  by  letter, 
in  tiili  wiiy,  un  im|>rrsiiion  in  transfeTrcd  to  a  litho- 
mpliic  atom-,  from  which  any  number  of  copies  may 

B>l<iotnim.  1.  Argentiferous  gold  :  an  alloy  of 
gold  Mid  silver. 

A  vase  and  eight  drinking-oupa  of  this  material 
were  found  in  an  ancient  Scythian  tomb  at  Kertch. 

2.  An  alloy  of  copiwr,  zinc,  and  nickel  :  Genuan- 
silvi-r.     Sec  Alliiv. 

Xn'e-pluuit.  A  sizp  of  itmwing-paper  measnring 
28  K  29  ini'hi'it,  and  Mi'igliiiiK  ~2  poiiiias  to  the  ream. 

A  Hat  writitig-|ia|>er  of  almut  the  same  dimensions. 

E]'»>vBt'ed  Baf  ter-y.  One  which  liaa  its  whole 
parai-i'l  ricvaleil  almve  the  natural  surface  of  the 
ground  ;  to  pnH-uni  the  niosi  of  earth  lequiml,  a 
ditch  is  naiudlv  ihix  directly  in  front  of  the  parajiet. 

Bl's-Tat'ed  Or'en.  One  whow:  bakiitg-clianiber 
is  sitimled  iiIkh-c  (hat  pliile  of  the  stove  in  which  are 
the  holes  fnr  the  polH  ami  kettle^-. 

Bl'e-vaf  ad  Rall'iray.  A  railway  with  an  ele- 
vateil  trwk. 

Any  mitroad  «upiKirl<il  on  ii  continuous  viadnct 
may  h-  xaid  (o  W  an  elevaleii  railw-ny,  but  the  tenn 
liua  lately  reivived  a  rathiT  more  liinititl  nppli<»tion. 
It  is  now  particularly  a|i|ilii-<l  t<>  city  railroadx  whose 
track  in  xo  rlevateil  as  not  tci  materially  infringe 
ii|K>n  the  street  area,  already  too  liinitiil  furthe  con- 
venience of  the  citiKenn  and  the  tmlhr. 

The  nei'essitie*  forniorp  convenient  tniri»[>ortation 
(it  |iaa»engi;ni  in  New  York  t'ity,  especially  on 
Broailway,  have  jieriia]iH  ftiveii  the  ((reutest  utimulus 
to  invention  in  this  Ihie,  and  the  qui'Stion  of 
elevati-d  railway  tvMiM  subteiTuuean  rwlway  has 
been  very  thoroughly  debated. 

The  ra]ittals  and  otlicr  large  citiei  of  the  world 
niTi!  not  originallv  laid  out  for  the  moileni  means  of 
Iw-oiiiotion.  We  see  in  the  cities  of  Asia  the  con- 
dition whii'h  fnnncrlv  existeil  in  Kiiroiiean  towns, 
—  iinrrow  st^1'ts  withmtt  sidi-walkii,  aikinted  for 
pFili-strians,  eiiiii-stTiails,  paek-uniiiials,  and  M-il.iu- 
chairs.  .leihlo,  Macau,  and  other  Asiatic  citii-s 
when-  the  nativi-s  ate  yet  dominant,  have  in  gr'ncml 
no  [irorbiion  for  wtu'eleil  vehii'li-s,  and  Lonilon  hvfore 
the  great  lire  nf  1600  was  in  much  tlie  aanie  nrndi- 
tion.  TIte  foot-lnvelfr  was  j<nitled  by  the  horw 
man,  and  stuoil  on  one  Mile  to  let  the  train  of  poi'k' 
aniiiiaU  go  by,  just  as  the  moih'rn  traveler  resigns 
the  road  in  favor  uf  [he  loailiil  luinel  or  the  anihliiig 
donkey  in  the  stnt-ls  of  Alexandria.  The  scilan- 
chairof  England  and  the  T>alnn(|uin  of  Constantinople 
were  carried   by  shambling   porters,  who  wi  ~~     ' 
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lightfall  by  tdrch-be«rers  and  gniMi, 
c<l  the  way  and  kept  utf  the  {ksbIibj 


tended  after 

who  illumini 

robber.     Asia,  having  stood 

stitutioua    to    which   we   have    alluded 

Eurojie  and  the  West  have  outgrown   tbtn  naar 

time  since. 

The  topography  of  olil  RiMton  and  Unteh  >'^a 
York  show  tliat  no  ideas  of  theiw  modeni  ElirTiB|> 
times  troubled  the  engineers  and  arrliitectii  of  thi^ 
days,  and  it  has  become  a  problem  with  tbrir  lae- 


:  may  be  added,  TroAtaUa. 
N'ew  York,  of  all  our  American  citira,  t*  aot  k 
li'H'sted  in  obtaining  the  beat  tolntioa  of  tha  |M^ 

The  viuduct  of  the  London  and  GremwiA  K^ 
wiiv  is  3  miles  and  60  chain*  in  length ;  bdiK  am- 
p(wr<l  of  over  1,000  yellow  brick  an^i^  II  M 
span,  2-2  feet  high,  25  feet  wide.  It  OMt  M« 
S  1.300,000  p<-r  mile,  and  has  not  pni*^  •  PQ^ 
investiueiit  to  the  ahareholdani. 
1      Tlie  London  and  Blackwall  Baa«»  b  mm  ■ 
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IB  viaduct  of  brick  arches,  and  U  3  miles 
S8  chaios  in  length.  It  cost  £l,083,a5I.  The 
poUic  are  benefited  more  than  those  who  built  it. 

These  are  two  examples  of  clevati'd  railways  of  a 
Mttain  kind.  The  Greenwich  KailWBy  was  always 
worked  by  locomotives.  The  Blackwall  Railway 
wu  for  many  years  worked  hy  stationary  engines 
■ad  wire  ropes. 

la  1821,  Palmer,  eu^eer  to  the  London  Dock 
Company,  patented  a  railway  whose  single  imck  was 
elsvated  upon  pillars,  which  were  of  such  lengths  as 
to  bring  the  track  to  a  level  or  moderate  ineliiiation. 
notwithiitaiidine  the  inequalities  in  the  surface  of 
"      "  ■    ■     '  *      'ic  upperillustration; 
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[.  1856.     The  boxes  H  are  in  pairs,  suspendhJ 

carriage,  which  travels  upon  a 

pair  of  grooved  wheels  V.    The  truck  K  is  supported 


Ml  each  side  of  the  c. 


on  the  pillars.  The  wheels  are  placed  one  before 
the  other,  and  the  axles  are  extended  Uterolly  so  as 
to  rapport  the  boxes  by  the  suspension -rods  /.    The 


lower  side  of  the  box  hi 
nal  slit,  allowing  thi 
The  mode  of  propul 


uassoge  ol 


Dick's  elevated  railway  (English  patent,  1825) 
id  a  double  track  supported  on  vertical  pillars  m  in 
'  varying  hight  when  crossing  irregular  surfores,  so 


level,  < 


early  « 


The  track  has  two  rails,  upon  which  the  wheels  n 
of  the  carriage  traverse  ;  and  beneath  the  rails  are 
safety-wheels  on  the  sides  of  the  carriage,  which  keep 
the  upper  wheels  from  leaving,  should  the  carriage 
sway  and  jump  with  high  speeds. 

The  mode  of  propulsion  was  to  be  by  drag-ropes 
from  stationary  engines.  The  lower  wheels  joumided 
betueen  the  sections  of  the  supporting  frame  are  for 
the  ropes  to  run  in. 

Warren  and  Blume's  elevated  railway  Jf  is  on  the 
principle  of  the  Kisher  (English)  patent  of  1825. 

The  rails  ore  supported  upon  inward  projections 
at  the  spring  of  an  arch  «,  which  is  attached  by  one 
end  Ui  a  single  post  t.     A  truck  runs  on  this  track. 


r  of  gravity  of  the  loaded  boxes  is  below  the 
level  of  the  rail. 

The  carriages  are  hooki-d  together,  and  are  drawn 
by  horses  and  a  towing-rope. 

A  railway  on  this  principle  was  constructed  in 
1825  at  Cheshunt,  in  bnglnnJ.  and  used  for  convey- 
ing bricks  across  the  marshes  to  the  river  Lra,  where 
they  were  shipped. 

Fisher's  English  patent,  1825,  in  the  same  ligure, 
«bow>  «  suspended  carriage  between  two  lines  of 
nil- 

Itt  the  (ignre,  the  bar  a  with  rail-RanKcs  fr  6  is 
■howD  suspended  by  rods  from  a  catenary  chain, 
which  is  supposed  to  be  spanning  a  river  or  deep 
gnll*y. 

The  carriage /has  two  pairs  of  wheels  which  trav- 
erse  upon  the  flanges  b  b,  and  support  the  bar  h  rroiii 
which  is  suspended  the  freight. 

One  of  the  views  shows  a  modification,  in  which 
the  raits  are  flanges  of  a  hollow  box  or  trunk  c,  the 


and  the  car  is  suspended  from  Iha  truck,  and  is 
drawn  by  liorues.  The  truck  wheels  have  brakes 
which  are  o[)erotFd  from  the  car. 

Fig.  1857  shows  another  form  which  is  supported 
on  columns  and  reached  from  the  second  floors  of 
houses.  It  is  driven  by  dummy -engine,  compressed 
air,  or  by  rope. 

Another  form  is  proposeil  to  span  t 
form  an  arcade.      (Fig.  1858.) 

Cheseborough's  elevated  railway  c 
series  of  inclined  planes  down  which  a  car  runs  by 
its  own  gravity,  elevating  plntfonns  being  interjKwed 
to  raise  the  car  J'rom  the  foot  of  one  in<'iine  lo  the 
head  of  the  next.  The  platfoims  aiv  elevated  by 
a  perpendicular  lift  operated  by  compressed  air. 

In  India,  Australia,  ai  '  .i      .  i  ■-  i 


patents  of  Palmer,  Fisher,  and  Dick,  already  cited, 
are  an  ampliflcation  of  this  idea,  a  carriage  being  ar- 
ranged to  travel  on  a  rail. 

The  id<-a  lias  recently  been  reduced  to  practice  in 
a  com|«ct  and  useful  form.     Sep  W[re-WaV. 

El's-vating-block.  A  tackle-hlock  used  in  ele- 
vating hay  or  bali'S.  where,  after  the  object  has  tieen 
raised  to  a  given  liight.  the  block  is  reqnireil  to  travd 
along  to  a  position  above  where  the  load  is  lo  be  do- 
posited. 

The  track -ro[)e  passes  through  the  case  under  the 


K1,EVATI  XG-CLUTCH. 


loconiotiv«  jiul- 
lej-K.  Thi-.lraft. 
miirleiiiliMfjrroni 
lli>f  liiiy-f>.rk  to 
the  tniiii  [Mivirji 
bctHrrli  the  luw- 
vrfullu-yiiiiil  the 
Ktu|i.     Tile  t^rd 


El'e-Tafing-olatoh.     Dcsi>,  ipJ    i 

ilutcli  tU  I 

ng.  i8i»  U-Hiii  ill  u 

R   of    HI 


«»'IIS 


of  tli«  tnckli 
hui><'  III)  V- fork,  and 
to  di'turli  tW-  clatch 
tb«refroiii  vrlicn  re- 
quired.    It  has  two 

hniidlr  of  niiy  auitu- 
Ii)e  Uii)(th,  Hiid  ax- 
ranRed  to  cnjpga  the 
jawH  of  the  clutch  to 
linlil  tht'iii  open  un- 
til t  hp  bt'iuii  U  ^(taajied 

nhi-n  ivi[iiiroil. 


aorew.  Ourln-iu-iith 
the  Imiiib  of  a  |iii-i"i' 
of  onlliaiiiv,  to  gii'c 
tlie  Hcvuliim  or  ver- 
tical dinvtion  to  tlii' 
pi. 
'?* 


■llAilRmf  OMjIitl 


'e-Ta'toT.  1.  A  machine  for  tiBnafcTTimtfiiB 
liy  nising  it  from  the  cur,  a  Ian,  or  the  hiM  af  t 
ship,  to  ati  eli-vatrd  1io)i[ipr,  whrni-e  it  in  iliMrhatpJ 
by  auy  OUR  of  a  wrim  of  KjioiitH  dim'tcd  to  ■  Iib  It 
Htoru(^  or  to  ihv  huM  of  a  boat,  a  cor,  or  to  ■  m 


ElpvHlors  arc  usi-d  in  I 
wheat  to  till'  upjier  iitoiy,  t 
hmut-niill ;  alKo  to  raiHc  whnit,  no  clcann),  ta  a  In 
wli«n<v  it  ]>raoGe<lB  lo  the  HtoDM ;  aW  to  nam  ik 
niMl  to  the  lolt,  the  olfal  to  the  brui-iliiitn,  rtc 
iM  the  ro$e  niay  he. 

Elevators  iin'  aim  used  in  many  other  narUw 
for  rniaiii^  kiuuH  ohjecln  or  materiala,  sock  at  Ar 
tiiilingg  in  a  thraihiuff-marhine  or  clarer-hiDn'. 
These  may  he  roniiulted  where  they  occur  Bait 
these  heads.    Tliey  are  also  uaed  in  elentin^  bfiiia 

na.lM2. 


win  on  the  1i>]>  of  Ihr 
byrourhaii.llr-<. 

Ill  IhiiHhilili'S  niid  iithi-r  fp^lrlii'al  alul  uxtrono 


the     atock 
Htely  under  the  l«w- 
rin^ofthegun,  whii-h 
Tlie  hitter  ia  ' 


eal  iuHtruiu 
leveling'  Ihe  iii>trn 
S>:-  li-t  lllldiT  Nol 


See  uIho  J, 


The  are  of  ii  vi-rtinil  ein-l.'  iutem-iited  In' 
uhj.-<^t  and  Ihe  hori»ni. 

2.  \/iuilia'j.)    The  unfile  of  the  fiiiomon 


All  iiiil  iir  aide  view  of  ii  inlitilitifi 


It  refeni 


(pneral  Mirfaiw  are  iinlieatnl  bv  Hhailowa  eijnal 
width  In  the  dejith  of  the  clera'lior      -   '     - 
Ihe  li^t  brillK  HUpponeil  to  fall  at 
both  to  the  1-ertieal  autl  liurizontal  liiii-i  of  the 
ing,  anil  lumally  from  the  upper  and  left-hand 


'   mortnr.  etc.,  in  buildinft.    Seelirtni 
2.  A  platform  or  cage  In  a  wi 


ELEVATOR. 

T  low. 
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or  eliewhere,  for  roisius  or  lowering  persona,  goods, 
or  material  to  or  from  uiHervnt  Hoors  or  levi'ls.  S«e 
Hoist  ;  Hjln-enoinb  ;  Cask.  AIho  the  list  above 
dtwL 

S.  A  building  specially  constructed  for  elevatiiig, 
storiDg,    and  loading  grain    into  can   or   vi'wieU. 
Theae  atructurm  are  very  capacious  both 
cmpacity  for  buidlinfj  and  storing,  ' '-'  *'' 


n|.lB6& 


Wbt, 


„     iniplu.   \n  elcmtor-Ug, 

80  called,  iwen  in  Fig.  lSt(3  and  also 
in  Fig.  \S6-i,  reaches  into  the  bin  or 
cellar  into  wlii<',li  tliu  I'onMnts  of 
the  wagons  or  cars  are  discliorgtid. 
A  strong  belt,  currying  a  scrivs  of 
buckets,  travels  over  a  drum  at  the 
lower  end  and  also  over  one  at 
the  upper  end,  where  th«  buckets 
tip  over  and  discharge  into  the  up- 
per bin.  This,  as  seen  in  Fijr. 
1882,  has  ralved  spouts  F  which 
direct  the  contents  into  cither  one 
of  the  deep  bine  A.  The.  floors  of 
these  bins  are  over  the  tracks,  and 
valves  in  the  floor  allow  the  contents 
of  the  bius  Co  be  discharged  into  cars 
or  c«nal-1)oa[H,  which  nre  brought 
beneatli. 

In  unloading  from  shiiis,  the  leg 
is  a  pivoted,  mljustable  piece,  whit'h 
is  flrst  rai-sed  to  obtain  the  n<!Cessary 
;ht,  brought  over  the  hatchway, 
1  lowered  thereinto.  . 
In  practice,  the  grain  is  dischai:g('d 
into  the  hopper  of  a  weiBhing-niH- 
chine  gaged  exactly  for  one  hnndri'd 
bushrls  ;  by  pulling  on  a  valve  the 
contents  are  sent  liy  a  B|iout  to  the 
Inn,  tli«  valve  closed,  tiiu  elevatins 
reaumed,  anitsoon.  Soven  thousand 
bushels  an  hour  are  thus  weighed. 
An  elei-atorat  .Milwaukee  is  2tJ0  feet 
SUTaiar-Lie  long  and  80  feet  wide.  The  total 
length  of  lSiegri'ntdriviiig-belt,urgiM[ 
hj  a  200- horse-power  eiif^ne,  is  'iSO  I'lwt,  that  is,  the 
half  extending  from  cellar  to  comb  is  HO  f.rt,  «iiil 
the  down  half  is  of  course  erjual  to  it.  This  belt  is 
36  inches  wide  snd  }  of  an  inch  tliivk,  and  is  made 
of  six-ply  or  thicknesses  of  canvas,  with  sheets  of 
india-rubber  passed  between  iind  into  them.  It  drives 
nine  receiving  elevators  or  belts  set  with  buckets, 
eaohofwhieh  lifts  the  grain  140  fei't.  The  buckets 
st«  made  of  thick  tin,  bound  with  hoo]i-iron,  and  are 
irelt  riveted  to  the  belt  at  intervals  of  fourteen  inch- 
es ;  six  inches  across  the  mouth  mid  eighti-i-n  inches 
biig.  When  full,  one  contains  a  pei'k.  They  do  not 
nsually  go  up  quite  full,  hut,  allowing  for  tliis,  there 
•re  100  peeks  ~  25  bushels  loadisd  on  one  side  of  one 
of  these  belts  whenever  it  is  at  work.  If  all  nine 
are  running  at  once,  as  is  often  the  case,  the  •quantity 
of  wheat  lifted  on  these  swift-running  belts  is  2-25 
bushels.  The  established  weight  of  a  bushel  of 
So.  2  Milwaukee  Spring  is  55  imniids.  This  would 
make  the  total  lift  of  thi!  receiving  elevators  during 
the  time  they  are  at  work  over  12,000  pounds. 
The  bins  in  which  this  wheat  is  poured 


and  storing  capacity  of  this  building  is 
bttshels.  Of  the  crop  of  1869  it  received  7,000,000 
bushels.  About  10,000  bushels  ttt-  tnkrii  into  a 
train  of  the  average  length  ;  so  2,100  trains  were 
tlut  year  rolled  into  this  elevator  and  disi-harged. 

In  discharging  on  to  thu   l.akr>  j;raiii-ves.'M-ls,  as 
soon  as  a  ship  is  anchored  be.sul'  i.n  elevator  the 


ICLLl  PTICAL-WHEEL. 

Iiatches  are  removed  and  great  spouts  extend  over 
them  from  the  bottom  of  one  of  the  bins  described. 
The  gate  is  misGd,  and  a  torrent  .of  wheat  pours 
down.  The  loading  power  of  these  spouts  is  12,000 
buahels  an  hour.  A  vessel  with  a  capacity  for  18,000 
bushels  niay  lie  loaded  in  an  hour  and  a  half.  The 
Oswego  and  Uinlensbnrg  Ni:hooners  and  vessels  des- 
tined for  the  Welland  Canal  nsnalty  take  on  from 
12,000  to  20,000  bushels.  The  Buffalo  vessels  are 
larger,  often  receiving  30,000,  and  in  a  few  cases 
45,00(1  buKhels. 

4.  {Siinjical.]  An  instrument  employed  in  mis. 
ing  portions  of  bone  n'hich  have  been  dejireswd,  or 
for  raising  and  di'tacbing  the  portion  of  l>ane  sep- 
arated by  tlie  crown  o(  tbe  trejian.  The  eumnion 
elevator  Is  a  nien>  lever,  the  end  of  which  is  some- 
what bent  and  rough,  in  onler  that  it  may  less 


united  to  tlie  bridge  by  a  kind  of  pivot.  Pettits 
elevator  is  a  straight  lever,  except  at  the  very  point, 
where  it  is  slightly  curve<l.     The  triptoid  elevator 


The  elevator  is  one  of  the  i; 
trephine  case.  A  curved  instrument  for  o)>erating 
upon  depressed  portions  of  the  skull  was  disinl<irrea 
at  PomjH'ii,  1819,  l>y  Dr.  Cavenke  of  St.  Peters- 
burg. 

la'e-va'tor-buck'et  One  of  the  grain-cups  on 
the  traveling  belt  of  the  elevator. 

m'io-type.    {Phologmphy.)    A  mode  of  niulti- 

{lying  photogiaphic  copies  of  artists'  work,  patented 
y  Eliot,  England.  The  painting  is  made  njion 
gla.'j  in  a  body-color  more  or  less  dense,  and  con- 
secjuently  muie  or  less  elTective  as  a  negative,  and 
from  it  jiositivi'S  are  printed. 

El'i-qua'tloil.  The  process  of  separating  metats 
by  ex]ioanre  in  a  furnace  or  on  a  hearth  to  a  heat 
nOiich  melts  one  and  docs  not  melt  the  other.     See 

Bl-llp'HO-graph.    An  instrument  for  describing 


ellipses.  The  pins  of  the  beam  ^ 
traverse  in  the  slots  of  the  ^  ( 
trammel,  each  occupying 
own  slot,  and  the  jiencU 
the  end,  as  the 
beam  revolves. 


' — ^, 


El-Up'tl- 
oal-aioh.    {Are>iaeclurt.\    An    arch    having  two 
foci  and  an  elliptical  contour.     The  arches  of  Lon- 
don  Bridge  are  the  finest  elliptical  arches  in  the 
world  :  the  middle  one  has  152  feet  span. 

EI-llp'tl-cal-fcear'luB-  See  Eu.ivtical-whbel. 

El-lip'ti-oal-irlieel.    One  used  where  a  rotary 


ELLIPTIC-CHUCK. 
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EMBALMING. 


motion  of  varying  siK-ed  is  rrquiivd,  and  the  varia- 
tion of  8|K'ril  is  di'tenuined  by  tlic  relation  l)etwotMi 
tbo  lengths  of  tho  major  and  minor  axes  of  the 
elli^ises. 

In  the  upiK-r  fiffun^  variable*  rotary  motion  is  pro- 
duced by  uniform  rotary  motion.  The  small  spur 
})ini(>n  works  in  a  slot  cut  in  the  luir,  which  turns 
(M)sely  uj)on  the  shaft  of  the  ellij)tical  gear.  The 
]>iiiion  is  kept  to  its  engagement  by  a  spring  on  the 
shaft.  Tlie  slot  in  the  Iwir  allows  for  the  variation 
of  length  of  radius  of  the  elliptical  gear. 

El-lip'tic-ohuck.  A  chuck  invented  by  Abra- 
ham Sharp,  for  oval  ot  elli])tic  turning.  StHj  Chuck. 
El-lip'tio-Bprlng.  {P\'kicles.)  One  formed  of  a 
numlHT  of  bent  plates  in  two  w^ts,  curved  ajwrt 
in  the  middle  and  unitinl  at  the  ends.  The  pressure 
is  brought  ujion  the  middle  and  tends  to  collapse 
them. 

Fig.  18(». 


EUiptie  Carriage' Spring. 

In  the  illustrations,  the  spring  is  of  one  or  two 
pieces,  united  by  blocks  or  bolts. 

B-lu'tri-a'tion.  TuriKcAtion  by  washing,  whea 
the  water  wirrics  off  a  lighter  or  more  soluble  mate- 
rial from  the  heavier  iK)rtion,  which  Is  designed  to 
l»e  savrd.  It  differs  from  lUiviaitan  in  the  latter 
res|H*ct. 

To  itjcover  saccharine  matter  from  animal  charcoal, 
the  latter  may  be  ILciviatcd^  water  being  jMisscd 
through  the  nuuss  to  cany  oil*  the  sugar. 

To  remove  sa<:<.'harine  and  coloring  matters  from 
starch  in  the  pnwess  of  manufacture,  the  material 
is  rlufriatfd,  and  the  gniuules  of  starch  settle  in  the 
bottom  <»f  the  vat ;  tht?  substances  ix'iuaining  in  solu- 
tion an*  n-moved  by  ihM-antation. 

El-y-dorlc  Paint'ing.  A  mode  of  ]»ainting  in- 
ventetl  by  Vincent,  of  M()nti>elier,  intended  to  com- 
bine the  fn'sh  apiM*aranee  of  water-colors  and  the 
mellowness  of  oil-painting.  The  vehicle  for  the  pig- 
ments is  an  emulsion  of  oil  and  water  with  the  inter- 
vention of  a  gum  or  mucilage. 

XSxn.  {Prinfiitg.)  The  sciuare  of  the  bo<ly  of  a 
ty|K'.  As  the  **m"  in  early  fonts  had  a  siiuare 
IkhIv,  it  IxH'ame  a  unit  of  measure  for  comjHisitors* 
work. 

E-mail'-om'brant.  A  process  which  consists  in 
fioo^iing  coIohmI  but  transpaivnt  gltusstts  over  designs 
stamjKNl  in  the  Unly  of  earthenware  or  porcelain.  A 
plane  surface  is  thus  pro<lu«'ed,  in  whicii  the  cavities 
of  the  stamiH'd  design  appear  as  shadows  of  various 
depths,  the  parts  in  highest  relief  coming  neart»st  to 
the  surface  of  the  glass,  and  thus  having  tlie  efftH.'t 
of  the  lights  of  the  pictun*.  IntnHluced  by  the 
liiinm  A.  «le  Tn*mblay,  of  Melun. 

Bm-balxn'ing.  The  art  of  pres(.'r\'ing  the  dead 
bodies  of  men  or  animal.s.     The  earli«*st  examples  are 


found  in  Egvpt,  wher«  it  i^-as  pncticMl  orrr  STrf^A 
years  ago.  There  the  custom  waa  anivfTfeil  ii.*! 
intimately  connecrte<l  wiUi  th«>ir  religion,  as  thrr  \^ 
lieved  in  the  resurrection  of  the  bodv,  and  ianiriDH) 
that  after  the  la])se  of  3000  yean  t^e  tpirit  »ouM 
again  inhabit  its  original  tenement  if  the  Uttrr  iit« 
still  in  existence.  The  invention  was  am-rilvil  Iv 
them  to  Anubis  the  son  of  C>Ktrijt,  who  wa^  Mid  u 
have  [K'rformed  the  office  for  his  father. 

It  has  been  estimate  that  more  than  4SO,0M),rkVii 
mummies  were  embalmed  between  his  tinn-  and  iL* 
vear  700  A.  D.,  when  the  i»ractice  fell  into  di^UM*, 
Upsides  an  innumerable  multitude  of  sacred  aninisls 
iLs  dogs,  cats,  apes,  ibises,  bulls,  rams,  foxe<t,  crrMK^ 
diles,  serpents,  etc.,  which  are  found  along  with 
human  munmiies  in  the  tomhs. 

The  Egyptians,  however,  were  not  the  only  p^oplf 
who  embalmed  their  dead.  The  practice  pieTuhd, 
though  not  so  extensively,  among  the  nationa  of  Ana. 
and  wa.s,  at  a  somewhat  later  period,  in  use  to  •ose 
extent  among  the  Greeks  and  Komana. 

Herodotus  gives  a  long  description  of  the  diffmnt 
methods  em]>loyed  by  the  ancient  Egj|ttiana.  Tbrw 
varied  according  to  the  rank  or  wealth  of  the  nb- 
ject. 

Dr^ng  the  bodies  in  sand  was  a  method  rhirflr 
practiced  among  the  poorer  classes ;  and  it  may  br 
remarked  that,  in  a  warm  dry  climate  like  that  of 
Egypt,  decomposition  does  not  take  place  lo  mA- 
ily  or  sp(*edily  as  in  those  which  an-  favonrd  viik 
more  moisture. 

Emlnlming  was  also  performed  by  nltiaff  in  ni- 
tron and  then  drying ;  boiling  in  resins  and  Utnmen : 
and  by  removing  the  brain  and  viscera,  ws^b|[ 
with  palm  wine,  and  then  apply inf(  fine  leui, 
myrrh,  ca.ssia,  and  other  aromatic  subiitanccs. 

In  some  casi'S  oil  of  cedar  was  injected  into  tbf 
cavity  of  the  body,  which  was  then  steejied  in  a  m- 
lution  of  natron  for  70  days,  when  the  ^-ii^cera  nar 
away,  h>aving  little  but  skin  and  bone  remainin|E. 

Among  the  up]ier  classes,  the  bodit^  after  brisff 
]irei)ared,  wen*  swathed  in  linen  bandages  aatiRBtai 
with  gum,  the  total  length  of  which  amounted  is 
some  instances  to  more  than  1,000  yard& 

The   physicians  emlialmnl  Israel  <Gen.  L  2)  B.  r. 
1689,    and*  the   Inxlies  of  the  Hebrew 
emlMilmiKl  with  spices. 

Within  and  alKnit  the  bodies  of  different 
have  been   found  sulpliate  of  soda,  saltpeter, 
mon    salt,  soda,  oil  of  ce<lar,  turpentine,  asphsk, 
myrrh,  cinnamon,  and  other  sulwtancea. 


T'art 


le  opin 
of  the 


The  oftinion  has  b(*en  advanced  that  an 

'  »l»I  

1>odies,  which  Mere  lilhil  witii  t>citik'  bituminous  nb- 


process  wos  the  application  of  heat  to  the 


^.taiK^e,  by  which  means  creosote  was  gvoierated.  Ai 
all  mummy  bandages  were  smeared  with  ipim.  Mid 
lN>ar  the  appiiirance  of  having  been  heated,  beii^ 
often  re4luc«*d  to  tinder,  the  f^oduction  of  crranCe 
may  have  l>een  the  obieet  for  which  ther  WR 
gummeil  and  partially  calcine<l. 

The  cost  of  the  nio^t  expensive  method  of  embaln- 
ing  was  a  talent  of  silver,  more  than  $1,100  ;  aecoid- 
ing  to  Calmet,  the  prices  ranged  from  the  ncjgfabar- 
hood  of  $  300  to  $  1,500. 

The  ]irin<M|ial  materials  used  by  the  aacieBts  (tht 
Eg>'ptians  except(*d)  in  embalming  were  hoBcy, 
brine,  wax,  and  vinegar. 

Phaninci^  put  the  body  of  his  father,  MithridalB^ 
in  brine,  in  onler  to  preserve  it  during  its 
tation  to  l^oniney.  Several  curious  moosten 
an  aiM>  were  pickled  and  sent  to  Rome ;  Plinj 
St.  .lerome  mention  them.  The  bodj  of  BL  Ov- 
bert  was  pickled  to  make  it  keep  during  a*  * — 
ney  in  summer,  A.  D.  11  IS. 
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The  bodies  of  several  Grecian  kings  were  preserved 
in  honey.  Agesipolis,  who  died  in  Macedonia,  was 
thus  sent  home  to  Sparta.  Alexander  is  said  to 
have  been  sent  to  Egypt  in  honey ;  by  others,  to 
hiiYe  been  embalmed  in  Egyptian  style.  Perhaps 
he  went  to  Alexandria  in  honey,  and  was  then  em- 
balmed in  regular  ordel*.  The  Emperor  Julian  II. 
was  placed  in  honey  mixed  with  spices. 

Wax  and  waxen  cerecloth  were  used  for  centuries 
in  Elngland.  The  body  of  one  of  the  Edwards,  in- 
terred 1307  and  exhumed  1774,  was  preserved  in 
natural  shape,  but  fragile. 

The  body  of  Ijord  Nelson  was  sent  to  England  in 

A  puncheon  of  rum.     The  sailors  ran  foul  of  tlie  cask, 

and,  getting  drunk,  playfully  called  it  "  tapping  the 

'  admiral."     The  poor  man  was  nearly  dry  by  the  time 

he  reached  home. 

The  Scythians,  Assyrians,  and  Persians  used  wax. 
The  body  of  Agesilaus  was  covered  with  wax,  but 
the  practice  soon  became  general  of  wrapping  in 
waxed  cloths.  We  read  of  these  cerements  in  tlie 
preparation  for  burial  of  Philip  of  Burgundy,  1404  ; 
Edward  I.  of  England,  1307  ;  and  George  II.  The 
cerecloth  and  aromatics  for  the  latter  cost  £  152. 

John  Hunter  (died  1793)  embalmed  several  bodies 
by  injection  into  the  arteries  and  veins.  The 
bodice  are  preserved  in  the  Museum  of  the  College 
of  Surgeons,  London. 

The  Khasias,  a  people  of  the  Himalayas,  preserve 
the  bodies  of  their  dead  in  honey  till  the  cessation 
of  the  periodical  rains  permits  their  being  burned. 
The  quantity  of  rain  which  falls  in  that  region  is 
remarVable.     See  Rain-gaoe. 

Embalming  was  practiced  by  the  Guanches,  or 
aboriginal  inhabitants  of  the  Canary  Islands,  and  by 
the  ancient  Peruvians.  Mummieij  from  the  latter 
source  are  now  to  be  seen  in  the  museum  of  the 
Smithsonian  Institution.     Some  bodies  have  been 

S reserved  for  ages  by  burial  in  caverns,  the  earthen 
oors  of  which  contained  a  not^ible  quantity  of  salt- 
peter. The  steepes  of  Tartary,  some  of  the  uplands 
of  Montana  and  Colorado,  and  the  dry  uplands  of 
the  Andes,  are  nitrous.  Many  caves  are  so  also,  the 
Mammoth  Cave  of  Kentucky,  for  instance. 

In  very  recent  times,  with  the  increase  of  chemi- 
cal knowledge,  considerable  attention  has  been  de- 
voted to  the  subject,  and  various  processes  and  com- 
pounds have  been  devisetl. 

Dr.  Chausier  employed  a  solution  of  corrosive  sub- 
limate, with  which  the  corj)se,  previously  disem- 
bowelled and  cleansed,  is  saturated  ;  this  imparts 
firmness  to  the  flesh  and  renders  it  imputrescent. 

Gaural  practiced  injecting  the  veins  with  sulphate 
of  alumina. 

Dr.  Ure  proposes  chloride  of  mercur}'  and  wood 
yinegar  to  dc  used  in  a  similar  way.  M.  Falconi 
found  that  sulphate  of  zinc,  injected  into  a  body, 
would  preserve  it  in  a  flexible  condition  for  some  six 
weeks,  after  which  it  be^n  to  dry  up,  though  still 
preserving  its  natural  color.  C'liloride  of  zinc  and 
sulphate  of  soda  are  also  sometimes  used. 

A  more  simple  form  of  prepamtion  for  injection, 
well  suited  for  anatomical  purj)oses,  consists  of  glyc- 
erine, 14  {Hirts  ;  soft  sugar,  2  parts  ;  nitrate  of  [wt- 
ash,  1  ]>art.  It  is  found  that,  after  saturation  for 
some  days  in  this  solution,  tlie  parts  become  com- 
paratively indestructible,  and  change  neither  in  .size 
nor  figure. 

Dr.  Hutton's  (1863)  comj>osition  is  4  pounds  of 
zinc  dissolved  in  6  pounds  muriatic  acid,  to  which 
are  added  1  gallon  alcohol,  2  drams  arsenic,  and  1 
dram  corrosive  sublimate  ;  the  fluid  is  injected  into 
the  arteries  in  a  heated  state. 

Dr.  Moi^n's  (English,  1864)  is  6  pounds  common 


salt,  1^  pounds  nitrate  potash,  1^  pounds  powdered 
alum,  and  2  drams  to  1  ounce  arseniate  of  potash. 
This,  in  the  form  of  a  solution,  is  injected  into  the 
heart.  This  process  embraces  some  peculiarities  in 
the  mode  of  treatment  of  the  subject  and  manner  of 
injecting  the  fluid. 

Cotfman's  (1867).  Distilled  water,  1  gallon  ;  car- 
bolic acid,  4  ounces  ;  nitrate  of  ]^tash,  4  ounces ; 
alcohol,  4  ounces. 

Brunetti,  of  Italy  (1867),  expels  the  blood  from  the 
tissues  by  injections  of  pure  water  and  of  alcohol, 
and  fatty  matters  by  injections  of  sulphuric  ether, 
and  afterwards  injects  a  solution  of  tannin  into  the 
arteries,  veins,  or  excretory  canals,  after  which  the 
body  is  dried  in  a  case  heated  by  steam  to  a  tempera- 
ture of  90°  centigi*ade. 

E  de  la  Granja  (1867)  employs  a  solution  of  sul- 
phurous acid  and  the  sulphides  of  soda,  potash,  or 
lime,  in  water  or  alcohol,  injected  into  the  aorta. 
The  cavities  of  the  body,  head,  thorax,  and  abdo- 
men  are  filled  with  tannin,  gun-cotton,  camphor, 
and  resin  dissolved  in  absolute  alcohol  or  ether,  aiul 
stiffened  with  cotton  and  wax. 

Em-bank'meiit.  A  structure  raised  to  prevent 
water  from  overflowing  a  level  tract  of  country,  or  to 
support  a  roadway.  Technically,  in  civil  engineer- 
ing, the  earth  removed  to  ])roduce  a  level  is  excava- 
tion, and  that  which  requires  to  be  heaped  up  for 
the  same  purpose  is  embankment. 

A  raised  mound  or  bank  of  earth  to  form  a  barrier 
against  the  encroachments  of  the  sea.     See  Dike. 

Or  against  the  overflow  of  a  river.     See  Lkvee. 

Or  to  carry  a  railroad,  canal,  or  road  across  a  tract 
oflowgrounrloracrossaravine  or  gully.    See  Filling. 

The  oldest  embankment  in  England  is  Roman, 
that  of  Romney  Marsh.  In  the  time  of  Cromwell, 
425,000  acres  of  fen  and  morasses  were  recovered, 
1649-51. 

The  embankment  by  which  the  Nile  was  turned 
from  its  course  before  the  time  of  Abraham  is  men- 
tioned under  Dike  (which  see).  Reference  is  also 
there  made  to  some  of  the  works  of  Holland. 

The  bottom  part  of  the  embankment  of  the 
Amsterdam  and  Haarlem  Railways  through  the  low 
countr}'  consists  of  treble  ranges  of  fascines,  tied 
down  by  longitudinal  ikjIcs  39  inches  apart  from 
center  to  center  and  10  inches  diameter,  two  double 
stakes  at  each  end  of  the  poles,  and  two  ties  in  the 
intermediate  distances.  The  interstices  of  the 
fascines  and  the  space  between  the  rows  are  filled  in 
with  sand.  The  uj)j>er  part,  fonuing  the  encasement 
for  the  ballast,  is  made  of  three  rows  of  treble 
fascines,  well  staked,  and  wattle<l  together. 

A  core  of  sand  or  clay,  faced  with  step  fascines,  is 
made  uj)  to  low-water  mark.  Upon  this  a  bed  of 
rushes,  fastened  down  by  stakes  and  wattles,  is  laid  ; 
and  the  upper  portion  of  the  bank  is  faced  with 
fascines  of  a  regular  sloi)e  of  1  to  1.  See  also  Wig- 
gins's  *' Embankments  of  L^ands  from  the  Sea" 
(Weale's  serie-s). 

Em-bat'tled.  {Fortification.)  Having  a  parapet 
with  embrasures. 

£ni-bo'luB.  Something  inserted  in  another  and 
moving  therein,  as  a  wedge,  a  piston  of  a  steam- 
cylinder,  the  bucket  or  plunger  of  a  pump. 

Em-bossed'  Pamper.  Pa|)er  having  an  orna- 
'  mentetl  surface  of  raised  work  ;  done  by  stamping 
or  rolling. 

Embossed  paper  or  cards  may  be  copied  in  metal 
by  taking  a  mold  in  wax,  treating  the  surface  with 
grafihite,  and  subjecting  it  to  electro-deposition  in  a 
bath  of  solution  of  sulphate  of  copper. 

Xhn-bossed'  Printing.  Printing  in  which  the 
paper  is  forced  into  dies,  into  which  the  letters  have 


KMBOSSIHG.  Yi 

btwit  I'.ilt  or  {jiiDuhed.  The  rmult  is  raised  lettvn, 
aaed  fur  printing  for  the  lilind,  and  varioUH  kiniU  of 
ornuiiL'titHl  work. 

1  ty[Higraiihy  is  also  effected  by  presaing 


the  tj']>ir  into  the  paper,  mwiiiK  the  letteia  or  charac- 
ters oii  the  iithi'r  hide.   SlvPldN-l'INOirOUTIIKBLISll. 

Xbn-booa'liiK.  Oniainenting  by  nutiEtl  work  or 
fipiirm  hi  relief. 

It  in  appliiil  to  ntnny  olijecta. 

Utaiiiiw  or  iiiitiulH  an:  eiiilHiNseil  on  envelopea, 
pH|HT,  I'snln,  ete. 

Uniuniiiits  are  eiiibosMMt  on  I •oot: -covers,  especiall; 
nil  tlloKe  of  i^loth. 

lje«thcr  is  enilHutsed  for  l)iii<liti|t  and  many  omn- 
meiital  axm,  saddles,  ivHe-liioniiaica,  pocket-hooka, 
MtehelK,  etc. 

Textile  rabrii'H  itn>  einbossi'd  for  rarions  puqioses. 

rSluxi  is  iinbosMnl  —  no  eatli^l  —  liy  molding  witb 
TiiiiU'd  tiKiire*. 

Bm-bosaliiB-l'ron.     (ScuIii'iitv.)     A   tool   for    plaeed  between  the  inta^onpperdis  and  then 
givinf;  II  {K-euHiir  Kmiiuil  or  (.-amiitiuliu'  apjiearance    counter  die 
U>  a  niBriile  siirfae...  -    -        .  ______ 

Bm-boaslng-nui'Cliliie'.  A  nwuhino  iu  whieli 
a  cuniiin-ssilile  iiiateriul  is  plnuvd  ln'tween  a  rolling 
iir  recipn>catiti|{  surfiu'e  ntid  a  bed,  the  moving  ]>or- 
tinn  Imviii^  a  di'sigii  iu  iiitiiglio,  whieii  eoiifen  a 
caiiico  onianieiilatiou  iii<oii  the  oliji-ct.  Iu  Fig.  ISeS 
the  rolliT  hoA  a  niugheiied  KuiTu'e  and  is  rotated  by 
a  hand-crank.  Above  the  roller  is  a  hollow  prcsa- 
block  hiiving  a  n-inovab1e  convirx-faced  plati-,  with 
rid^i'S  for  etrihoii.'iiii)!  aoy  Nnlwtance  passii)  tietweeit 
it  niid  the  roller,  lie  block  is  deprcHiml  by  a  piv- 
oted lever  huviiig  on  elastic  press- land  over  the  end. 

riK.  1808.  face  and  character  of  mfttetial  under  tnatment,  mI 

other  considerationa. 
^     Bm-boas'ing  'Wood.    A  procen  of  indcntiif 
deiiigiis  in  wood  by  heat  and  praaauTC. 

The  wood  is  aatunted  with  watrr,  and  the  CMt. 
iron  mold  keateil  to  rninen  and  ptnaed  forrUj 
ujion  the  wood.  The  water  plmrrvea  the  wool  (■)■ 
ignition,  though  the  surface  u  alightly  chamd.  Ibr 
iron  is  rebvatnl,  the  wood  re-wett«l,  aO<l  the  hraai- 
ili^-iron  sfiniu  aliplied.  This  is  rrpeatnl  until  Ikt 
wihhI  lilU  the  mold.  The  gurfacr  ii  clruurd  betnn 
cneh  njieration,  and  finally  with  a  aeratch-bnuh,  mtt 
any  dMsireil  color  nuy  he  retained  or  obtainnl  hy  tb 
extent  to  which  the  charcoKl  and  diacolorcd  aaihn 

Pcrfomted  deHignn  are  obtained  by  pnwntr  apM 
imnions  of  the  anrface  snd  the  (vmoval  oT  a  aak 
of  niJiterinl  liv  n  saw.      See  Cakvino. 

Bm-bm'snre.  1.  (Fartifieation.)  A  emtOt 
njieiiinic  cut  tliroiigfa  •  panpet  or  wall  to  fin  (Oi 
thr<mgh. 

The  Oeft*  are  the  ndra. 

The  moulh  i»  the  wideat  or  outer  pMrt. 

The  nrct-  is  the  narrow  put. 

The  mile  ia  the  bottom  part. 

The  titl  m  the  front  of  the  wit. 

The  inn-Ion  is  the  part  of  the  puapat  hatnn  tM 
onftriMHrni, 

Emhisaures  are  luually 


Till-  hollow  within  the  block  si'rve;.  to  introi 
HU  hstittici-  to  heat  the  eiubiNbiiig-phite, 

The  etiilmiuiing'inarhine  for  (iiviiij;  nn  iudentivl 
ornalmlitatiim  to  velvet  and  other  kooiIh  (fig.  1869) 
has  eugnved  eoii[H-r  rnllers,  which  are  heaterl  hy  in- 
i-lovil  red-hot  irnna  when  o)ierutiiig  on  dnm)<eiwd 
giMHlH,  as  in  givinj^a  "watenil"  snrfiire. 

Bm-boaa'in^-praaa.  A  haud-NtHm]>  or  machine 
fur  giving  a  rauml  Hnrfiice  t'l  an  nliject  placed  be- 
twwn  the  descending  die  and  the  bed.  In  tin-  en- 
ample,  the  lever  is  miseil  by  a  upring,  and  is  driven 
down  by  a  Mow  of  the  hand,  inijireasing  the  paper 
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inelined  thento  lo 

■  line  of  Gre  in  K  puticnlu'  direction. 

L  The  iaw>nl  enlanement  of  the  dieeks  or 


EUUty-WIlEBL. 


3bd*' 


ttA  ■indaw  or  door. 


m)  haa 


■nd  faelov  the  bbric 

HulmuiD'i  embnriderj-machine  (Millli&u 
■B  ■irmngement  by  which  the  needles  — 100, 
loM  —  u«  attuhed  to  a  uarrioge  which  travels  to  aad 
fro  In  tnmt  of  a,  vertical  web.  The  needles  have  an 
gja  in  the  middle  and  a  point  at  each  end.  They 
■ngraraed bv  pincen and  pulled  throu;;h. 

Till  riiiiliViii  J  Ornamentation  by  raised  fig- 
■iM  of  needle-woTk. 

Tbl*  ii  a  very  ancient  art. 

Tha  Egyptians,  Babyloniaus,  Hedes,  and  Peniiana 
dlaxeellMlinit. 

The  adornnients  of  the  tabernacle  in  the  wUder- 
■^  were  of  tapestry  worked  in  blue,  tcarlet.  Bud 
gold.  The  ganpeat  of  Sisera,  *a  referred  to  by  Debo- 
Mh,  waa  embundery,  "  needle-work  on  both  aidea." 
Boa  Dajusk. 

Homer  refers  to  embroidecy  aa  the  oecnpation  of 
Helen  and  Andromache. 

The  tents  of  wealthy  Arabs  have  an  inner  cover- 
\ag  ol  white  embroidered  stuff  beneajji 
ttw  dark,  outer,  water-proof  covering  of 
goKt'a-hair. 

"  The  Tartar  women  excel  in  etnhroid- 
KJ,  and  exhibit  in  thia  a  skill,  taste,  and 
naJBtT  that  is  really  ailmirable.  It  is 
my  doubtful  whether  it  would  be  possi- 
Ue  to  Hnd,  even  in  France,  embroideries 
W  bnutifal  and  perfect  us  those  some- 
timei  executed  by  Tartur  women. "  — AbbS 
Hua'lt  TraveU  in  Tarlary, 

The  tent  of  a  late  Persian  shah  was 
■  ]oail  for  fort;  cornels,  and  cost  1 10,(H>0,- 
000.  It  was  embroiileniil  with  gold,  stud- 
led  with  precious  stones  and  pearls  ;  the 
Bgnrea  representing  animals,  vegetables, 
and  the  works  of  men. 

The  Chinese,  at  the  present  day,  are 
AJIlfOl  and  patient  workers  at  this  art, 
■ad  excel  in  the  disposition  of  colora. 

The  North  American  Indians  have  a 
Dertain  rich  and  barbaric  taste  in  the  die- 
DoeitioD  of  colors  (preferably  scarlet) ;  with 
Um  addition  of  beads,  )wj-ciipitia  quills 
rt"""*^,  and  other  mere  bizarre  ornaments, 
Mohaa  skins,  claws,  and  feathers  of  birds, 
elaws  of  bears,  eats  of  the  lynx  and  fox, 
talla  of  MiaUiida,  shells,  etc. 


^ d  tbraoKli  and  through. 

Bu'e-rald.     A  type,  used  ii 
Donpuol  and  minion. 


Bm'e-riL     A  glazier's  diamond.     A  qwiTTel,  or 

Bm's-ry.  An  amorphous,  compact,  opaque  vari- 
rty  of  corundum,  consiating  chietly  of  indurated  alu- 
mina. It  is  extremely  hanl  and  cuts  almost  all 
minerals,  and  is  extensively  used  in  cutting  ond 
polishing  glasa  and  other  hard  substances. 

The  emeiy  is  sUniprd  to  powder  and  sorted  into 


o  dress  the  edges  of  baffa 
,   ire  formed  of  emery  melted 
X  and  made  into  cokea. 


Emery-caJca  a.n  used  ti 
and  giaze- wheels.  They  ai 
with  bees-wax  and  made  ii 

Emcry-dolh  is  prepared  by  brushing  the  surfaca 
of  thin  cotton  cloth  with  liquid  glue,  and  dfting 
the  emery-powder  over  the  sur&ce  while  itiU  warm. 

Emtry-paper  is  mode  in  the  same  way  as  emerj- 
cloth. 

Emerystieks  and  riSea  ore  pieces  of  Wood  pre- 
pared in  the  same  manner. 

Emcry-tUma  are  made  or  formed  of  emeir  of  the 
equisite    coarseness,   mixed    with   about   half   lla 


which  is  forced  i 


weight  of  clay  and  water,   to  make  a  stiff  past^ 
'  '  ■    ■'        ■  -   ■  ■  "■  powarfiii 

!y  are  then  dried  in  ■-        —  ■ 

laps,  and  wheels  ore  thus  made. 

Other  cementing  materials  ate  frequently  nnd  in- 
stead of  loani.  i^  Qhindinq  Hatkbials  ;  alao 
list  nnder  GmsniNo  and  Polishing. 

Ern'o-iy-giind'ei.  An  emetr-wheol  mounted  In 
a  stand,  to  be  used  as  a  grintutoue.  It  may  be 
considered  as  such,  indeed,  the  mineral  corundiun 
with  a  matrix  of  gum,  resin,  glue,  vulcanite,  etc 

The  example  is  a  double  machine  baving  tm 


fi«  lan. 


grinding-wheela  and  rests ;  one  wheel  beine  at  one 
end  and  one  at  the  other  end  of  the  mandrel,  and 
both  outside  of  the  supporting  fratne.  The  facea  or 
ed^es  of  the  wheels  may  be  used, 

Bm'e-iy-pa'per.      Paper   brushed  with  liquid 
glu<-  and  dusted  with  emery  of  the  required  gnd* 

Bm'n-17  Vul'oMi-lt»-irha«L  A  componnd  9t 
■.ry  and  caoutchouc,  molded  into  the  shape  of  a 
idstone  or  inp,  qnd  vulcanized. 

'0-rr-wiieeL  This  is  a  leaden  wheel  In  wUA 

a  wooden  wheel  covered  with  leather  ud  wUb  m 
surface  of  emery.  The  wheel  is  fastened  to  a  ^m- 
drel  and  rotated  by  a  wheel  and  band ;  ita  ad^Hll 
use  is  in  grinding  and  polishing  nMaUte  a^^Eb 


gnmlst 


EMETIC-CUP. 


800 


ENAMELED  LEATHER. 


especially  cutlery.  Thase  whei'ls  in  which  the  edcea 
an*  iuwmI  are  grinders,  butr- wheels,  cloth -wheels, 
glazent,  etc.  When  the  flat  Kurfaoe  of  the  disk  is 
used,  they  are  known  as  laps.  The  wheels  may  liave 
roarsi'  or  tine  cutting  surfaces  for  ditfen-nt  descrip- 
tions of  work.  For  ])olisliing,  flour  of  emery,  crocus, 
or  rouge  may  hi'  substituted.  In  machine-shops  thi. 
emery-wheel  is  known  as  a  huff-ichcel ;  among  cut- 
lers it  is  a  fflazer. 

Sometimes  called  a  **  conindum  "  wheel,  from  the 
siK'citic  name  of  the  crystalline  alumina  used  thereon. 
The  hanlest  known  substance  next  to  the  diamond. 
Kmery  is  a  dark,  granular  variety  ;  the  sapphire 
antl  ruby  an^  p«».culiarly  colored  varieties. 

B-met'io-oup.  A  cup  of  metallic  'antimony  in 
which  wine  is  left  for  ten  or  twelve  hours  to  be- 
come emetic. 

Bm-is-sa'ri-am.    A  sluice  or  flood-gate. 

IS-morii-o-type.  {Photography.)  A  collodio- 
chloride  iiicture.  on  opal  glass. 

Zhn-plec'tum.  A  kind  of  masonry  having  a 
8<iuared  stone  face  ;  in  the  Greek  it  is  represented 
as  solid  throughout,  and  in  the  Roman  Iiaving  a 
tilling  of  rubble. 

One  fonn  of  Roman  cmpJcctum  has  courses  of  tiles 
at  intervals.     S«ie  Mason nv. 

Em'preBS-oloth.  {Fabric.)  A  lady's  dniss-goods, 
all  wool  and  not  twilled.  It  may  \mi  considered  a-s 
an  equivalent  to  the  merino,  excepting  the  twill  of 
the  latter. 

Bn-am'eL  A  vitreous,  opaque,  colored  material, 
tractable  in  the  fire,  and  used  \\\  ornamenting  met- 
als ;    in  painting  on  metals,  to  Iw?  Kubse<iuently  tired. 

Knameled  brieks  of  various  colors,  blue,  rwi,  yel- 
low, white,  and  black,  ant  abun<lant  in  some  of  the 
moun<ls  of  liabylon  and  other  cities  in  Mesopotamia. 
—  Layakh. 

Knameled  pottery  has  also  be<ju  recovere<l  at 
Thelxis.  Vestigifs  of  the  Roman  occupation  of  Brit- 
ain are  o<:casiondlly  disinterred  in  various  parts  of 
the  country. 

The  art  of  painting  in  enamel  or  with  metalline 
colors,  and  fixing  them  by  fire,  was  practiced  by  the 
Egyptians  and  Etruscans  on  pottery,  and  ])assed 
from  them  to  tlte  (ireeks  and  Romans.  Knameling 
was  also  praeticed  among  the  Chinese.  Specimens 
of  enamel»rd  work  are  yet  extant  of  early  Britisli, 
Saxon,  and  Norman  manufal;tun^  An  enameled 
jewel,  made  by  order  of  Alfre«l  the  (Jreat,  A.  D.  887, 
was  discovered  in  Somersetshire,  England,  and  is 
preserved  at  Oxfonl.  An  enameled  gold  cup  was 
presented  by  King  John  to  the  cori>oration  of  Lynn, 
Norfolk,  and  is  yet  preserved. 

Luca  della  Robbia,  born  al>out  1410,  applied  tin 
cnumrl  to  ]X)tte.ry,  and  excelled  in  the  art. 

Ikirnard  Palissy,  the  Huguenot  potter,  bom  about 
1500,  devoUul  many  years  to  the  discovery  and  ap- 
plication of  enamels  t>f  various  colors  to  jwttery.  lie 
was  remarkably  successful  in  true  copies  of  natural 
obj(K!ts.  Uis  method  died  with  him.  He  died  in 
1589,  in  prison,  for  conscience'  siike. 

John  Petitot,  of  (Jeneva  (lt)07  -  »!),  is  regarded  as 
on«"  of  the  firet  to  fxeid  in  jnirt raits.  He  worked 
for  (Charles  I.  of  England,  and  subseipifntly  for 
I^nis  XIV.  of  France.  The  n-vocation  of  the  t^lict 
of  Nantes  tlrove  him  from  France  to  the  city  of  his 
birth,  Grneva. 

In  1G32,  Jean  Tontin,  of  Chateaudun,  intnxluced 
the  practice  of  grinding  the  colors  in  oil  of  .spike, 
instead  of  water. 

FaUncc  and  majolica  may  be  considenMl  foniis  of 
the  art. 

The  enain4.'led  ]  tort  rait  of  herwlf,  presented  by 
Queen  Victoria  to  Mr.  Peabody,  is  fresh  in  the  rec- 


ollection of  those  who  speak  the  lingngy 
to  the  donor  and  preiientiee. 

Enamel  is  applied  to  various  kinds  of  pob  al 
I)ans  for  stewing  and  preserving  fruits  whose  flnw 
would  be  injured  by  contact  with  iron,  and  vkol^ 
someness  by  being  cooked  in  brass  or  copper. 

The  ordinary  enamel  for  the  purpooe  is  comiiHs 
glass  fused  with  oxide  of  lead.  This  will  not  mart 
vinegar  and  some  other  acids,  and  a  dsngefom 
poison  may  be  present  unsuspectini  in  the  mrat. 

Articles  exposed  to  the  weather  are  soUKtiBa 
enameled  to  preserve  them  from  ruftting.  This  \m 
been  done  with  plowsharcA,  Dio!d-UMLnlS|  water- 
wheels. 

The  asphaltum  Tarnish  which  is  burned  ob  to 
some  articles  of  hardware  and  household  fumishiif 
is  not  an  enamel,  but  a  bituminous  Tarnish.  Tk 
t(;rm  aifiniel,  as  applieii  to  the^e,  is  therefore  a  ■»■ 
nomer. 

One  of  the  most  familiar  examples  of  mameliMJi 
a  watch -face.  The  white  ground  of  these  is  &t 
fired,  the  figures  being  added  afterwards. 

The  backs  of  gold  w-atches  and  nunieroos  artieki 
of  jewelry  are  enameled  by  first  engraTing  then  m 
as  to  make  de])re88ions  to  hold  the  pulrtrivi 
enamel,  which  is  burned  in,  and  the  whole  polisM 
down  to  a  uniform  surface. 

Enameletl  work  may  be  ground  by  the  borimtil 
lapidary  mill  or  lead-wheel,  with  emeir  ;  seoml, 
the  same  with  rottenstone  and  water :  'third,  pol- 
ished by  the  leather  lap  or  buff-wheel  with  pattj 
powder. 

Or  the  proiress  may  be  completed  in  a  lathe,  noag 
the  same  materials,  and  either  chucking  the  olgect 
to  be  ground  and  iwlished,  or  placing  it  on  a  nn- 
dn;l. 

In  hand  polishing,  the  work  is  roughed  dm 
with  slips  of  water-of-A)T  stone  and  water,  foUoMd 
by  sli]»s  of  wood  dipped  in  powder  of  puniioe-stm 
and  crocus  successively. 

Bn-am'eled  Board.  Card-board  treated  with  s 
RUifacM^  of  white  lead  and  size  laid  on  bv  a  larse,  hi 
brush  and  smoothed  by  a  round  hadgerVhair  M wfc 
A  i)ow(I(fr  of  talc  (silicate  of  magneKia)  is  nihM 
upon  the  dried  surface  of  lead,  and  the  fiMse  is  tka 
polished  by  the  bnish. 

Bn-am'eled  Leath'er.  A  glazed  leather  for 
boots,  shoes,  carriage  upholstery,  and  othtf  pv* 
poses. 

It  is  pre]iared  from  hides,  which  are  split  to  the 
n'(|uiren  thickness,  w<>ll  tanned,  curried,  and  paari 
through  two  o]ienitions ;  the  first  to  render  the 
leather  impermeable  to  the  varnish,  and  the  Istta 
to  lav  on  tne  vaniish. 

The  hides  used  an?  those  of  kip,  calf,  oz,  or  hoHL 
They  are  rubUnl  on  the  grain  or  tledi  side  wtt 
three  t'oatings  of  Iwiled  linseed  oil  mixed  with  ochit 
or  ground  chalk,  and  dried  after  each  coating.  TW 
suifacc  is  then  ^>umiced,  treated  with  the  shm 
material  of  a  thinner  quality  in  aervnl  applieip 
tions. 

Over  the  .surface  thus  prepared  are  laid 
layers  of  Itoiled  linseetl  oil  and  of  the  oil  mixed 
lamp-black  and  tuqtentine  spread  on  with  a 
The  surface,  which  has  become  black  and  Ainiift 
is  then  vamLshiMl  with  co|)al  and  linaecd  Ml  vitt 
coloring  matters.     The  following  is 


Boiled  linseed  oil  . 
Tur])entine 
Thick  cx>pal  varnish 
Asphaltum,  or  . 
Prussian  blue,  or  . 
Ivory  black 
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Five  coats  of  varnish  are  snccessively  applied,  and 
the  colors  are  varied  at  will. 

Bn-axn'eled  Pho'to-graph.  (Photography.) 
Metal  or  pottery  is  used  for  the  ground  ;  the  image 
is  developed  by  nitrate  of  silver  until  the  half-tints 
are  overdone  or  obscui-ed,  and  the  deep  shades  are 
eovered  with  a  thick  deposit.  The  heat  of  the  muf- 
fle drives  off  the  organic  mattei-s  which  formed  but 
rehicles,  and  the  (ire  cleans  the  image  and  restores 
the  brilliancy  and  delicacy.  A  thin  layer  of  flux 
fizes  the  image.  S^e  Comptcs  Hen(lu.%  June  11, 
1855.     *•  Photogi-ai^uc  News,"  Vol.  XIV.  p.  86. 

Sn-am'eled  Ware.  The  enameling  of  hollow- 
ware  is  by  a  mixture  of  powdered  glass,  borax,  and 
carbonate  of  soda,  mixed,  fused,  cooled,  and  gi-ound. 
The  ware  is  cleansed  with  acid,  wetted  with  gum- 
water,  the  powder  dusted  on,  and  then  fused  by  heat 
carefully  apnlied. 

Bn-am'el-ing.  The  art  of  applying  vitriHahle 
cdlorn  to  metal,  pottery,  or  glass. 

The  colors  are  prepared  from  the  oxides  of  dif- 
ferent metals,  melted  with  a  vitreous  flux  and  laid 
on  with  a  fine  brush  ;  the  medium  being  oil  of  spike 
or  some  other  essential  oil.  The  work  is  heated  in 
a  muffle,  which  fuses  the  colors  so  that  they  adhere 
to  the  metal  or  othor  object. 

The  principal  colors  are  oxides  of  lead,  platinum, 
chroniura,  uranium.  Oxides  of  tin  and  antimony 
give  opacity. 

The  enameller  works,  not  with  actual  colors,  but 
with  materials  which  will  assume  certain  coloi-s 
under  the  action  of  lire.     See  Exam  el. 

Sn-am'el-ing-far'naoe.  For  vitrifying  the 
enamel  coating  on  a  plate,  glass,  or  biscuit. 

The  work  is  placed  in  a  muffle^  which  consists  of 
an  orchetl  chamb;»r  in  tlie  midst  of  a  small  furnace, 
and  surroundtHi  by  fuel,  which  keej)S  it  at  a  red 
heat,  although  the  fuel  cannot  touch  the  work. 

The  furnaccj  and  muffle  are  sometimes  made  of 
aheet-iron  mounted  on  legs  so  as  to  bring  the  work 
to  the  level  of  the  artist's  eye. 

Bn-am'el-ing-lamp.  {Glasi.)  A  glass-blower's 
lamp  with  blow-jupe  for  performing  some  of  tho 
more  delicate  surface  ornamentation  of  glass. 

Bn-am'el-kiln.  {Porcelain.)  The  enamel-kiln 
for  firing  ijorcelain  wliich  has  been  hit-printed^  that 
is,  printed  on  the  gliZ'%  is  made  of  lired-clay  slabs, 
and  as  BJ  by  3^  feet,  and  7^  feet  high,  with  flues 
beneath  and  around.  The  fireplaces  are  at  the 
sides,  and  smoke  and  flame  are  excluded  fi'om  the 
interior. 

Bn-am'el-paintlng.  Vitrifiable  colors  are  laid 
on  metal  and  fused  to  it.     Se^  Enamkl. 

Ba-£un'el~pa'per.  Papcir  with  a  glazed  metallic 
coating. 

Various  metallic  [ugments  are  employed,  such  as 
will  spread  smoothly  and  take  a  polish.  The  pig- 
ments are  white  lead,  oxide  of  zinc,  sulphate  of 
liarytes,  china,  clay,  whiting,  chalk,  in  a  men- 
Rtruum  or  U[K)n  a  previous  coating  of  glycerine, 
size,  collodion,  water,  varnish,  etc.  ;  afterwards 
polished  by  an  agate  or  between  calendering  or 
Dumishing  cylinders. 

Zfai-caoa'tio.  A  mode  of  painting  in  which 
the  colors  are  laid  on  or  fixed  by  heat. 

The  ancient  Greek  encaustics  were  executed 
in  wax-coloi-s,  which  were  burned  in  by  a  hot 
iron,  and  covered  with  a  wax  or  encaustic  var- 
nish. Pictures  in  this  style  were  common  in 
Greece  and  Rome.  (See  Smith's  "Dictionaiy 
of  Greek  and  Koman  Antiquities")  The  credit 
to  Gausias,  of  Sicyon,  33  b.  c,  as  the  inventor, 
is  rather  to  be  taken  as  an  indication  that  he 
was  an  improver. 


-  Sir  Joshua  Reynolds,  in  his  attempts  to  fix  his 
colors  durably,  mixed  wax  with  them  as  a  vehicle. 
On  one  occasion  he  placed  his  painting  before  a  fin^ 
to  mellow  the  tints  by  warming  the  wax.  On  re- 
turning, he  found  the  lady's  face  had  slipped  down 
over  her  bosom. 

The  term  '*  encaustic  "  at  the  present  day  is  mostly 
confined  to  colors  burnt  in  on  vitreous  or  ceramic  ware. 

By  the  ancient  method,  according  to  Pliny,  the 
colors  were  made  up  into  crayons  with  wax,  and, 
the  subject  being  traced  on  the  ground  with  a  me- 
tallic point,  the  colors  were  melted  on  the  picture  as 
they  were  used.  A  coating  of  melted  wax  was  then 
evenly  spread  over  all,  and,  when  it  was  quite  cold, 
was  polished. 

The  art  was  revived  by  Count  Caylus  in  1758. 
The  wood  or  canvas  is  coated  with  wax,  which  is 
warmed  at  the  fire.  The  colors  are  mixed  with  whit<^ 
wax  and  powdered  mastic,  which  are  rubbed  smooth 
\9\ih  gum- water  and  applied  with  a  brush.  The  sur- 
face is  coated  with  white  wax  and  polished. 

Xhi-cauB'tic-brick.  Diodorus  Siculus  relates 
that  th(^  bricks  of  the  walls  of  Babylon,  erected 
under  the  orders  of  Semiramis,  **had  all  sorts  of 
living  creatures  portrayed  in  various  colors  upon 
the  bricks  before  they  were  burnt." 

Xhi-cana'tic-tile.  An  omamental  tile  having 
Eev(;ral  colors.  A  mold  is  prepared  which  has  a 
raised  device  on  its  face  so  as  to  leave  an  impres.sion 
in  the  face  of  the  tile  cast  therein.  This  intaglio 
recess  is  then  fdled  by  a  trowel  with  clay  com- 
pounds, in  the  liquid  or  slip  state,  and  which  retain 
or  acquire  the  required  colors  in  baking.  The  tile 
is  then  scraped,  smoothed,  baked,  and  glazed.  This 
tile  is  common  in  ancient  and  modem  structures. 
The  glazing  came  from  the  Avails,  who  derived  it 
from  India,  and  primarily  from  China. 

En-ceinte'.  {FmfiJicaiiMt.)  The  line  of  circum- 
vallation  ;  the  s]ace  inclosed  within  the  ramparts 
of  a  foitificalion. 

En-chased'-'work.  Chased  work  in  silver  and 
gold  smithing.     See  Chasing. 

En-chas'ing.  A  form  of  engraving  which  results 
in  an  ornamental  (nibossing.  It  is  partly  executed 
by  punching  on  the  back  and  partly  oy  the  graver. 

Another  mode  is  by  filling  tlie  object  with  pitch 
or  lead,  and  then  indenting  from  the  outside. 

The  modes  are  variously  combined,  according  to 
the  object,  the  style,  and  the  material.    See  Chasing. 

End.     1.  A  sliver  or  carding. 

2.  {fVcavivg.)  One  of  the  worsted  yams  in  a 
loom  for  weaving  Bmssels  carpet.  It  proceeds  from 
a  bobbin  on  the  Irame  and  through  a  small  brass  eye 
called  a  wmiV,  by  which  it  is  lilted  when  its  turn 
comes  to  be  rais<;d  to  fomi  a  loop  in  the  pattern. 
See  Brussels  Caiipkt. 

End'lefls--chain  Pro-paller.  One  in  which 
the  paddles  are  attached  to  a  traversing  belt  or  sets 
of  chains,  which  rolls  over  two  parallel  wheels. 

Fig.  1872. 
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Bad1«H-«aw.  A  baml-iaui,  uonidsting  of  a 
jrtRcl  rililxiti  oemited  uu  anu  edgi'  Biiil  inusiug  con- 
tinuoiiHly  uvor  wLvuU  iibuvi^  mid  below  tliv  wurk- 
Uble.      Uiu'd  for  winll-iiuwiu);,  etc.      Sec   ElANti- 

Bnd'leMa-aoraw.  A  screw  whoiw  «ution  It  cun- 
tiiiuou^,  eiif^u^iig  till-  livlli  ut'  a  wliuvl  wliii'li  is  rt'- 
vritvi'd  thxreliy.  It  in  useA  iii  i;nLdiiatiLi)i;-iiiuvliintii, 
ni^Hti'm,  oilumi'UMS,  mid  in  iimliy  cithiT  jiliu'rs  wlirn; 
II  inraiiH  nf  slow  and  pu?iitivi;  rotation  to  a  ulivel  is 
mmin'U.     A  worn.vAirl. 

Thi-R  ifl  a  a<K.isia.t\  relation  lictwuL-ii  the  pitch  of 
tha  vronuN  on  tlx-  Nruitt  and  of  tbi-  tePtli  o[i  tin- 
wheel,  and  a  revolution  of  the  shaft  nmves  tlm  wliBcl 
II  (lisUnce  of  nnn  tooth.  Dy  un  iuiUx  amiiigunintiC 
on  the  shiift  to  cnalde  it  to  be  turned  a  certain  portion 
of  a  revolution,  say  thron^jli  U',  and  having,  wiy, 
Hizty  teeth  in  the  wheul,  the  luttiT  may  be  turned 
f^v  of  a  revolution  ut  a  time,  n  ilistnnue  inappreci- 
able to  the  eye.     Thiaiathe      ■ 
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Bn-d  o  ■  -  m  o  m'o- 
ter.  An  instniineiit 
invented   hy  M.   Du- 

the  mpidity  of  endoii- 

mutic  action  ;  that  is, 

the  pauiMXe   of  a  lesit  Emilianiomfitr. 

■le.iin!  tliiid  Ihronf^h  a 

membrane  wliii^h  separ^itei  it  from  a  denser  flniit 

The  exafmaw,  or  iiassig.'  of  the  denser  fluid  in  thn 

opposite  direction,  is  alowiT. 

A  simple  form  of  the  instniment  is  a  trumpet- 
shaped  tnbe  with  a  nieinhrane  covering  its  bell 
mouth.  The  tube  is  filU'ii  with  a  mhition  of  o  given 
density  and  plnngi-d  in  a  solution  of  leaser  or  greater 
denoity  to  aacertuin  hy  successivo  trials  the  relative 
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rapidity  of  the  enilosmotiu  or  e 
til"  action  of  Uilfen'iit  Huida. 

End-obake.  A  certuD  ftMdoa  of  mlwrn  ■» 
tiou  of  a  s|>iii(ltv  or  arbor,  which  faa*  beaiii^  it  tak 
enil,  H)  that  the  shoulders  of  the  gudgeona  ar  fiiM 
(as  in  a  U'uteli)  shall  not  bear  ogiiiiat  the  jconal- 
Iwies  or  I'hLteti. 

Bnd-iton&  One  of  the  jilatn  of  ■  vabh-jnri 
Bgiiiiist  which  the  pivot  abuts.      See  Jkwei. 

En'e-niB-olwiT.  One  s]>eciiltv  cou^irnrttd  br 
the  ad  mi  uist  ration  of  clysters  lu'the  hcIpltM  nJ 


Tla-^gl-O'tjp^     (Photograph}). S 
process,  cuUi-d  so  by  him  from  a  i>a|jiot 

blel, 

Bn'Hdd  Ri'fla.  Tlie  Britidi  infanlir  tn» 
arm  prior  to  the  introduction  of  the  bnnh-Wli^ 
system.  It  was  finit  eilriiFively  introilnced  ia  lett 
just  prior  to  tli<!  C'rimran  War.     It  lia.>  thrrr  shalln 

Coves,  which  male  one  turn  in  <i  feet  n  inches  Ikr 
gth  of  the  larrel  beinc'S  fn-t  3  inches,  aod  ikt 
diameter  of  the  l>ore  .ST7  of  an  inuh.  In  conMnc- 
tion  and  pmenil  aiipearann-  it  veiy  rlo^ely  n«iBlfa 
the  i^|>nngfie]d  riHe  mnskit  (ealilier  .U  uf  u  inti 
of  the  ITniteil  Stales  service,  with  the  rierrtin 
that  in  the  Entlcld  the  barret  and  other  viiiMr  ^ 
tallie  iiarts  are  blued,  vhile  in  the  latter  tliey  or 
left  hnglit.  I^rj^  numbeia  of  ther^  ride*  hstcrf 
late  yenia  bi-en  converted  into  bren-li-loaden  oB  tW 
Snider  prineiple.  To  these  the  term  "Snider  Ea- 
field  '■  i<  appfied.      See  FlRK-AltN. 

Bn'fil-wite.  (FoHifieatiou,)  The  art  of  ohtn- 
ing  (1  tire  on  a  vork  in  the  direction  of  one  tf  i> 

Bn'BlDft.  A  machine  which  nrta  vottanatk^ 
both  ns  to  ]iower  and  opmtion. 

Dixiinct  from  a  maehtHt  in  iti  onlinaij  semili 
tion,  whose  motor  is  distinet  from  the  i^ieratw,  wA 
a   tool,    which    is   jiropelled    and    opeiml*d   by  Nt 

Ihl'glll»-ftir'nKC«.  A  famace  apprttalliiB(  b  a 
steam -engine  boiler. 

Bn'BlDe-Jathe.  A  Uthe  of  the  lBi](er  Uod,  h«* 
ing  a  eH|>acity  for  all  the  principal  toning  nek  d 
a  machine-shop.  Tliat  shown  in  Via.  ISTSksttHv 
gearing,  center  and  follow  reati,uidliM-  -'* 
the  floor  are  sliown  the  overhead  c 
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Paper  sized  by  a  machine,  and 
not  while  in  the  pulp,  in  a  tnb. 

Ski'giiie-tiini'ing.  A  system  of  ornamented  turn- 
ing cloue  in  a  rose-engine  lathe,  and  comnionly  seen 
on  the  outside  of  watch-cases. 

Bn'gd-scopa.  A  reflecting  microscope,  invented 
by  Amici,  in  which  the  image  is  viewed  at  a  side 
aperture  in  the  tube,  in  a  manner  similar  to  the 
Newtonian  telescope. 

BngliBh.  {Printing.)  A  size  of  type  between 
GrtiU  Primer  and  Pica. 

Great  Primer,   51   ems 
to  a  foot. 

English,  64  ems  to  a  foot. 
Pica,  71  ems  to  a  foot. 


_  ^'ing.  Engraving  h  very  ancient.  The 
oldest  records  are  cut  in  stone,  some  in  relief,  some 
in  intaglio.  The  hieroglyphics  of  Egypt  are  cut  in 
the  granite  monolitlis,  and  on  the  walls  of  the  tombs 
■nd  chambers. 

In  Exodus  xxviii.  we  read  that  two  onyx  stones 
were  to  be  engraved  like  a  signet  with  the  name.s  of 
tha  tribes,  1491  b.  c.  The  two  kinds  of  stones  of 
the  high-priest's  breastplate  were  engraved  ^^•ith  the 
luunee  of  the  tribes  of  Israel.  Seals  and  signet-rings 
with  the  cartouches  of  the  Pharaohs  are  in  many 
mnaeiims  ;  those  of  London,  Berlin,  Paris,  and  the 
New  York  Historical  Society,  for  instance. 

The  "graving  with  an  iron  j)en  and  lead,"  referred 
to  by  Job  (chap.  xix. ),  consisted  i)robably  of  an  etch- 
ing or  scratching  process,  that  oi  a  shari)  stylus  upon 
a  piece  of  sheet-lead  ;  Hesiod's  poems  were  thus  pre- 
•erred.  The  date  is  not  quite  determined  at  which 
this  patriarch  of  Uz  lived  ;  but  assuming  him  to  be 
OMTal  with  Moses,  we  find  quite  an  advanced  state 
of  the  art  in  the  time  and  country  of  the  latter. 
Moneswas  learned  in  all  the  wisdom  of  the  Egyptians, 
and  when  the  Israelites  went  out  of  Egypt  there 
were  a  number  of  skillful  workmen  able  and  willing 
to  engrave  on  precious  stones  and  on  metals. 

The  tools,  weapons,  and  ornaments  of  the  ancicTit 
Egyptians  are  in  some  rases  elaborately  engraved. 
Chasing  and  carving,  which  are  kindred  arts,  flour- 
ished in  the  kingdom  watered  by  the  Nile. 

Layard  and  his  friends  disinterred  from  the  mounds 
of  Nimroud,  and  at  other  places,  many  specimens  of 
the  graver's  art ;  copper  vessels,  beautifully  engraved, 
were  among  the  number. 

Carving  in  stone  is  closely  allied  to  the  above,  and 
may  be  b(;  termed  engraving  in  stone.  Egypt  is  one 
triumphant  vindication  of  the  skill  and  industry  of 
that  nation  in  this  particular.  The  warlike  Osy- 
mandyas,  ne^iriy  200  years  before  Abraham,  per])etu- 
ated  upon  granite  the  memory  of  his  exj)loits,  which 
reached  as  far  as  and  included  Bactria. 

The  temples,  tombs,  and  obelisks  of  P^g>'pt,  the 
sculptured  palaces  of  Nineveh,  and  the  gorgeous 
rilievos  of  rersepolis,  attest  the  skill  and  fancy  of 
tlie  artists  of  the  times 

"  Ere  Romalus  and  Remus." 

From  Eg}'pt  or  Phcenicia  the  Greeks  received  the 
art  of  engraving,  where  it  had  considerably  advanced 
in  the  time  of  Homer.  Among  other  uses  which  are 
allied  to  chasing  and  inlaying,  it  was  enii)loyed  in 
delineating  majjs  on  metallic  plates.  Specimens  of 
Etrurian  art  are  also  of  great  antiquity, and  we  pru- 
dently do  not  enter  the  arena  to  settle  the  questions 


of  precedence  so  lately  revived  by  the  wonderful  dis- 
coveries of  General  Di  Cesnola,  in  Cyprus. 

In  the  temple  of  Jupiter  Capitolinus  were  stored 
3,000  brass  plates  on  which  the  laws  of  Rome  were 
engraved.  The  ancient  engraving  was  much  of  it 
complete  enough  for  printing,  but  was  generally  in- 
tended for  impressions  in  plastic  material,  clay,  wax, 
and  what  not.  (See  Seal.)  It  is,  however,  believe<l 
that  parchment,  linen,  silk,  and  papynis  were  some- 
times impressed  by  the  surface  of  the  seal,  previously 
blackened  by  ink  or  pigment. 

Other  than  this,  the  lirst  we  know  of  engraving  as 
a  means  of  delivering  an  impression  in  ink  or  color 
was  among  the  Chinese.     See  Printing. 

The  art  of  engraving  is  fairly  referable  to  three 
divisions  :  chalcography ^  or  plate-engraving  ;  xylog- 
raphyt  or  wood-engraving  ;  lithography^  or  stone-cfn- 
graving  :  the  name;s  being  derived  from  the  Greek 
words  chakos,  xylmi^  lithos^  respectively,  and  the  ter- 
minal grapheiuy  I  write. 

Engraving  on  metal  originated  with  chasers  and 
inlayers.  This  art  is  very  ancient,  but  does  not 
seem  to  have  suggested  the  sister  art  of  printfng 
from  the  plates  thus  engraved.  It  appears  singular 
that  it  did  not,  for  a  common  mode  of  examining 
a  niece  of  engraved  work  is  to  fill  the  engraved  lines 
with  a  dark  liquid,  —  the  dirty  oil.  for  instance,  of  the 
jiolishing  rag,  —  so  as  to  make  visible  the  lines  and 
the  effect  produced.  A  jnece  of  soft  pajjcr  laid  on 
this  would  obtain  an  impression,  imperiect,  it  is  true, 
but  apparently  sufficient  to  have  suggested  the  art 
of  copperplate  printing.  In  taking  a  cast  in  sulphur 
of  some  engraved  church  orpaments,  it  is  state<l  that 
a  Florentine  artist  named  Finiguerra,  about  1440,  wai* 
led  at  length  to  the  discover)'  of  the  value  of  plate-en- 
graving as  a  means  of  printing.  Some  dust  and  char- 
coal which  had  gathere<l  in  theiines  came  out  ujion  the 
sulphur  and  gave  an  unexpected  and  suggestive  effect. 
Vasari  records  a  similar  mode  of  taking  impressions 
in  work,  and  states  that  "from  these  engravings 
the  artists  were  in  the  habit  of  taking  impressions 
by  smoking  them,  and  then,  after  cleaning  the  sur- 
face with  oil,  impressing  upon  the  work  a  damp 
paper."  The  collections  of  impres.sions  of  these  plates 
in  the  Florentine  and  other -museums  show  that, 
previous  to  the  time  of  Finiguerra,  they  are  but 
proofs  of  inlayer's  work,  and  that  they  were  not 
made  with  a  view  to  furnishing  prints  ;  the  figures 
have  their  swords,  ])ens,  etc.,  in  their  left  hands  in 
the  impressions,  instead  of  the  right. 

Had  they  been  engraved  for  the  purpose  of  print- 
ing, the  figures  would  have  been  reversed  on  the 
jdate,  so  as  to  print  right. 

Euclid  was  printed  with  diagrams  on  copper  in 
14S2.  The  copperplate  roller-press  was  invented 
in  1545.  Etching  on  copper  by  means  of  aqua-fortis 
invented  by  F.  Mazzuoli  or  Parmegiano,  a.  d.  1532. 
Mezzotinto  engraving  invented  by  De  Siegen,  1643  ; 
improved  by  Prince  Rupert,  1648  ;  and  bySirChris- 
tojdier  Wren,  1662. 

"Mr.  P>elyn  showed  me  most  excellent  painting 
in  little  [miniature]  ;  in  distemper,  in  Indian  incke, 
water-colours  :  graveing  ;  and,  above  all,  the  whole 
secret  of  mezzo-tinto,  and  the  manner  of  it,  which  is 
very  pretty,  and  good  things  done  with  it." —  Pkpyh's 
Diury^  Nov.  1,  1665. 

At  Gre^harn  College,  the  Royal  Socdety  meeting, 
Mr.  Hooke  explained  to  Mr.  Pepys  "the  art  of  draw- 
ing pictures  by  Prince  Rupert's  rule  and  machine 
aii<l  another  of  Dr.  Wren's  [Sir  Christopher]  ;  but  he 
[Dr.  Hooke]  says  nothing  do  like  Sipiares,  or,  which 
is  best  in  the  world,  like  a  dark  room." —  Pepys, 
Feb.  21,  1666. 

These   devices  are   apparently  for  copying ;   the 
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former  is  proltably  on  tlic  principle  of  the  pantograph ; 
the  si]iuin*A  is  a  familiar  moth;  of  r(Hluoin^  or  enlarg- 
ing by  ruling  t)t!'  into  equal  numlx'rs  of  sq^uares  the 
original  and  the  paper  on  which  it  is  copied.  The 
tiirk  room  is  probably  the  atmcra-ofi^icura^  in  the 
simple  form  of  a  hole  in  a  shutter  of  a  darkened 
ni)aitment. 

**  Cocker  [the  famous  arithmetician]  siiys,  that  the 
bi'st  light  for  his  life  to  sr«'  a  very  small  thing  by, 
contrary  to  C'haucer's  wonls  to  the  Sun,  that  lie 
'  Should  lend  his  light  to  them  that  small  xeaLigTaTe,* 

it  should  bL>  by  an  artitii'i.il  light  of  a  candle,  8<^t  to 
ail  vantage  as  he  could  do  it."  —  Pkpys's  Diary, 
Aug.  8,  1004. 

**(.'ome  Mr.  Cocker,  and  brought  me  a  glolw  of 
glasse,  and  a  fnune  of  oylerl  jjapiT,  as  I  desired,  to 
show  me  the  manner  of  his  gaining  light  to  grave 
by,  and  to  lessen  the  glaringness  of  it  at  pleasure, 
by  an  oyleil  pap<>r.  This  I  bought  of  him,  giveing 
him  a  crowne  for  it  ;  and  so,  well  satisfied,  ho  went 
away."  — /6/t/..  Oct.  5,  Itf'M. 

Aipiatint  engraving  invented  by  St.  Non  of 
France,  16G2.  Kngraving  in  steel  introduced  into 
Kngland  by  Perkins  of  Philadelphia,  1819. 

The  earliest  application  of  the  woml-engraver's 
art  in  Europe  was  in  cutting  blocks  for  playing- 
canls.  The  Fn*nch  writers  ascrib;?  it  to  the  time  of 
Charles  V^.,  but  the  Oernians  show  »'ards  of  the  date 
1300.  The  Italians  ag.iin  claim  that  it  originated 
in  Ravenna,  about  12S.j.  An  Italian  iMmphlet  of  the 
year  1291)  speaks  of  trards  as  a  gambling  game,  but 
those  may  have  be<;n  drawn  by  the  pen  and  <;olored 
by  han<l.  In  the  year  1441  the  Venetian  government 
forl)ade  the  importation  of  stamped  playing-cards  as 
iHMng  injurious  to  their  handicnift  manufacture. 
Ugo  di  (-arjii  introduced  the  method  of  printing  in 
colors  or  tints  by  s!»parate  .succe.s.sive  blocks.  En- 
graving on  wood  assumed  tin;  characttT  of  an  art 
alwut  1440;  the  first  impression,  1423.  Improved 
by  Durer,  1471-1528;  by  Bewick,  1789. 

Kn/jr'iviti'j  on  Ht4in^.  Work  done  n|>on  a  litho- 
graphic stone  by  etching-point,  diamond,  or  ruling- 
machine  :  the  stylus  of  tlie  latter  is  a  diamond. 

There  are  two  mwles,  the  fii-st  of  which  is  the  more 
usual  :  1.  The  stone  is  coven*<l  with  a  gum  and 
acid  ink -resisting  com}M)und,  dried,  and  the  design 
scratched  thn)ugh  this  ground  to  such  a  depth  merely 
as  to  exiH)si»  the  clean  stont*.  The  stone  is  then  oiled, 
the  engraved  |M)rtions  alone  absorbing  the  oil  :  it  is 
afterwanls  washed,  rolled  up,  and  printed.  Printing 
is  however,  usuallv  done  fnun  tmnsfers  from  the 
engravi'd  stones. 

2.  The  stone  i-*  etched  through  a  ground  of  as- 
])haltuni ;  ai-id  is  a]>])li«>d  to  def>p(>n  the  lines.  These 
an*  inked  ;  the  face  j-h-aned  otf,  gumnutl,  aiul  etche«l, 
the  stone  rolbnl  up  an<l  printed. 

Kngraving  is  in  many  styles,  and  thes«»  are  briefly 
j'onsideretl  under  their  resjvctive  heads,  as  fol- 
lows :  — 


Fi<MM;ntric-engine. 

Ecty|»ography. 
■  Electro- en  ♦graving. 
!  Electro-ettdiing. 
I  Electro-tint. 
I  Engi-aving. 
>  Engraving-machine. 
=  Engraving.     Photo- 
Etching. 

Etching-ground. 

Etching  on  glass. 

Etching-]»oint. 

Finishing. 

Oalvanograph. 

Oem-engraving. 

(Mass-engraving. 

Graver. 

Ground. 

Grounding-tool. 

Intaglio. 

1-ine-engraving. 

Lithography. 

Lithotint. 

Lozenge-graver. 

Medallic-cngineoriiig. 

M  ezzot  int-engineeri  i  ig. 

Nii'llo. 


Pll8M-|MltMt 

Photognphie-cipnill 
PhotQgnph-pbli  m^m- 

ing. 
Proof. 
K<?biting. 
Rp-entning. 
Relief-line  ni|pivq^ 
ReTeraing. 
Rocker. 
Rocking. 
Roulette. 
Round-point 
Rubber. 

Ruling-machine. 
Si'TOper. 
Seal-engraving. 
Small  chiae]. 
Stec*l-i>Iat«  engraTii^ 
Stipple. 
Stopping. 
Tint-tool. 
Transferring. 
Transferring-madiiM. 
Wood-ensranng. 
Xvlogra|>ny. 
Zfocography. 


Anaglyphtograph. 

.\nastatic  engniving. 

A'luatint. 

Autopyrograph. 

Hinking. 

Hite-in. 

Bridge. 

Burin. 

Burnisher. 

( 'an>eo. 

Olature. 

< 'halcngnijihy. 

<-halk-rngraving. 

<  'basing. 


Chemitype. 

Clamining-machine. 

Copj>erplate  engniving. 

(\>unter-])n>of. 

Clnidle. 

Cycloidal-engine. 

Dabl)er. 

DaguerreotyiM'  etching. 

Diamond-]H)int. 

Die. 

Dotting. 

Draw-])oint. 

Drive. 

Dry-|K)int. 


Bn-grav'ing-ma-cliiiie'.  1.  A  machine  in  frU 

an  intaglio  impression  is  fleliTervd  uiKm  a  |ilal»  m 
cylinder  for  bank -note  printing,  or  calico-niiitk^ 
by  the  rotation  under  contact  with  the  aaid  alfMl 
of  a  haniened  steel  roller  {miU)  bearing  the  da|p 
in  cameo. 

This  system  was  invented  by  Jacob  Perking  mk 
was  first  adopted  in  bank-note  engrartng.  (hi 
TiLVN'sFKiiniNG-MAriiiNF..)  The  ptioceaR  for  ofalrifr 
ing  in  the  design  in  cameo  on  thewiiV/,  hw  mtatiMJi 
contact  with  an  intaglio  </iV,  is  effected  in  a  tnirfbr 
pres.s.     See  also  Clamming-machike. 

A  ]uintograph  is  iLseil  in  etching  a  rcdoeed  eopvrf 
a  ]uitteni  on  to  the  coppr  cylinder  for  ca1ico-priata|^ 

Ecccn(ric-€H(frttving,  for  a  certain  clasa  ofpattcfw 
in  calico-printing,  is  pi>rforme«l  by  a  diamond  etch- 
ing-point on  the  vamtshefl  roller.  The  pomti  nv 
moved  by  elaborate  machinery,  and  the  effect  ii 
analogous  to  that  of  the  recentrie  and 
lathes. 

2.  An  apparatus  on  the  principle  of  the 
graph,  but  provi<le<i  with  a  cutting  derice  and 
chinerv  for  cau.sing  pre-ssun;  upon  the  mirface  to  hr 
engraved,  so  as  to  produ<*e  nnes  similar  to  thsv 
made  by  hand  with  the  gmver. 

Collas  (English  j^atcnt)  engraving-machine,  1891. 
Electro-magnetic  engraring-inachine  UM-d  in  (Stf^ 
many,  1854  ;  in  America,  1858. 

Ciuerrant  and  Field's  engraving-machine  was  Ml* 
ented  in  1867,  and  was  in  operation  in  New  \0k 
City  during  the  y<»r  1868.  To  engrave  by  metm 
of  this  machine  the  operator  sits  with  a  copr  of  thi 
drawing,  photograph,  or  whatever  deaign  u  to  W 
engraved,  dire<*tly  m  front  of  him.  A  small  poutiT 
rests  n|>on  the  (Ira wing,  and  the  whcJe  ufwathi 
consists  in  moving  the  pointer  over  the  aeverd  Kmi 
of  thi>  copy.  The  pointer  is  operated  by  two  nHll 
cranks,  one  of  whit-h  pnxluces  a  vertical  and  thr 
!  other  a  lateral  movement ;  the  limultancoos  oooa- 
tion  of  1)oth  cranks  producing  a  circular,  jnrl— •^i 
or  any  desire<l  irregular  motion  of  the  ponrta; 
which  is  thus  made  to  **  follow  copy."*  AD  Ar 
movements  of  the  pointer  are  imparted,  by  nirana  rf 
a  sim])le  arrangf>ment  of  levers,  to  n  gram,  wIM 
cuts  or  engraves  the  design  upon  tha  aoitea  of  t 
copper  plate  or  block. 


KKLABGING-HAUHEB, 


ENVELOPK-MACHINE. 


Jun  of  18SS,  an  appnratiw 


» luTiiig  thHir  TaiMM  in  thu  same'  vcrtiiatl  and 
r  ues  in  the  same  homontal  I'laiit:.  Tlie  graving 
•  tn  provided  with  iliurnuiiJ  iviiita,  and  si's 
t«oted  with  the  annature  of  an  el putro' magnet, 
f  v_*  *ith  ■  tracmg-point  in  i:oiiUu:t  with  the  piittrrn- 
I  r*te.    The  traaing'poiiit  nui  gniviT  are  oiustd  lo 

5'  ^'Pl'Mch  tha  cent'^H  of  titeir  lespeutive  plnteg 
■*  gndnal  Mnd  unifonn  motion,  farmiiij;  a  npiral 
,  ^tremely  close  involutions.  A  dralKn  in  drawn 
t  ^'thspittem- plate  in  a  non-uuiiiluutiiig  ink,  unci  as 
f-  *•  plates  revolve  togi^tlier  wheni-vci-  thu  tnuvr 
[  {'^■xsone  of  the  lined  of  the  ii.tttem  thi;  ciruiiit  ii 
' '  <!?''''"''  ""^  ^''^^  grav«r  takes  the  inutol  of  thr  plutu 
'i  ?•  be«n$!Taved  ;  when  tin-  tracai         '' 


All  instmnient  for  opening  tbc 
intestinal  canal  through  its  whole  extent.  It  con- 
sists of  a  jHir  Qfatissors,  one  Hade  of  which  is  made 
longer  than  the  other   and  rouudeJ  at  its  eitreniity. 


f  ^ia  iniuiediate  contai;t  with  the  metal  of 


tiie  pat- 


i.  Wo,  the  graver  ia  withdrawn  from  the  plate  to  bo 


3ver  alt  parts  of 
.feri-noo  to  tlie 
will  ha' 


the  tracer  hai  thus  pxm: 

ttg  ^»ttem-p1ate  from  thu  circ 
—'--  a  foe-simile  of  the  jiattoi 
wnved,  in  which,  howevi^r,  nil  the  lines  of  tlio 
wfliiial  will  ba  repre.Mnt>:d  by  aa;rl><H  ofdots.  The 
pattani  nuy  be  reduced  or  cnlHrgod  by  tlio  appliua- 
am  of  the  pintographic  priiii^iple;  unit  by  the  use 
p  of  ■  aeriea  of  graverd  arruiij^ed  on  a  pivoted  bar  nt 
vwktta  iliatauces  from  it^i  venter  of  motion,  eeveiul 
'■■  made  at  the  same  time  on  m-alea  pro- 
the  distance  of  the  gravers  from  this 

_     _  r.    The  golil'beatet's  luun- 

■MT,  by  which  lie  red.icJS  the  [laukage  of  q^imrlitfi 
:  ar  nlif-plate.  Fifty-six  nf  the  ga.lrliert  tumi  a 
i  VMtage  (caucher),  and  are  interleaved  with  vellum. 
Tb)  hammer  weighs  fourteen  or  tifteeii  pounds,  an<l 
Is  shaped  like  a  truncated  liexiigonal  pyramid,  ti 
'  Inolwi  high.  Its  bicc  is  very  slightly  convex,  and 
C  fawlmdiameter. 

Sltte-vagtt'-si^le.  Amodeof  CAi.ic<i-['itiNTiNa 
(which  see). 

B-Dor'tilo-tropa.  A  toy  on  the  princirilc  of  the 
IMaum/Urop;,  the  aCfo'joscope,  and  pheiicttiiitisMpe, 
which  depend  for  their  action  upon  the  ]>i'raiatetice 
of  visnal  impreisioiis,  lI]ion  difFenmt  parts  oC  a 
card  are  detai:hed  parts  of  a  given  tigure,  and  when 
the  card  is  rotab^rl  thp.se  become  assembled  and  give 
ft  combioed  impression  to  the  eye. 

Bn^ook'msiit  dtone  piiched  on  to  the  sea- 
facr  of  a  breakwater  or  dike,  or  a  thoro  subjeet  to 
eneronchmi'nt  by  the  waves  or  stn-nin. 

Bn-tab'la-tiiis.  1.  {AnhiUclun.)  That  por- 
tion of  a  elaisic.il  atnietnre  which  ri'sta  on  the  col- 
nrans ;  it  consists  of  an  arcltitravc,  frixx,  and  cor- 

Ad  attic  or  blocking-coarse  is  sometimes  added. 

Ttiose  members  of  a  portico  which  were  construct- 
ed upon  the  columns,  consisted  of  the  cpistyliiini, 
(ophonis,  and  corona. 

2.  (.IfoeAiiurv.)  A  strong  iron  frame  supporting 
the  padille- shaft.  It  usually  receives  aaditioiial 
■tilTnesa  from  being  confined  between  two  beams  of 
timber,  called  the  eii/iifiin/MrB  or  tn^ia.e-W.amt. 

Bn'ta-«lB.  The  swell  of  the  shaft  or  columns  of 
either  of  the  orderi  of  arcliitecturo. 

Ba'tsr-iiiE-ohU'sL  A  hpoon.chiscl  ;  uscil  by 
icnlptors. 

Batttr-log-flle.  A  narrow.  Hat  file,  with  con- 
aiderable  taper,  to  ennhle  it  to  enter  and  iiiien  a 
groove,  which  may  be  finished  by  a  ro(fcr-file,  for 


Initrml 

Bn  tro'pi-iim  For'oepB.     iorceiis  for  grasmnj 
and  ntuniuig  to  tlie  natural  position  the  eyelid,  ii 


which,   by  inversion,   the   eyelashes  have 

En'reJope.     1.  A  paper  cose  tocontaii 
letf 


•  folded 


{Fnrlification^  The  exteriorline  of  works  sur- 
rounding H  fort  or  fortified  position. 

The  besieged  are  said  to  be  enveloped  when  com- 
pletely surrounded  by  the  works  of  tlie  besiegers. 

Bn've-lope-iiM-<diine'.  The  manufacture  of 
envelopes  is  said  to  have  been  introdnend  by  an  Eng- 
lish stationer  named  IJrewer,  some  fiftv  yeai-s  ago. 
He  cut  thetn  from  the  slieet  with  the  aid  of  metallic 
fonnera,  and  folded  and  gummeil  them  by  hand 
with  tlie  brush,  in  the  manner  generally  practiced 
until  a  conipantively  reeeiit  period. 

An  envelo]>e-machine  was  invented  as  far  back  M 
1840,  but  De  la  Rue's,  \&ih,  ipjienrs  to  have  been 
the  first  which  acliieved  any  notoriety. 

Knveloiie-niacliines.  so  called,  generally  eomprite 
only  provisions  for  folding  and  j{umniing  the  enve- 
lojie  after  it  hjis  bi-eii  cut  to  the  proper  form. 

The  KngUsli  envelopivm^icliine.  invented  by  Hill 
and  Uc  la  Rue,  operatea  nyow  diitmond -shaped  piecei 
of  jiaper,  wliicli  are  successively  placed  on  the  plA- 
form.      A  plunger  descends  and  forces  the  eentnt 
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part  of  the  pri|H'r  into  an  oblong  quadrdngular  ciivity  ; 
the  four  cornt'i's  sbnul  crt'ct  and  arc  sucoossivuly 
ll.ittiMKsl  by  four  ting«*r.H.  WhcMi  the  folding  is  com- 
pltited,  two  india-rubbi*r  fingers  lightly  touch  the 
t;nvelo|>e  and  draw  it  asiilo  to  niako  room  for  anothtir. 
'VUnm".  fingers  an;  small  metallic  cylinders  with  tips 
of  india-rubber,  which  juihcre  suHi<-i»'ntly  to  the 
fKiper  to  retnu't  it  from  its  place  in  the  mafliine 
and  make  room  for  another.  The  gim\  is  spn'ad  over 
an  endles.s  apron  or  blanket,  and  an  artilicial  arm 
takes  a  su[»ply  and  applies  it  to  the  envelope  in  its 
proper  place,  just  l>efor.^  the  flap  is  folded  down. 
As  fast  as  the  envelopes  are  muh*  they  are  automati- 
eally  rang-d  on  an  inelined  plant;  and  slide  into  a 
lh)x.     The  m;ichine  (lsr>:J)  nM<le  sixty  a  minute. 

M.  Uemond's  envelo]Nvmachine  feeds  the  blanks 
)ty  means  of  a  pneumatic  apparatus  known  as  an 
aspirator,  consisting  of  a  hollow  tuln;  which  is  thrust 
forward  and  rests  on  the  upper  blank  ;  tlio  air  is 
exhausted  from  the  tube  by  an  air-pump,  and  the 
blank  becomes  attached  then^to  by  atmaspheric 
pressui-e.  The  tube  is  then  withdrawn,  removing 
the  blank,  which  is  dropped  at  the  n-ipiired  place, 
by  the  relaxation  of  tli"  at:n.)sj)h«Tic  tension. 
The  maebine  of  Kobineau  and  Houmi'stint,  exhib- 
ited at  the  Paris  KxiM).si- 
Flg.  187a.  tion  of  18«7,   also  lift  i 

the  blanks  singly  by  at- 
nio^plu^ric  pressure,  and 
foMs  them  and  gums 
thi'in  by  a  series  of  op- 
erations similar  to  thost^ 
of  Remoiid's  machine. 

In  another  machine, 
the  paper  is  finl  i?i  a  oon- 
tintious  strip  of  a  given 
wi«lthforacertain  size  en- 
velojH*  First  are  made 
tmnsverse  incisions, 
whii'h  answer  for  a  \toT- 
tiou  <if  the  division  be- 
tween the  ailjacent  en- 
veloi^'s  ;  the  rectangular 
cn'asi'  is  made  (htUimiin- 
ing  the  si/e  of  the  enve- 
lop ',  slits  made  from  the 
corners  of  the  latter  to 
tin;  edges  of  the  pajHir  ; 
the  included  flaps  are 
folded  over  an«l  j>aste 
n  appliiMl  ;  the  su}K'rnuous 
edi^e  strip  is  cut  olf,  and 
th*  angular  «li vision  is 
made  Ik'tween  the  adja- 
cent envelopes  ;  the  en- 
velope is  bent  on  the 
folding-line  and  pawwd 
iM'tween  rollers,  to  In- 
afterwanls  drietl  and 
have  its  tlap  gummed. 

in  Kcaling's  maehine,  the  paper  blanks  are  placi'd 
•in  a  re»:ipro<'ating  feed«*r-p!aie  0  and  earri«tl  furwanl 
un'h-r  the  plunger  .S*  by  small  hooks  or  projections. 
The  plunger  desci*nds,  doubles  the  blanks  by  their 
•iMita-t  with  the  creasing-rollers,  and  leav«»s  the 
blank  on  a  Hat  hinged  ImmI,  when;  thi»  llap-folders 
an;  actuated  to  fold  eon.se.'utiv»'ly.  The  auxiliar}' 
pn*sst'r  s  openites  u|)on  the  gummed  portion,  start- 
ing ilirectly  after  the  gum-flap  folib-r,  which  is  cut 
away  to  nllow  its  passage,  and  rises  a  little  in  advance 
of  it.  The  counting  a])panitus  is  a  ratchet  and  ]kiw1 
^mmgement. 

E-o'li-an.     1 .   A  fram-  with  4'atgut  strings  which 
.■re  vibmted  bv  the  wind.     Sw;  ^i^oLlAN. 
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Kratin!;*M  Enrelopr' Machine, 


1870. 


2.  An  eolinnr<UtaehmcvU  to  a  fiUno-foftr  it  i  i«iv 
plementary  arrungKnient  of  a  bfllows  and  spt  o(  i*«a» 
whitih  are  callo<l  iuto  action  at  the  diMjntion  o(  tk 
|H'rfonner. 

E-o'li-pile.  The  rotary  steam-enginr  of  Hm. 
See  ,l'>)Lii'iLK. 

E-paule'.  {Fortificalwn.)  Thr  bhouUrr  of  a 
bastion  ;  the  s:ilient  angle  fomitHl  by  tlicfarraiHlflinL 

E-paule'ment.  {Fvrfification.)  A  Mf«^ir»  of 
bn-astwork  formed  to  defend  the  flank  uf  a  |^ift « 
any  other  place. 

A  work  thrown  up  to  defend  troops  fnmi  an  wXlaV 
ing  force  ;  usually  ahoiilder-bigli,  hruce  tb*r  ua« 
e|Mulement. 

E-perg;ne'.  An  ornamental  stand  for  a  Uif^ 
di.sh  on  a  table. 

Ep'i-cy'clic  Train.  {Gearing.)  An  i'pi*7rl)r 
train  is  one  in  which  the  axt*s  of  the  wbtfls  iwUn 
around  a  common  center.  They  aru  iiM*d  f<tr  y^rvm 
purposes.  Several  are  shown  under  the  hfods  lJi|r«* 
TioNAL  Hox  ;  Sun  and  Plankt  Motion  ;  Paiului 
Motion  ;  Kri<Y<;Luii>AL  Wiikki.,  etr. 

Their  forms  are  numerous,  euriou.%  and  in^ninK 
(See  pigi?  120,  ]ht>wn*s  "Five  Ilundrvtl  and  Scth 
Mechanical  Movements.'*)  Quite  a  number  of  ap^- 
cations  of  the  device  have  l)een  made  to  harrrstnf- 
machines,  in  transmitting  the  motion  of  the  driTmf* 
wheel  axle  to  the  cutter-l>ar. 

abed  are  foima  of  eidcycHc  glaring.  | 

The  epicyclic  tnun  h  has  some  featurra  in  eoona 
\\'ith  Houldsworth's  iMiuattonal-boz  for  rrpilatiif 
the  relative  speeds  of  ttie  apindle  with  its  flyer,  ani 
the  1)obbin,  in  the  roving-frame. 

If  motion  be  im]Hirtod  at  the  same  appcilaiidia 
the-  same  dinn^tion  to  the  loose  wheels  V  C,  thr  cf- 
fectisto  revolve 
B  around  the 
shafts  without 
rotating  B  on 
its  axis  F  O ; 
they  all  move 
together  ns  if 
pinnifd  fast  in 
a  cluster. 

If  motion  be 
ini]Mrted  to  the 
loose  wheels  D 
C  at  the  same 
8po<;d  in  opi»o- 
site  directions, 
the  elfect  is  to 
rotate  the  wheel 
B  on  its  axis 
without  revolv- 
ing it  on  the  common  axis  A. 

Une(|ual  rates  of  motion  of  th(*  wheels  D  C,  riftfr 
in  the  luimc  or  opjNK»itu  directions,  will  caue  Htf 
wheel  B  to  rotate  on  its  axis,  and  with  its  axis/ <r 
to  revolve  around  the  common  center  A. 

In  Kntwi.stle's  ]Hitent  gt*ar,  three  berel  gmnif 
even  size  are  tlius  associated,  and  the  dencc  i*  wri 
for  steering-apparatus,  multiplying  speed  for  scnv* 
pn)]M'llers,  etc. 

Driving  from  the  other  end  of  the  tnio  gita 
|Mnver  with  decrease  of  Rp(»efl. 

Many  ingenious  applications  of  the  deriee  MiM 
Ix;  eitetl  anil  shown  would  sfioce  |)ennit. 

Ep'i-cy-cloid'al  ^TheeL  An  rpicveloid  b  • 
curve  generated  by  a  |H>int  in  the  circamfennee  of 
a  movable  circle,  which  rolls  on  tlic  inside  or  oatB^ 
of  the  cin;uniferenee  of  a  fixed  circle.  See  ScR  AO 
Pi.ANKT  Motion,  the  invention  of  Watt. 

An  epicycloidal  wheel  is  a  contnTance  for  mctt- 
ing  parallel  motion,  in  converting  rcciprocitiqg  ■^ 


^pUffctie  IVomt. 


EPROUVETTE. 

tion  into  circular,  <lepcn<ling  on  the  prindpli-  that  I  so  ab 
■n  inner  BpiRycloidal  curve  broomts  a  straiglit  line  1  — "-•■ 
when  the  dumetiT  of  the  fixed  circle  in  just  double  - 


EQUATIONAL  BOX. 


that  of  Che  rolling 
It  consists  of  a  fixed 
ring,   with  ti'^th    on 
tlie  inside,  into  which 

liolr  its  diuinetiT ;  to 


ingm 
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eedle  for  piercing  a 


.  A,  while  the  cen- 
ter of  the  wheel  lie- 
aotibci  n  cireln  and 
may  receive  Ihu  pin 
of  a  eriiuk  whose  shaft 
tth  the 
ring. 
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priming. 

S'pron-vette'.  1.  An  apparatus  for  proving 
the  strength  of  gunpowder. 

One  simple  mud<:  is  to  fire  weislied  eharges  and 
Mcertain  the  mtigri  af  the  balU.  A  sniull  quantity 
of  powder,  a  lieavy  ball,  and  a  short  mortar  reduce 
tl^  range  within  convenient  limits. 

Another  is  to  tire  a  small  iiuantity  beneath  n  shot 
■ttitched  at  the  foal  of  a  vertical  rod.  The  latter 
■Kends,  and,  on  reaching  iu  gr.'atest  elevation,  ia 
prevented  from  ileaccndins  by  a  pawl  which  etigages 
ft  nek  on  the  rod.  The  hight  to  whicli  the  ahot 
ueriids  determines  the  strength  of  tlie  jKiivder. 

The  qirouvette  of  Esgnier  is  an  adaptation  of  the 
Sector  dynamometer.  A  sniall  brass  cannon  is  at- 
tached to  one  arc  and  chargcil  with  a  given  ijniintity 
of  powder.  A  projection  fram  the  other  are  conies 
in  front  of  the  niuxxle,  and  the  pirls  are  st'iNtrated 
when  the  explosion  takes  place. 

A  ciinor  over  the  graduations  indicates  the  point 
reached  by  the  force  of  the  explosion.  See  Ballis- 
tic Pendulum. 

and  portable  eprouvetti 


■,  the  lattfi 

is  driven  forward  to  a  diatanco  proportioned  to  thi 
HtreBgth  of  the  powder,  and  is  retained  at  its  ex- 
treme range  of  propulsion  liy  a  ratchet-wheel  and 
apring-click. 

Pouillet's  chronoscoiw  oiid  Navejt's  elcclro-lrallis- 
tic  appamtus,  by  mi-nsuriug  fhe  velocity  attaineil  by 
balU  with  charges  of  certain  powders,  form  good 
tprouvetla.  See Ch[u>m>sc<ipk;  Elfxtuh-hallista. 

2.  (ifelalliirijii.]  A  Hux  8|)oon.  A  H]ioon  foi' 
■ampling  an  asii;y. 

ITproR-vstte'-gitn.  The  gnn-/*proiivette  deter- 
mines the  strength  of  the  jiowdi'i  by  the  amount  of 
recoil  produced.  A  small  pieci^  of  Driinanee  is  fas- 
tened to  a  frame  which  is  suspeitded  as  a  pendutum 


'ibrate  in  an  arc  wlien  the  piet-e  is  fired.  A 
pointed  iron  rod  projects  downwani  from  the  gun, 
and  travels  in  a  groove  of  soft  wax  as  the  gun  re- 
coils, thus  making  a  mark  which  ia  measured  to 
determine  tlie  length  of  the  arc.  A  enduated  arc 
with  an  index-fingi'r  is  used  in  the  Bntish  service. 
The  gun  ia  of  brass,  IJ  inch  bore,  27.6  inches  long, 
weighs  fiOJ  pounds ;  suspended  from  a  frame  and 
charged  with  two  ounces  of  powder  without  ahot  o'r 
wadding. 

ITie  eprouvcttc- mortar  of  the  Biilisli  service  is  S 
inches  in  diameter,  ^d  is  charged  with  2  ounces  of 
the  powder,  and  an  iron  ball  of  63}  pounds  weight ; 
nvewge  range  of  285  feet.  The  guveninient  powder, 
somewhat  dettriorated  and  reserved  for  blasting, 
gives  a  rouge  of  240  feet. 

The  French  ^prouvette-mortar  has  a  caliber  of  7 
inches ;  charge,  3  ounces  ;  projectile,  a  copper  glohe 
of  60  pounds  ;  required  range,  300  yards. 

The  ^prouvcttc-mortnr  of  the  United  States  ser-' 
vice  is  a  21-pouiider,  having  a  chamber  to  contain 
one  ounce  of  powder,  and  no  windage  to  the  ball. 
The  required  range  for  new  powder,  250  feet. 

B'qual-iog-me.  A  flat  tile  which  hs.i  a  constuil 
thicknes.i.  hut  may  taper  a  little  as  to  width. 

B'qual-lz-er.  An  ertner  or  whiffletree  t»  whobo 
ends  the  sJBiwjic-fTcta  \>T  siitgU-trttt  at  ike  individual 
horses  are  attaclied.  A  three-hotse  equalizer  divides 
the  load  to  thi'ce  draft  .animals.     See  Tiikble-tree. 

E'qual-is-ing-^Bir.  A  pair  of  sawaou  amaodrel 
Fig.i8»a. 


at  a  gaged  distance  apart,  and  used  for  squaring  otT 
the  ends  of  boards  and  bringing  them  to  dimensiona. 

E-qua'tlon-al  Boz.  Invented  hy  Houldsworth. 
A  dill'erential  gearing  tised  in  the  hobbta  and  fly 
machine  for  the  adjustment  of  dilferent  degrees  of 
twist,  for  diffeieiit  vama.  The  liohbin  and  flyerani 
driven  independently,  and  the  artanginnent  altbrds 
a  mi'ans  of  changing  ilie  relative  speeds. 

Two  short  cylindcra  b  p  inclosv  bevel  wheels  29 
31.  Bi'twcen  iho  edges  of  these  boxes  is  a  spur- 
wheel  28,  driving  a 
third  l>cvel. wheel  30, 


a.s  the  wheels  20  31, 
with  which  it  en- 
gages. The  wheel  29 
is  keyed  to  its  shaft ; 
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..r  it.  Now,  if  whiH-l  3S  Ir-  lifld  Ktilt  aii'l  wlictil  29 
)n-  turiKsl,  thr  niiiMIe  whtvl  30  will  ui^t  uiervly  u  ] 
!t  I'arruT  brtwi-rn  29  uad  31,  wbi<-h  will  tuni  witli ' 
rhe  Kiini'  i'lmil,  but  ill  ■•ii|KiiiiIi-  ilirr>:Iiuiiii.  If  2S  Iv 
turunl  U  Uiu  MUiif  it|Hiil  u  2U  HiiJ  in  thr  niuie  di- 
ivctiou,  llu'  miUilli-  wlui'l  3n  will  uut  n-vutvu  on  iU  | 
.ixix,  liut  ai-t:t  ((1 1  pill  iK'twii-ii  •£>  aii'l  31,  I'atuiiiK 
lli.-u  to  (uni  with  tlu-  miK-  k[i<-.vI  uiul  in  tlu! 


.■I'lioii.    Thi'K 


V  til.'  r.rf(T«»'  tvi«i.    The  )iii<l- 


.It.-  civ  U  whi'ii  -.iS  turns  with  linlf  tin-  ii|hi»l  at  21), 
hi  wlil'h  i^i-i-  :ll  ilovi  ni>t  li'Viilv.:  al  nil.  All  jumm- 
l'1i>  vuriitiifU;*  Iwtwivn  tliu  r-lutivc  HjiL-L-ds  .>f  2a  ami 
•11  I'.ui  tliiT.-fun'  bf  uttuhii-J  bf  I'liuW'H  of  wloi'Uy 
ill  2.1.  ThiM  ii  lut.'ouiutishLiI  bv  |>iitthig  a  \sa'^  <ir 
hiimIIpt  junioii  on  shin  A',  wlijrli  Ui}  u  n-i^ular  ntu 
of  motion  r-UiEivi'h-  tu  »)iiift  if. 

Whivl  »:!  idjuiiu-J  lu  31,  ukI  ilriv<-s  th.^  A»Um<. 
wluMP  H|k>pil  IK  ib)juitril  til  uiiy  n'i[iiiruil  ntiotatluC 
i>r  ihi'  siiiii<lli-:t  »uil  Hv.'tM,  'whiti-v.T  miy  be  tlic 
-I I  ..fill.-  Iati.r.    S.-'.  li.uuis  ASii-PLT  Fii.\iiit. 

B-qua'Uoa-wktoh.  A  w.it<'h  inub-  to  tixhibit 
thu  ilijrri-ii.'L-i  li.-tw.'i'ii  iiiMti  si'.:iT  onl  aiijiarRiit 
Milxr   liiiii-.     Dri^iiially  Tiuib-  in  KiiKhuid,  but  ini- 

B'qtuuto'ri-aL    A  ti-l.-Ki^ni..-  turianhil  to  follow 
till-  n|>[Mr.-iit  motion  of  the  ti  'avi'iily  liodira  as  tlii'y 
iiiovu  ill  till'  sky.     It  rrvulvea  about  itii  axii  so  iii- 
I'liii  'd  th:it  its  uKition  around  it  miy  Iw  lorallul  tu 
tlie  i!ipMt,>r.     I{.'ii<.'.-  th.'  iMtiu-.     »<!•.■  Tklkscufe. 

ffquB-to'il-Bl  Seo'tor.      .Vii    itistniment    of 
lar^-  r.idius  f>,r  fi.i.iiii','  thi'  diif.T.'ii<  r  ill  tlic  riglit 
:..--:i.iu.i  »iid  d."liii!>tioii  oflwoliMV.'iily  bo,li.!s. 

B'qua-to'il-al  Tal'a-Boopa.  Tli.'  ciiuiLtoriul  ti-l- 
iw»;v  ii  '•CI  ni-iutitiil  at  1  >  h;ivi-  n  luntiou  in  two 
|duui-sat  ri^c'it  >ti![li»  t.i  .'.t'li  o:!utr:  onu  [lunillel  to 
till-  ax'n  uT  lh:-<':inh,  niid  th'  otlur  t.>  tliu  «quator. 
Kauh  axis  liu  a  t;r.i<hi.it:'d  I'in-U',  oiik  fur  nleosuriii^ 
ilii'linatiiiu   oii.l   the  otlu-r  ri;;lit   un'r-nxion.     Tbn 
K^ht  axii-iud(iii  aiul  ib'i'liu'itliiii  iif  nil  Hstronoininil 
iibjpirt  liMiig  kniiwii.  tbi>  t<'k-dn>]ip  in»y  Iw  point."! 
(n  tlif  Hjiot.     C1n.-k-work  ih  whiii-I  inii'ii  attauhiil  to 
the  hiKlrani'iil  to  givi-  tlu-  nintluii  in  ri;;ht  lucvnnoii, 
.ind  th.-n-liv  kn-ji  tWolyiH-t  iimilaiitiv  in  the  rii-hl 
iif  ih"  iiutTuiih-nt. 

The  UrjfB  ti'Uwoiiea  of  tli.-  iiriiiriiwl  nhsprvatoririi 
are  lununtnl   r<[ilitloTiaIlv.     Sn>   Tki.encoI'B.     Sw 
;ila.i  Vi-'.  t<il.  I'.  17.1. 

........     n,_Yaiva.     (.'i/.'^m-tiujiiu!.)     a.  A 

vu]v>'  liiLviii;;  a  |i[v«>ure  ntsiriy 
r<|iiiil  on  IkiUi  sides,  so  as  to 
nuki-  it  iiiont  i-aaily  workiHl  by 
nriirlv  iirulraliTin);  its  pn-ssure 
on  tl'i.<»i.-at. 

Till'  Talw  I)  bus  jMickin;;  nn 
till-  li.ii'k  o|i[ioHitv  to  the  two 
liorts  »n  uri  lo  I'KiiludP  till-  Kti-iim 
fruin  ix'liind  it,  mid  thua  irinuvo 
tlw  ]in"iiiiiT  tlii-n-of. 

Jl,  ii-iitr.il  [KJi't  h'ltilingtocon- 


/',  i-i|iiiiibKiiin-ralre. 

/',  iKi<'kiii!(  riiifc  nti  the  bacrk 
of  Ihr  v.l!v.^ 

b.  Thi-  vhIvi-  in  the  sh-am- 
laK-agp  of  u  (.'omtsli  riiifini-  for 
0[K-ninK  tli.>  iiiinitimiiiMlion  Iv- 


.1  iKillimi  of  th.' 
to  n-nd.T  till-  iir.-Mui'.- 1 
II  1-ith  sidps  M  till-  i.i»toi>. 
S-rM'ing-knifv.    A  kiiif.'  with  .i  I'onlati-  lilndi-. 
iqo-iii'.l    on    I'ui-b  iilj^',  ntid  ii.l:i]>liil   for  ccssitii; , 
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iiiurkfl  froni  paiwr  by  an  ■bradiiiB  or  cattim  ii:m, 
wn/Militig  to  till!  au^  at  whidi  it  U  bcM.  Tk 
ends  ari:  jiruviiled  with  buriiiihvis,  nibbcn,  yrwi- 
aharptiiera,  or  iithvr  appcuilagra  uwful  abual  l!v 

B-reof  ing  By«-pl»o«.  (C/i^in.i  A  mlaid- 
tioli  if  four  li-iiws  unwl  fur  l.-m-^trial  tt'lr>>'..|n, 
und  )H)  iirnilignl  na  to  I'Xliiliit  tlir  olijn'tk  ti-a.J 
in  an  i-ruirt  iwsition.  This  is  n.>I  drcnii-l  ri'.nun 
in  ■sCrunotiiii'Hl  tcl('BLinH<s,  n«  th.-  a.ldiliuiul  Itu 
ni|uinil  i-iiuMii  thi'  n-Ili-vtion  and  olMurj.tiun  U  t 
viTtain  iHirlitfii  of  lijjht. 

B-rect'lng-gluB.  A  tulw  with  two  Irnin. 
Elijiiutl  into  th.-  iiiiuT  .-nd  nf  llu-  dn>-iul<-  of  ■ 
iiauroscuTii-,  ami  Krvinc  lo  cm:t  tin-  iiivt-nd  tnu^. 

«<■.-  KliKlT.i|i. 

E-raot'tns-piiMa.  A  cnutrivniM-i-  ./  Sa.lir:'> 
fur  tniL-linc  tin-  iliri-rtrd  tinsKi-  produnil  )>y  i  na- 
jKiund  iiiii-nHii'0{ii-,  by  mrans  »F  a  Binglr  tri'latipiltr 
(•ristn  (ilai-i'.l  ov.-r  thi-  «yi^.|ii«i;. 

B-rMfor.  Au  arranKriiimt  to  antannniir  ik 
invcn-iuii  of  the  iUM(^  loniu'd  by  tlu-  iil>Jr\t-){Ui*i 
by  nijaiii  invi'rtiiiK  the  image  to  inakc  it  Lorn-tiott 
in  jiosilion  uilh  the  obji'vt. 

Finit  npiilinl  lo  t'omjKiund  niicr(Hi-o|vi  bt  IJ«tfT. 
It  is  a  tuk-  about  tlinv  iiu'hr*  Iuu|:,  liaving  i 
intniwus  at  one  i-iiU  and  a  planu-i-onvri  Irnt  at  ibc 
other,  —  tin;  eiinvvx  mJcs  ni'wanl  in  lUi'h  cim,  — 
nnd  n  diii|ilirjfin>  ationt  half-wav  brtwrra  Ibm. 
The  tm-lor  ii  m-rvwed  into  thr  luaer  rud  ii(  ihr 
diiiw-tnl>e. 

'  B'rl-om'e-ter.  An  initrunicnt  fur  nir»uKtigt)H 
dianii-trr  of  MiniU  fllicn,  hu.'h  ax  wuol,  cuttiu, .« 
aM'i-rtiiininf{  the  iliamrler  «l 
litifts  wliii-h  lltry  ]>nKliU'<-. 

"The  rriimrtcT  is  foiiiitil  of  a  piiTC  of  r«d«t 
Jilnte  of  lira»i,  liuving  nn  a)KTture  of  about  our  GIti- 
I'tli  uf  *n  ini'h  in  iliimetir  in  thr  i-mtiT  of  a  .irlc 
of  one  half  Jm-h  in  diameter,  and  |n'rfonitnI  aiit 
Kluall  bubii.  Hie  filler  or  jMirtii-le  tn  be  mraiorrd  ii 
jlxeil  in  a  hli.lrr,  aii.l  the  eriolnetir  briii|[  l.laml  br- 
fuiv  a  hlroii|(  Ii|(lil,  ami  the  eye  auiit*-il  by  *  kai 
ajiiilii-d  bvliiiul  thr  small  hole,  the  riniEs  <rf  ojon 
will  be  M-en.  The  sliili-T  must  then  W  diawa  art 
■ir  jNialied  in  till  the  Uuiil  of  thr  Kriit  ml  and  (rm 
riiiK  ithi'  one  wlected  by  Dr.  Vouiiit)  rotnciiln  aitt 
the  cinlr;  of  pi-rromtioiiii,  and  the  inilex  vill  llin 
rIiow  on  the  n-ule  the  size  of  the  partiule  er  iher.' 
-  -  ItllKWhTKIt'B  Vplia. 

Es-cipa'.  yrdigra^yA  ].raka{:e  of  ewmt 
frotii  til.:  line-Kire  to  nound,  camied  luniUj  If 
ili'f.'i^live  insulatitm  ana  coutaet  with  |iMtial  em- 

Hm-cmpt'm.vOL  A  ilrnre  interrming  brtnn 
tlu-  {firct  iin.1  thi.  limt-wanrtr  in  a  ebxk  or  md, 

iHoi-lironous  niovrnunt  It  is  a.'tnl  on  hy  each.  Thr 
;iii"Tr  inilHirt*  throui;li  thr  i-Fra).rmnit  ao  iB|alK 
lo  the  prarialiim  ur  Mimrrvhttl  sulErieut  to  nm- 
■'oiiie  tlie  fiii'lion  of  the  latter  ami  the  reaiatanct  «f 
the  ntmoKiihrre,  and  tlius  kn']ji  up  the  TihiatiaM 
The  timc-mttatiTfr  (^irnt'ufun  or  in/naiv-vAarfl  aeb 
thniUKh  the  rwaiHtiiFnt  lo  causv  the  molWB  it  lla 
triiti  to  !■-  intermittent. 

Whit.-  thri'e  is  Mime  i-ariatinD  in  the  tiaiaa  if 
rWVa and  uatcliM,  nnd  iu  other  I'artknlua,  Umtmi 
g.'ni-iiil1y    niLiiieil   ocL-onlki);  to   llie   fbnn  af  ikm 


inprmeot.  Diiplri-i-acaptswnL 
ea|irincnt.  Elretriu-elock  eaoapnaaA 


Dead -beat  vsuapeinent. 
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Kecoil-escapement.  Vertical  escapement. 

ftiNDontoire-escapement.     (Which  see.) 
Yeige-eseapemeii  t. 

Goodrich,  in  1799,  substituted  a  crank  for  an  es- 
Cftpement  in  clocks,  and  received  a  bounty  of  £  65 
from  the  London  Society  of  Arts.  Its  advantage 
was  silence. 

A  uamber  of  curious  and  ingenious  escai)ements 
may  be  found  in  works  on  horology,  in  Denison's 
▼olume  in  Weale's  series  ;  Brown's  '*  Five  Hundred 
and  Seven  Mechanical  Movements";  and  Piaget's 
"The  Watch  ;  its  History  and  Manufacture." 

Bfi-cape'-valve.  (Steam-oifjinc.)  a.  A  loaded 
valve  fitted  to  the  end  of  the  cylinder  for  the  escape 
of  the  condensed  steam,  or  of  water  carried  mechan- 
ically from  the  boilers  with  the  steam.  A  priming 
valve. 

6.  Escape- valves  ate  also  fitted  to  the  feed-pipes 
as  a  means  of  exit  for  the  surplus  water  not  used  by 
the  boilers. 

c  A  valve  which  affords  escape  to  steam  in  a 
given  contingency  ;  upon  excessive  pressure  by  a 
aafety-valve  ;  to  announce  low-water,  etc. 

'-wheeL  These  are  various  in  form  ; 
the  whecd  is  acted  uj)on  by 
the  spring  or  weight  of  the 
clock  or  watch,  and  is 
allowed  an  intermittent  ro- 
tation, one  tooth  at  a  time, 
and  the  pendulum  or  balance- 
wheel  which  thus  regulates 
the  movement  becomes  the 
time-measurer.  The  ])allets 
on  the  oscillating  pendulum 
arbor  allow  the  teeth  to 
escape,  one  at  a  time.     See 
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(Fortijicdtion.)  A  wall  on  the  inside 
of  the  ditch  at  the  foot  of  the  rampart.  On  the 
other  side  of  the  ditch  is  the  counterscarp. 

Sa'cii-toire'.  A  writing-desk  ;  generally  fixed, 
and  having  a  falling  leaf. 

BB-oatch'eon ;  Scutoh'eon.  An  ornamental 
plate  for  a  name,  as  in  a  coffin-plate,  the  name-plaf-c 
on  the  aide  of  a  pocket-knife,  etc.  ;  or  a  perforated 

Slate  to  finish  an  opening,  as  the  key-hole  plate  of  a 
oor,  drawer,  or  desk. 

ZS-soph'a-gns-for'ceps.  One  for  removing  for- 
eign matters  from  the  gullet. 

An  esophagus-forceps,  with  bent  shank,  was  found 
in  1819,  in  a  house  in  Pompeii,  by  Dr.  Savenko,  of 
St.  Petersburg.  It  is  pictured  in  Smith's  **  Dic- 
tionary of  Antiquities,"  p.  274. 

Bs-pal'ier.  {Agriculture.)  A  trellis  for  train- 
ing vines  or  other  plants. 

Bs'pla-nade'.  (Fortifiaition.)  Jin  extended 
glacis.  The  sloping  of  the  parapet  of  the  covered 
way  toward  the  open  country. 

A  clear  "space  between  the  citadel  and  the  adjacent 
houses  of  a  fortified  town. 

Bs'ta-oade^  {Fortification.)  A  line  of  pile 
stakes  in  water  or  swampy  ground  to  check  the 
approach  of  an  enemy. 

SB-thesi-om'e-ter.  [Surgical.)  An  instru- 
ment to  ascertain  the  tactile  sensibility  of  the  hu- 
man body.  It  has  two  points,  adjustable  as  to 
distance,  and  the  object  is  to  ascerUiin  the  nearest 
proximity  at  which  the  points  give  ilistinct  sensa- 
tions. The  re.sult  is  indicative  of  a  normal  or  ab- 
normal condition  of  the  surface.  In  front  of  the 
ear  the  points  may  be  three  quarters  of  an  inch 
apart,  and  give  but  a  single  sensation  ;  but  if  you 
draw  them  lightly  across  the  face  to  the  other  ear, 


Terge-Escaptmfnt. 


at  a  certain  point  the  single  sensation  will  change 
into  a  double  sensation  ;  as  they  approach  the 
mouth,  they  will  seem  to  separate  more  widely,  and 
on  the  other  side  of  the  face  they  will  seem  to  draw 
together  again,  until  the  double  impression  is  lost  in 
a  single  one.  (See  Nerve-nekdle.)  An  anatomi.st 
(Rufus,  of  Kphesus)  di.s.sected  api'S  and  distinguished 
between  nerves  of  sensiition  and  of  motion. 

IiB-trade'.  A  slightly  raised  platform,  occupy- 
ing a  part  of  a  room.     It  may  fonn  a  dais. 

Iif  a-gere'.  A  set  of  shelvi^  in  the,  form  of  an 
ornamental  standing- piece  of  furniture.  Used  for 
the  display  of  articles  of  bijouterie  and  vertu. 

Btch'ing.  1.  {On  metal.)  Engi-aving  executed 
by  a  pointed  t*ol  and  acid  upon  a  metallic  or  gla.ss 
surface  previously  covered  with  varnish. 

The  ordinary  procedure  is  as  follows  :  Cover  a 
polished  metallic  plate  with  a  compo-sition  techni- 
(*.ally  called  ground^  and  consisting  of  asphaltum,  4 

5)arts;  Burgundy  pitch,  2  parts;  white  wax,  1  part, 
^'or  use,  this  is  melted  and  compounded,  and  tied  up 
in  a  silk  rag.  The  plate  is  heated,  rubbed  with  the 
ground,  which  is  then  spread  evenly,  smoked,  and 
allowed  to  cool. 

The  design  is  traced  by  a  pointed  tool,  called  an 
etching-^wint,  which  lays  bare  the  metal  wherever 
it  goes.  This  finished,  a  wall  of  wax  is  raised 
around  the  design  to  hohl  the  dilute  acid  which  is 
poured  on.  For  a  copper-plate,  this  consists  of  ni- 
trous acid,  1  part  ;  water,  5  parts.  For  steel,  pyrc- 
ligneous  acid,  1  part ;  nitric  acid,  1  part ;  water,  6 
parts.  This  is  poured  on  the  ^jlate,  which  it  cor- 
rodes on  the  lines  made  through  the  ** ground." 
This  is  called  *'biting-in."  The  etching  is  swept 
with  a  feather  to  remove  the  bubbles  from  the  sur- 
face, or,  in  case  of  a  steel-plate,  agitation  may  an- 
swer the  purpose.  When  a  sufficient  depth  is  at- 
tained for  the  lighter  tints  of  the  ^ttdiing,  the  acid 
is  removed,  the  surface  washed  and  allowed  to  drain 
dry.  The  parts  having  sufficient  depth  are  now 
"stopped  out"  by  a  varnish  of  Brunswick -black 
laid  on  with  a  camel's-hair  brush.  When  the  var- 
nish is  dry,  another  "biting-in"  will  deei)en  the 
lines  of  the  parts  not  ''stopped  out,"  and  when 
these  parts  are  deep  enough  for  the  second  tint,  the 
varnish  is  removed,  the  plate  dried,  etc.  This  is 
rej)eated  as  many  times  as  may  be  necessary. 

The  wall  of  wax  is  then  removed,  the  surface  of 
the  plate  cleaned  with  tui-pentine,  and  the  plate  is 
s(*nt  to  the  printer  for  a  proof  of  the  etching,  which 
is  complete.  It  may  be  finished  by  a  graver  to  give 
it  more  effectiveness,  but  it  then  partakes  of  the 
character  of  a  line  engraving. 

Etching  is  all  accomplished  by  the  point  and  acid. 

The  art  is  believed  to  have  originated  in  Germany, 
judging  .by  its  name  etjicn ;  but  the  earliest  known 
practitioners  were  Albert  Diirer,  a  German,  and 
Agostino  Veneziano  and  Parmegiano,  Italians.  These 
were  contemix>raries. 

Etching  on  soft  ground  is  in  imitation  of  chalk  or 
iiencil  drawing,  but  has  been  alianvloned  since 
lithography  has  attained  excellence.  The  soft 
ground  is  made  by  adding  one  part  of  hog's  lard  to 
three  ]>arts  etching  ground  (see  Ground),  which 
is  laid  on  the  plate  with  the  dablxtr  in  the  usual 
way,  A  piece  of  smooth  writing-paper,  having  the 
design  in  outline,  is  dami)ed  and  stretched  over  the 
plate.  A  pencil  is  then  used  to  follow  the  lines  of 
the  design,  obstTving  that  the  softer  the  ground  the 
softer  the  pencil  should  be.  The  temperature  of 
the  season  or  the  room  will  aflfect  the  character  of 
the  ground.  When  the  paper  is  removed,  it  with- 
diaws  the  adhering  lines  of  ground,  and  the  plate 
is  bilten-in  in  the  usual  way. 
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Scvurul  pcculiur  processes  hav«;  Wen  introduced  in 
et<*hiiii(,  but  aiv  niilier  curious  than  umtful. 

Klt'ctro-ctdiiiuj,  so  cnllt.'d,  is  a  proci'ss  oi  bUiivg-in^ 
nithm*  thin  iti'himj^  and  oonsi.sts  in  exjtosinj^  the 
fti^licil  plate  in  the  eh'ctio-liath,  us  tlie  c(>[ipiT  of 
th '  h:itliM  y,  so  as  to  In;  i;orro«led  by  the  voltaic 
action.     See  FiLKcriin-KTCiiiNi;. 

DijaiU'irofiffte'fU'hin'j  is  a  proeeija  wherein  the 
d-irk  lines  of  the  ini);^e  in  the  e^inera  ai-e  made  to 
ex|)iM<!  tin;  i)l«ite  to  thi^  action  of  a(;iil. 

One  mole  of  etching,  the  revei-se  of  the  usual 
pl:ui,  is  to  rc;ii  »ve  with  jMjint  and  scra[H*r  the  lights, 
and  tli>*n  bit '-in  so  as  to  expost;  tin;  design  in  rt'lief. 

2.  {fJ'an.)  Fluoric  arid  was  disco  veretl  by  iSchwle 
in  1771.  One  hundred  years  priA'ions  to  this, 
8.;hwaiih:iril  had  a  secret  jiroc  fss  for  etching  glass, 
hut  his  secret  died  with  him.  See  Etching  un 
<}l.vss. 

3.  {LUhojraphuuj.)  a.  The  preiur.ition  of  a  litho- 
gniphic  stone  with  a  weak  mineral  acid  after  the 
drawing  or  transfer  has  b'ien  p.it  upon  its  surfa<;e  ; 
the.  objei'l  being  to  tix  airl  r.-n  l?*r  such  drawing  ca- 
pable of  receiving  the  ink  ust'l  in  printing.  The 
(•rayon  or  ink  of  the  artist  is  ••sscntially  b.ised  upon 
an  alkaline  so  ip  combined  witli  wax,  resins,  and  pig* 
ment,  th  •  latter  being  added  merely  for  the  purpose 
of  enabling  the  artist  to  see  the  progres.^  of  the 
work  ;  drawings  made  with  t'.niyons  and  the  ink 
used  in  p.Mi-work  are  soluble,  an<l  h:Mie,.>  not  fit  to 
resist  til'  dini|)ing  nroocss  on  the.  stone;  nor  is  the 
stone  und.'r  them  ht  to  receive  the  printing-ink. 
The  a'rli:)n  of  a  very  weak  acid  applied  to  the  stono 
by  a  larg.'  si>ft  brush,  a  sponge,  or  by  flooding  it, 
is  to  d'.')inp:>^e  the  alkaline  so.ips  f»nning  nitrates 
or  chlori  l:*s  of  the  alkaline  metals,  ae<>.)rding  to  the 
acid  us.ul,  and  si'tting  free  the  steiric  and  oleic 
aci'ls  sim  dlaneoiisly.  These  fatty  aei  Is  isolated  in 
intimate  "m\\\  'tVith  the  carbonate  r)f  lime,  of  which 
the  stone  is  m.iinly  compos:*  1,  ap;)e  ir  to  enter  into 
eh  >mi  ;al  combination  with  the  sarne,  driving  out 
the  eirb^ni^  acid.  The  insoluble  lime-soap  thus 
formi  1  h IS  an  exceedingly  stron-^  a!liuity  for  greasy 
matters  of  all  kinds,  and  nviilily  ae.'innul.ites  ui>on 
itssirfa;e  the  "varnish"  ^l>'.irn-.*d  linse.».l-oil)  con- 
.stituting  the  vehicle  carrying  th'»  carbonaceous 
matter  whi-.'.h  gives  the  printin-^^-ink  its  color. 

Another  function  of  the  weak  ajid  is  p»?rfonned 
up>Ji  the  clean  psirt  of  tlie  stone,  whereby  it  renders 
the  pirtie.les  of  calcareous  mLtt:;r  peculiarly  sus- 
eeptilde  to  ri.'i'iving  and  holding,  despite  the  long- 
continue  I  tl  imping  operations  up):i  the  .stone,  tlie 
covering  of  g.im-arabic  furnishe  I  by  the  openition 
of  (ir.MMiN'ii  (which  see).  The  guin  is  often  applied 
with  the  ai'idiilous  solution.  Salpliiuie  aud  cannot 
b.*  US"  I  in  otehing,  in  con^e'iu  'nje  of  the  jiroduction 
of  insoluble  su1])hate  of  li  ne. 

h.  VXS\\\\\f  bv  a  needle  or  di.iinond  on  stone  is 
doni?  in  two  ways  :  — 

1.  Thesurfa-'of  th-  stone  is  tn*ateil  with  gum 
and  ae/id  (an  ink-resisting  i'om|iountl),  and  dried  ; 
th'  work  is  tlien  sjrateli.rd  in  by  the  etehing-|K)int. 
Oil  is  rubb.'d  over  th?  surfa.-.'  which  is  n*sisted  bv 
the  gum,  but  p'Miet rates  wh"re  the  stone  has  U'en 
lai  I  bini  by  the  nee. lie.  Tlie  stone  is  then  wnshed 
off,  rolled  up  and  printed.  This  is  usually  calletl 
«'iigraving. 

2.  Th.*  surfof^e  of  the  stone  is  eovered  with  an 
itsphaltum  ground  ;  the  work  is  etched  in,  cutting 
away  so  inuttli  of  the  ground  and  exjM>>ing  the  .stone. 
A«*i  I  is  then  applii-d,  which  eats  away  the  stone, 
miking  a  depression  ;  this  is  inked,  the  asphaltum 
«!"'a:i"d  off,  the  clear  s|)!ices  etehe.l,  and  gunmied  us 
u !  Ill  in  thi*  lithognijihic  process. 

Zitohlng-nee'dle.    A  sharp-i>ointed  instrument 


for  scratching  away  tlie  ground  on  a  prvpan^l  plaie, 
pre|)anitory  to  the  biting' in. 

Etch'ing  on  Glus.  Thi4  art  was  invrutnl  tii 
Schwanhard  of  Xui-iMiiberji;,  1670,  an«l  oripniud  in 
an  acciiient  to  his  s)iectaclt*s,  which  Istn-anir  Lum^ri 
by  some  drops  of  aciii.  Fluoric  aciil,  di^'orrr*^!  U 
Scheele,  1771,  is  now  oniployt^l  foi  eoniMhiiL*.  i-r, 
as  it  is  technically  called,  ** biting- in"  tlir  rti-lisr.c 
Tint  glass  is  covered  with  a  resinous  gronml.  in' I  lit 
design  marked  by  an  etching-  |)oiiit,  expotiin-ftht'^slui. 
The  latter  isthensubjectedtuaiiacid,whii'hai!supa 
th(;  silicate  and  eats  uway  the  glass  ut  tUf**'  {itiBLv 
making  (h'pr(*Msionfl  which  constitute  the  rti-Lmc 

Etch'ing-point.    The  stoel  or  diauiond  (^liiit  'jI 
the  etcher. 

Etch'ing-var'niih.    A  com|>ouiid  of  «ax,  «.• 
phultum,  )uteh,  etc.,  for  spn'uling  on  plat^^s  «h::. 
ure  to  lie  etched.     Sec  OkoL'M). 

B'ther-en'gine.  8e«»  BiKri.riiinR  i>r  r«ufr-N 
En(;ink  ;  Aik-kncink;  GA8-KNr.iNR. 

E-tui'.  A  cav>  for  holding  small  artielfs,  u  i 
lady's  work-l)ox  and  case  for  articles  of  gncrlul  ur* 
dh'-work. 

ZSu  di-om'e-ter.  Dr.  IViustley,  the  diM-i^Trr-^ 
of  oxygen  gas,  devLse<l  the  first  eudinnuttTf  for  sb- 
certainiii<(  the  (piantity  of  oxygen  i*ontaiiN'd  in  a 
given  bulk  of  aeiifomi  fluid. 

His  devicii  was  founded  upon  the  idea  of  snkiRt 
ing  a  measured  volume  of  air  to  a  sulistautv  wai«lt 
would  affsorb  tlie  oxygen  of  the  air.  For  tliis  |itr- 
]iose  he  used  dcutoxide  of  nitrogfn,  which  loi  as 
energetic-  tendency  to  regain  the  oxygen  of  nhiili  i: 
has  1.M*en  deprived,  and  resume  its  eoiiclitioii  aii  Liir: 
ncid. 

Scheele*s  eudiometer  was  a  tube  of  known  mpticit}, 
ui  which  a  IkmIv  of  sir  was  exitoscd  to  a  mixtuit  •! 
sulphur  aiiil  iron  filings  made  into  a  iM!%te  witii 
water.  This  al>htracted  the  oxygi-n  of  the  air,  hr.: 
an  evolution  of  hydrogi^n  somewhat  mancd  tL- 
aceuraey  of  the  result. 

l)e  Marte  u^»ed  as  an  oxygen  abM>rbent  a  lolatioo 
of  .sul])huret  of  [Nttasaium. 

Guy  ton  u.<-ed  the  same  material,  and  ailded  Lnl 
to  exjx'dite  the  result.  See  '*  Nicholson's  JonmsL" 
4to,  Vol.  I. 

Seguin  used  a  glass  tube  filled  with  and  inTertr<; 
in  mercury.  A  ])iei'e  of  phoaiihoma,  being  intro- 
duced, flouted  to  the  top  of  tlie  mercury,  and  «&> 
melted  by  the  apjtronch  of  a  hot  iron.  Air  is  ib^u 
intHKluced  in  instalments,  and,  igniting  the  )ilioi»- 
phoru.s,  parts  with  its  oxygen  thereto.  A  meastemi 
«iuantity  having  been  thus  introduced,  the  P" 
nminder  in  the  tube  is  transferred  to  a  gradnatnl 
tube,  and  the  loss  of  bulk  by  oxidation  is  dr> 
tenriined. 

Ik'rtholh't  use<l  the  slow  combustion  of  phosphoroK 
disiN'using  with  the  application  of  artificial  lieat. 

Hoik?  contrivetl  a  cudimneUr  in  which  a  gmln- 
nted  tuU^  containing  a  cubic  inch  of  air  was  ioTnti^ 
into  a  i>hial  containing  the  oxygen •absorliing  nln 
tion.  The  apjiaratus,  being  tight,  itermittcd  tkr 
contents  to  W  ugitatt^tl.  As  gns  was  aDaorbed*  waltf 
was  admittt'il  to  the  phial,  and  the  rise  of  the  liqaid 
in  the  grailuated  tuln;  indicated  the  amoniit  of  tkr 
g:iseous  remainder. 

llenrv  substituted  a  caoutchouc  ball  for  the  sIubI 
in  Ho|H'*s  instrument. 

Pepys  made  a  number  of  technical  imprummtR. 
which  lie  considennl  insured  accuracv.  but  cfftatalv 
conipIieate<l  the  apiiaratns. 

Volta  introduced  an  instrument  which  saprfiRM 
the  pn>ceding.  He  determine<l  the  oompositiM  ^ 
the  air  by  combustion  with  a  known  qoantity  of  kj- 
drogeu  gas. 
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It  it  roandpd  on  tlip  principle  that  when  a  mix- 
ture of  oxygen  and  hydrogpii  gases  is  tin^d,  one  tlitnl 
of  the  diminution  is  awins  to  the  condensation  of 
oiygen.  For  this  purpose  ne  used  a  gmduatcd  tube 
■tnd  two  platinum  pointH,  between  which  an  electric 
■park  nas  caused  to  pass. 

This  was  modi  lied  in  conHtraction  by  Mitscherlich 
and  others,  rotaininf;  the  main  idea. 

Ure's  eudiometer  is  founded  on  the  Voltn  princi- 
ple, but  is  much  Himplilied  in  gioint  of  mauipuUtion, 
It  consists  of  n  graduated  Klass  siphon 
rtg-  1B8&  wliosB  open  cxtrrmitv  is  slightly  flaring, 
-J  The  other  end  is  closeil,  and  has  two 
j  platinum  wires.  Being  hlled  with  water 
or  mercurj',  the  closed  leg  receives  a 
volume  of  );as  by  the  ordinary  means. 
A  couple  of  inclies  of  water  being  dis- 
I  jilnoed  from  the  oi)en  end  of  the  tube, 
f  the  month  is  closed  l>y  the  thumb,  an<l 
instrument  apiiroachcd  to  the  electric 
condiiclor,  n  Hpark  from  whicli,  leaping 
interval  between  the  end  wiO'S, 
explodes  the  cases..  The  rise  of  the 
i-  wati'r  in  the  closed  end  indicates  the 
volume  removed,  and  the  result  is  de- 
termined, as  liefore  explained,  by  reference  to  the 
gradnated  tube.  If  merely  oxygen  and  hydrogen 
gases  have  been  iulroduci^d  in  their  proper  atomic 
proportion.i,  eJRht  of  the  former  and  one  of  the 
latter,  by  weight,  the  result  will  be  water  without 
gaseous  remainder. 

If  the  experiment  be  an  first  stated  :  A  given 
votame  of  hydrogen  intrmluced  in  company  with  a 
body  of  atmospheric  air  to  lie  tested  ;  one  third  tlio 
amoant  of  condenextion  may  he  ascribed  to  the  re- 
moval ,of  oxygen,  whose  proportions  for  combining 
.  with  hydroften  to  form  water  are,  oxygen  1,  hydro. 
gen  S,  by  bulk. 

The  space  Ijetween  the  thumb  and  the  surface  of 
the  water  in  the  opi'ii  leg  forms  an  air-cushion 
when  the  gases  explode. 

Dtibereiner's  is  founded  upon  the  power  of  spongy 

Clatinum  to  cause  the  combination  of  oxygen  and 
ydrogen  gas.  The  labors  of  Bunseii,  Regnault, 
and  Keiset,  Williamson  and  Itiissell,  Franlinn  and 
Ward,  have  brought  the  instrument  to  the  present 
elAcient  form. 

En'phioe.  A  long  slat  of  wood,  iierforated  for 
the  pas.'iage  of  the  awning-conls  which  suspend  tlie 
ridge  of  an  awning.  Thv  eupkroe  (or  uphroe)  and 
ita  pendent  cords  forni  n  erow-foot. 

Ea'styl*.  {ArchiUdure.)  That  style  of  inter. 
coluniniation  in  which  tlie  sjmce  between  the  col- 
umna  was  St  times  their  diameter  ;  so  called  from 
being  consiiU-n'd  the  most  beautiful  style. 

B-vap'o-raflng-cone.  A  ilelgian  evaporator, 
consisting  of  a  liollow  cone  with  double  walls,  be- 
tween which  is  a  borty  of  steam.  Over  the  inner 
nnd  oater  surface  of  the  cone  a  saccharine  solution 
runs  in  a  thin  Aim,  and  is  thereby  heated.  It  is 
similar  in  principle  to  the  Dtijnaui  condfnseT.     See 

CONPRNSBS  ;   EvAIMlltATOi:, 

It  is  the  same  in  its  principleof  constnietion  as  cer- 
tain coolers,  in  which  a  nfrigr'intiiiK  liriuid  tills  the 
jacket, over  whose*alh  passes  the  liquid  to  be  cooled. 

B-vap'o-nftng-furnace.  Tlie  furnace  of  a 
bailer  for  cane-juice,  sirup,  brine,  etc. 

Xi-T£^'o-ra'tlon-^Eage.  A  graduated  glass 
measure,  with  wire-gauze  cover  to  prevent  access 
of  insects,  to  determine  the  ratio  of  ova[ioration  in 
a  given  exposure. 

I)-vap'o>ra-tor.  An  apjiarntus  consisting  of  a 
famace  and  pan,  in  which  vegetable  juices  are  con- 
densed.    The  varieties  are  numerous:  intended  for 


if  which  is  outside 
the  building:  The 
kettles  arc  techni- 
cally icnown  as  the 
grandc,  prepTc, 
Jlmnbeati,      tirop. 
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the  sugar-house  of  the  plantation,  that  of  the  refinery ; 
for  maple-sugar  making  and  fur  aorghnm  ;  for  mak- 
ing vegetable  extracts  for  medicines  and  other  pur- 
poses.  Those  which  boil  in  tpartial)  vacuo  are  known 
as  VACUL'M-fAN.s  (wMoh  see).  Some  drive  off  a 
part  of  tlie  aqueous  Huid.  and  are  called  cciuieTaen, 
such  OS  the  Degrand.     See  Condkssek. 

A  "set  of  kettles"  in  Louisiana  consistl  of  five, 
placed  in  line,  and 

with  their  tops  on  Kg.  188T.  ' 

the     same     level.    . 
Underneath    i 


Turn 


e,  the  1 


>uth 


and  the  batlerif.. 
The  grandt  receives 
the  cane-juice  fioni 
the  mill,  and  is  the 
farthest  removed  from  the 
mouth  of  the  furnace,    T" 

towar<ls  the  rear  from  k< 
tie  to  kettle,  and  the  juice, 
as  the  kettles  empty  by 
evaporation,  is  dipped  from 
one  to  the  other  towards  tlie 
batlcrie.  From  thekttrrit 
is  dipped  into  a_  box  uhcse 
conducting  troughs  lead 
it  to  the  eooUra. 

Hoard's  pan,  patent  1838 
(.4,  FiB.18S7).hnaalrouBh    _ 
^  -     ;ollect  scum,      -r^- 
I'f.       K 


iiussing  I 


and  tubular  llni    , 
through  tlie  boiler. 

The  steam-pan,  hrst  in- 
troduecd  in    Louisiana  in 
1829,  had  a  serpentine  coll 
at  the  bottom  of 
a  circular  pan. 

Stillmnn'span 
(£1,  1840,  had  i. 
series  of  bends 
connecting  with 
a  tiiliewhicbalao 
formed  an  axis  for 
the  system  which 
con  Id  thus  bo 
erected 

expose  the  bot- 
tom of  the  pan. 

A  combination 
of  the  open  pan 


Louisiana,  and 
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)in>b>ibljr  rlMwIwn:.  Tliu  caiir-jiiifu  1)vi[if{  coiicun- 
tmlcit  ui  (>[ivii  kvEllcs  tu  about  'iVi'  at  2a°  lUutiiii  uiid 
then  liniiilied  in  the  vacuum -^kiI].     It  nriiuinu  no 

The  Duulemtia  plan,  Ufd,  uoniUtH  in  hcalui;; 
the  juicu  m  yana  with  iluuMe  Imttunm,  fumiiiiff 
Ktiaiii-JHikcta,  uiil  Dull  llnixhl&K  it  io  kuttli-s  let 
inti>  the  l<)|i  of  a  luirizutilul  vyliiiiiiiml  InhIi'T,  wliii'h 
la  |>ii^n'r<l  H'hh  \w\c*  tar  thai  \<\\t\to»:  The  llano's 
iif  t)if  kpttli'S  uru  tultcil  btiaiii-li^iJit  tn  th<^  t«ii  |>Uitv 
(if  tlie  Htcaiu-lniliT,  whii'li  liu-<  iiii  iiiuliiintiuii  iVuru 
fnint  tu  ix'ar  lo  rucilitntr.  tile  traiiafrr  uf  tliu  suuiii  tu 
a  tnHuh  lit  tlic  luu'f  r  f  ml. 

<lniluiiii*ita|>)inr.itiia,  \>Hi,  IiasH  NcriiMorkvltlniii 
u  risbij;  unlvr  timnnU  tlii'  ii-ar,  liku  i>t>'|H,  mi  tliut  Iliu 
gni«iU  iiiuy  eliijily  iiiti>  the  fiamlie'in,  lli.lt  ititi)  the 
nVuyi,  anil  tliu  lat'lcr  iiitu  tlie  bnlUrif,  without  diii- 
iiiiift.  llii-y  an-  of  ]>r(iKrii«4>vly  hinullcr  «»■  ti)  tfiu 
Inwer  eiiiL  tif  tlie  intii-k,  mid  bti-  licatnl  liy  sti'aiii- 
jiutkL-ts.  The  luiutBrufuiiUM'tnl  by  i>i[H!iiraruiiilu-J 
with  iit"Hn»fk». 

A  voiiiiH^cd  liiatory  oftlu-  )iroci^  d' iiiainifartur- 
ini;  HUftar  H  (^veii  uiiilei'  Si:(>ak-h.vn('I'ai'ti'rimi, 
alld  NulliP  thinfpi  aiv  oiiiitti'il  iu  tbin  ta  avuiil  iliipli- 
eatioli.  Sill  aliM>  (.^uMiKShki^  I)lU)li.iKt>,  vhli'h 
aetH  an  an  eTa[Kimtor  i>f  the  Kirnii  iiourvil  over  it, 
while  it  coiideiuiiHi  tlii'  \t,\K>t  from  the  vai^nqni-iina 
Willi  whii'h  it  is  uliarcnl.     S-'e  VauL'UM-I'ax. 

Tlie  Wetzel  |hiii  in  tii«teil  hy  Ntconi.  It  i*  a  loiic 
tank  uitli  a  wiiil-vylinilrieRl  fuu'vr  ]>ortiuu  in  n-liieh  I 
rrviilvFS  a  holloiT  wlu-el  bintvil  liy  a  uiitstaDt  lloir  - 
of  ■tvain.  DnuiiH  on  thii  iiliaft  are  also  full  of 
Htr.-uii,  and  ate  eoiitiii'ti'd  liy  \i'^'»,  Kteaia-licated. 
Itvviilvinf;  dlimly,  it  ex|Kwi's  a  voiiaiileinlile  KUrfocn  | 
til  and  ujcitalea  Ihr  niruii,  wliit'h  constantly  drijB  olF ' 
tliiit  iwrlion  exiioNcd  to  the  air.  I 

Tlw  Iknir  {lan  U  luHiii'nrhat  Hiiiilar,  hut  the  tv-  I 
volvili;^  h«illnK  KUrfai^e  \a  uiiide  U|i  of  iiteam-heated 
druiiin  on  a  ahiin,  rvvolviii!;  in  a  lun  havins  a  senii- 
eyUndri.-aI  well. 

The  eva|Kir.itinf;  cuiir  C  at  l/'niliock,  nvnr  Hrus- 
M'ls,  eoiiHiblN  of  a  doutile-u-alleil  etiiie  t  t  about  16 
fi.'.'t  hish,  and  hratwl  1>\-  Bteaiii  in  the  t^acK  inter- 
wiiin;;  lietween  the  walla.  Sirup  from  tli«  eisteni 
X  Down  liy  th>!  fau<i-t  •'  into  the  lUimel /,  huiI  thiniee 
in  ilistrihuted  by  iijieiilufn  w  as  tu  run  in  a  thin 
liliii  over  the  interior  aurtaiv  of  the  uone  c.  A  halt- 
niik  kee[W  a  I'oustaut  level  iu  the  "einti'm  p.  To 
|>revi-nt  tlie  liiiiiiil  running  hi  stiennis  down  the 
slirfa™  of  llie  i-ime,  it  vt  iigiiiii  and  Hgiilii  iirrej!iti;d  by 
till:  hulluw  eonieAl  fnutnniii,  uliii-li  tliviile  any 
iri.;kliiiK  '•tn-amH  and  nili-^trihul.'  ih^-in  over  Ihi: 
lieateil  surfuce.     Them' f^ll^^tn ids  utr-  (■irwug  wymti  a 

i[uin'il  for  eleausin^. 

Tlie  exti'Hor  »urliu.T  of  the  cone  reii-ives  a  film  of 
the  hinip  from  the  itanie  ei>tiiii,  the  Kpnut  conduet' 
inx  it  uilo  the  tnnigh  r  fiinti  ivheiiee  it  rrauhni  the 
KiirTueu  iif  the  eiine.  It  is  ajsiiii  nitd  Bjfaiii  arrosteit 
hy  exterior  futmel-slutiicil  troujflifl  m  ni,  and  ullowed 
to  Irii'kli-  thererroni  at  opruinipi  uluii|{  th<'  nii-etinf{ 
n\g/e  of  tlie  trouich  with  the  niiii-.  This  lin  Mks  u]> 
any  detrnuiuation  to  run  in  sln>aiiii,  and  kei'i«  tlie 
evaniratiiiK  Kurfaue  evenly  Hn|i|ilu'<l. 

An  annuhir  ri'serroir  nsteiveii  the  cuiidi-nHcd  lujuid, 
wlu'tii'u  it  U  eonilui'teil  l>r  a  H|>i>ut  ( to  n  i-isteni  le. 

'Die  a)>)ianitn»  ix  e«|)M:wlly  deidiined  fur  livet<n>ot 
■nigur-inakin;;. 

Tlu!  Ih-jtrnnd  or  DeroMM  condi-iiwr  ia  an  evajn- 

tiib)r  U«sl  in  the  eane-iu)car  workK,  and  I'onsiitK 
o[  .1  riduinii  of  horizontal,  ateain-lu-ated  jaivn  over 
wliieh  thv  nini--jui[i-  triektes,  and  uventuully  [tawN 
in  a  i-ondi'nM'il  eonditiou  iutu  a  dxteru  below.     See 
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A  ehua  of  inveiitioDH  known  aa  teolen  aptr  ig 
many  potnlit  of  eonstructiou  with  tbe«e  lurfiup  im. 
deiiaum  j  the  niain  differein.-B  b«in}[  in  the  tut  t'lui 
ill-  one  ease  the  hollow  trunk  is  hUnl  with  a  tr- 
rrigKnitinft  lii|ni<l  and  in  the  oiber  with  MrUL 
I'm-rul  hint*  niay  be  token  from  Bttu-cuouL', 
LiijCiii-oouLEiEa  (whii:h  see). 

tine  fbnn  of  a[>|«nituii  iimststs  of  a  nuiu^rr  i.| 
hollow  diskii  of  leutii'ular  litinf,  arrauxt.'d  u|i.n  i 
cuinmon  axis,  and  di|i|>in;(  into  tlte  Ijijuid  tu  ir 
evuiwrated.  These  diiiks,  or  lenwa,  are  ivu>:n:'  >•'. 
of  lliin  nii-tal,  ami  are  all  in  coiiimuuii-jtiuii  viik 
each  other  thron)(h  tlie  romuion  axLs  wbirh  i-  \\k- 
wiw  hollow.  The  whole  syiiteiu  ia  kt'|>t  in  >'.-<■ 
rului;  motion  by  xonie  coriveuient  niovin;;  i'ttr. 
au<l  each  disk  carried  up  willi  it,  adheriiiKtoitinir- 
roi'u,  athin  lilmoftbelii|uid  ;  nscvajiorationwlieDit 
taken  ]ibu-e  without  ebullition  ttoeii  on  with*  ra|iid)tT 
j>ro|iartii>ual  to  the  Hurhun^  exjioseil. 

OfthUel.isH  U  Schroder's  evaiwrator  A  u«il  ia 
the  Wiwt  Indies,  for  cvaporatini;  Mtevliaiine  jui-w 
at  a  tL'ni|iemtun'  not  exeeMiiiR  ISil';  it  U  «oilLnl  U 
hand  or  Hli-am  {lower.  It  U  iutemlnl  siwially  u  a 
KUliiititule  for  tlief«icAr,  and  coniJatsaf  aHniii-c)iiB- 
drii^al  ]iau  A,  o'Iiom:  coutenta  are  iH^tnl  by  a  rtcui 
eoil  d  it,  eoiiiieutin]{  by  |ii|ie  (f  witli  the  U'Urr. 

Uu  a  lon^tudinal  axle  mting  in  Iwxn  on  tbt 
cnda  of  the  |imi  an>  a  nnnilier  of  diakit  /,  which  an- 
rotated  by  jiower  apidied  t«  the  crauk.  Aa  tbn* 
disks  an-  oltenutely  exiraaeil  to  ttw  airup  and  Iu  llr 
■ir,  the  latter  hsH  free  auceaii  Ii>  the  liiulhtirned  Ml- 
Gtce,  and  euTries  off  tlm  ai|ueoni  giartivln  with  tuB. 
aith-nible  mjiidity.  h  i*  the  diiti'liaTt{e-i>i]r,  whivL 
ix  oiiencil  by  a  Ciueet  in  the  usiial  manner.  Tkr 
luouliine  stands  ioolateil  on  the  Uuor  of  the  m^- 
houw,  and  is  HUpjiorti'd  on  an  iron  stand. 

A  moditicutiou  of  this  plan  is  the  Clelaitd  trtfu- 


mtor  (Enj{Iisli),  in  which  the  rotating  derk*  €••■ 
Hints  of  a  sjiiral  enil  of  sleam-[ii|)e  reiviviog  atHH 
thimifth  the  trannioas  and  imnii-rard  duruKapar- 
tion  <if  its  n>valution  in  the  sirup  of  the  pan.  It 
dilTi'i^  from  Ihn  SfAnxUr  |ian  in  the  lact  tbt  lb* 
rututiiiK  device  is  hollow  and  steam-hnted  n  aa  ts 
make  tlie  aitthm  more  enericelic,  the  HImof  ainpoa 
the  I'oil  beinR  exiHiard  to  the  heat  of  the  mterior 
steam  ami  to  the  evaporative  aetioa  of  tlw  mi- 
rounding  atnioaphere. 


EVAPORATOR. 
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EVER-POINTED  PENCIL. 


■haUower  parts  i 


Fig.   1888  shows  two  forma   of  sorghum-evnpo.  pumstancea  may  be  twice  changed  in  twenlj-four 

ntora,  in  the  upper  one  of  which  are  Ki;ipi-ocating  liours.     Aa  soon  aa  moat  of   the   water  has  been 

paddlea  for  tvmoving  acum  fi-om  the  heated  juice  evaporatwl,  the  wet  salt  isladled  intoconical  baskets 

and  aweepiu);  it  towards    the    cooler  overhanging  which  are  iibced  a^nit  the  bench  to  drain.     Tlie 

'    "  it  the  edges  of  the  pan.     The  lower  aalt  ia  linaUy  driird  in  the  ovena  heated  by  the  far- 

^'«  '**"  l!~ll  The  cocoa-nut  palm  yieHa  a  juice  {aurij,  which  is 

evaporated  to  make  a  augar  {jaghtry),  one  gallon 
of  auTi  yielding  a  ])ound  of  jaghery.  This  is  hvv 
times  the  quantity  to  the  gallon  that  ia  yielded  by 
the  sngar-uim)Ie.  The  suri  is  obtniued  b^  cutting 
the  spadix  ol^the  tive  and  collecting  the  juice  in  a 
crock  ausiiended  from  the  apatlie. 

B-v&p  o-roin'«-tBr.     An   nlmnmeUr  or   hygro- 
scjpe,  fur  ascertaining  the  evaporation  of  liquids. 

The  example  «howa  a  self-recording  evaporometer 
or  tidC'gage,  adapted  also  for  a  rain-gage  or  to  indi- 
cate the  lise  and  fall  of  any  body  of  water  in  a  river, 
lock,  lowing  the  exaet  time  at  which  any 
or  redaction  of  level  may  have  occurred. 


figate  Bltowa  a  series  of  pa^  with  connectug  aper 
tores  stopped  by  gates. 

Fig.  188B  shows  a  imrtablo  evaporator  mounted 
on  a  wheelbiviow. 

Fig.  1890  shows  an  evaporator  in  vhich  a  con 
tinnoua  stream  of  juice  la  allowed  to  tlow  in  a 
UDOODS  track  from  end  to  end  of  the  pan,  which  is 


Me  asa. 


■cconling  to  the  condition  of  tli 
so  that  it  ntay  reach  tlie  end  ii 
dition  of  condensation. 

A  pan  Ibr  the  evaporation  of  w 


a  ia  a  time-piece  driving  the  paper  cylinder  s  ;  *  is 
the  carriage  which  carries  the  tracing- pencil  that 
marks  the  paper  on  the  cylinder,  and  is  moved  by 
the  Doat  which  ia  suspended  from  the  caiil  /  and 
rests  on  the  surface  of  the  water.  The  motion  of  the 
Host  is  communicated  by  cord  /  over  small  wheel 
e,  Hoat-whrel  rf,  and  pulley  c. 

E'vttn-«r.    A  douMe  or  treble  tree,  to  "  even  " 
or  divide  the 

work  of  pull.  Fig.  1SB3. 

ing  upon  the 


BT'eT--poiDt'ed  Pen'olL  A  pencil-case  having 
a  fine  cylinder  of  graphite,  wiiich  is  brought  fonvard 
by  a  screw  as  fast  as  wear  renders  it  necessary. 

Patented  by  HawkinsandMordan,  England,  rSSS. 
The  pencil-case  has  a  slider  actuated  by  a  sere*  to 
project  a  little  cylinder  of  black-tead  as  the  latter 
wears  away.  The  lend  is  so  small  in  diameter  that 
it  does  not  nej'd  catting  for  the  ordinary  purposes 
of  a  pencil.  The  projection  of  the  lead  is  performed 
by  holding  the  nozzle  in  one  hand  and  turning  round 
the  pencil-case  with  the  other. 

A  reservoir  at  the  end  of  the  holder  contain*  a 
supply  of  spare  leads. 


feWiR.  8 

Ew'er     A  tniUl  iittleririth  >  widespouL 

BaCca-vator     1    A  luacl  un.  lor  tliftgiiig  eartli 

and  ruinu\i[i(,  it  fruin  tlip  hole    Tliu  duliiiition  doea 

not  distliigiiiHh  tliL  cjxavatar  Trotu  thr  d  IcAitm  ma 

cfttW,  aifjer    dralgt    tarlh  bortr   po  I  haU  atggtr 


i  fcXCAVATOB. 

tc      Custom  however,  confinM  Uw  !«■  oembr 
to  a  narrower  rangf 

rbe  exeat  ator  uhich  ii  of  the  niton  o(  t  [ilra, 
ttitb  au  eloataig  tarth-belt,  in  ahown  in  Fig.  IM. 
It  haa  ailjuitiiidit  for  depth  of  cut,  and  tbr  din  n- 


tril  by  the 
iKK'kwunlly  liy  the  ahovcl-belt  and  ili-opiipj 
••liutp,  whii-h  tliaehitip'a  it  nt  tin-  side  of  the  tmnth. 
Wiilanl'n  rxoavator,  whii^li  lias  born  so  vidrly  usnl 
ill  mnkin;;  railway  rmbankini^ts  in  the  broad  West, 
is  HtiDn-n  in  Fit;.  l^^S-  It"  iiriiii'tiul  use  in  practice 
has  been  to  di^Eoil  by  tlimiilEof  the  track  and  dump 
it  on  to  the  road,  to  form  a  bisl  for  the  ballast  and 
oleepera.  The  eiii'th  is  Hci-upisl  u|>  by  the  shovel,  car- 
riei)  Iwtween  the  wheul  ami  a  tnit'eliiiK  apron,  and 
droppnl  into  a  hoppLi'.     When  thin  U  lull,  the  mil- 


crum  on  which  the  troop  lOtatM  trhen  the  tackk- 
ehiiin  is  wound  up  on  the  dnim  by  the  actioD  of  tir 

Tlic  eicnvatcd  earth  along  wnne  rarta  of  the  linr 
of  the  Suez  Canal  wai  Innxported  by  mraM  of  a 
puMip.  By  the  aid  of  a  ateam^ianip  water  va 
mixn]  with  the  earth  bronght  upbytLcdivilgF,  *rd 


.hin-  i.  ■iraivn  i»i  U>  tin'  sit.'  ..f  the  ■■.«icl  and  the  I 
l..;id  dutii|.'d.  ! 

Theex''avator(Fit;.  IHW  Uinoinilol  on  ni-arrin<;e  I  the  mad  no  formetl  waaaiioutedonl  u]ionbDthhi^ 
irhiehlniversi.'sonateiut»niTytrai'lc.  At  onei-ndof  of  the  canal  to  mieh  a  dUlanee  and  in  anch  qMMi- 
Ihe  frame  iiaerao'-.trhich  hn-'adreul-irnil.juslntent  tiinns  to  form  hiuh  rompaet  ramiwrta  ^pinal  ik 
■HI  itK  axial  |ii»t.  To  the  euii  of  the  <'hnhi-tarkle  is  Koml  shnwere  Mowing  in  from  the  dnrrt.  Vinrtr 
xUipRnded  a  snio))  innde  of  Imili-r-iron,  whose  Ifp  is  a  !  nix  million  Cllhie  wnls  of  earth  have  ht«i  take*  gat : 
Nte^  edft*  with  tinf^nt.  ItirKtiim  i"  given  to  the  j  and  thetr  is  left  to-dav  a  eanal  90  mile*  loa^  SS 
»roo|>  by  means  of  a  beam  whii-h  may  be  ealhd  the  feet  wide  at  the  snrfaee.  anil  74  feet  wide  at  U  '  " 
KCMp-handle,  and  when  the  scoop  liiut  lieen  tliniat  'torn,  niid  26  feet  deep  thnxuhont.  See  T 
bv  its  wei;:ht  into  the  earth,  the  biuni  atToids  a  ful- !  HArillNl. 


EXCEI^IOB. 


«utti  in  >itu  ana  pumii  it  up,  —  niuti,  earth,  sajut, 
and  all,  —  and  pour  it  into  lighters  or  directly  upon 
the  Und  aitjoeent. 

The  hvilraulic  mining  of  Cnlifomia  is  by  means 
of  powerful  jets  of  water  projected  against  the  banks 
of  drift,  the  d:-bria  of  former  psriods  of  glncial  and 
flarial  action.     See  Aiujeh  ;   Ditchino-machinb  ; 

DSEDOINU'MACHI. 


EXHAUST  STEAM. 


yvtnber  of  Cuba  Feel  of  mrioiu  Earths  in  a  Ton. 

Loose  earth 2i 

Coarse  sand  ....  18.6 

Clay 18.8 

Earth  with  gravel  .  17.6 

Clay  with  ^vel      ....  H.4 

Conimon  soil        ....  15.6 

it.  A  dentist's  iuatrument  for  removing  the  carioiu 
portion  of  a  tooth.  They  nee  of  various  forms  and 
~'—    straight,   curved,  angular,  and  hooked  ;  and 

L        1  ._  _i...  i_   — gjjj^  scropers,  serap- 

'  Jipoon  shaped,  etc. 

:  for  eurled  shreds 

of  wood  used  as  a 


etc 

It  is  made  in  a 
machine  in  which 
the  holt  is  pruased 
downward  within 

(R  weighted  lever, 
and  subjected  to 


upper   surface  of 
the        horizontal 
nitatin;^  wheel, 
XbE-chaage'- 


hijfhty  calendered,   and  u.sed  for  printing  bills  of 
exchange,  etc. 

Bxala-ma'tioii.    Note  of.     A  murk  (!)  indicat- 
ing emotion  or  pointed  address  ;  as  — 
■'F.iii«q(«li;' 

ZLK-O'dra.  {Architecture.)  A  niche  projecting 
beyoud  tlie  general  plan  of  a  liuilding. 

Bx'er-ols'ing-ap'pa'ra'tiui.  An  apparatus  for 
the  use  of  (iynioiists,  or  for  the  training  of  special 
mu.ieles.  In  the  example,  the  hand-lmr  is  supjiorleil 
on  an  adjustable  coid  passing  over  a  spring.  The 
frame  has  two  spring-boards  near  the  floor. 

In  other  instances  the  apjnvatns  is  inteniled  for 
the  use  of  those  ona))le  to  take  walking  exerdse. 
The  bedridden  patient  um's  tlie  ami.s  to  Ilex  and 
exteml  the  legs  and  keeji  the  body  tti  motion,  the 
heditead  rocking  on  its  centtra, 

Lounde's  EnRliah  patent,  1796,  described  a  gyro,- 
naitiwn  with  treadles  for  the  feet  and  cranks  for 
the  arms.  It  is  adapted  to  exercisi'  a  limb  which 
may  have  no  volnntary  motion,  and  niny  lie  ased  by 
a  patient  sitting,  standing,  or  lying. 

Bx-banat'er.  (Oai-making.)  An  apparatus  by 
which  reflen  pressure  of  gas  upon  the  retorts  is  pre. 
vented.     The  forms  are  varioiia  ;  one  consists  of  a 


BxtrcinKg-AppaTania. 

in  a  cylindrical  chamber.     It  is  of  the  nature  of  a 

Ex-haiut'-^an.    One  in  which  the  circulation 

is  obtained  by  viicuum,  in  contradistinction  to  that 
which  acts  by  p!r.iiiim,  forcing  a  body  of  air  into  and 
through  a  chamber  or  passage-way.  Sae  Blowf.r  : 
Fan. 

Eix-liauBt'iDe-STr'iiige.  A  livringe  with  ita 
valves  so  anangi-rl  ua  to  withdraw  the  air  from  the 
object  to  which  it  is  applied. 

Bx-haust'-poit  USlmtn-engint.)  The  passage 
leading  from  the  lylinder  to  the  cionilenser  or  to  the 
open  air. 

Ex-bauBt' -  pipe.  One  conducting  the  spent 
steam  from  Ihe  .vlit.iler. 

Bx-hau8t'-reis'U'lat'or.  A  valve  ai^nated  to 
the  pressure  of  the  steam  by  compressing  or  relax- 
ing the  spring  held  within  the  tnbe,  by  means  of  a 
disk  secured  to  the  end  of  the  spindle,  the  object 
bi'ins  to  utilize  the  exhaust  steam. 

Zlx-baust' Steam.  {Steam-engine.)  Steam  which 
TOsses  out  of  llie  cylinder  after  having  performed 
i's  function.  It  is  emitleil  by  its  own  pressuM  when 
the   exhaust-valve   is  opened,   and   its  qectiOD  la 


EXHAUST-VALVE. 
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EXPANSIOy-DRUM. 


Fig.  1000. 


Bzhaust'Rfmdator 


assisted  by  the  ndvancing 
piston,  which  is  Wing  driven 
by  th«  lice  steam  belli nd  it. 

XLS'-liauBt'-valve.  {Steam- 
en'jhie.)  The  valve  which 
govenis  the  opt»ni»g  by  whiirh 
steam  is  allowed  to  escape. 
The  cdiiction-vahr.. 

The  valve  in  the  eduction 
passage  of  the  8ti*ani  cylinder 
of  a  Cornish  engine,  jdaced 
between  the  cylintler  and  air- 
pump,  and  worked  by  the 
taj)pet  motion,  so  as  to  opi'n 
shortly  after  the  e<iuilibrium- 
valve,  and  admit  the  steam  to 
the  condenser. 

Ex-pandlng-al-loy' 
Such  aA  expands  in  cooling. 
They  always  contain  bismuth, 
and  usually  antimony.  TyiMj- 
metal  is  a  familiar  instance. 
[.pand'ing-ball.  One  having  a  hollow  conical 
base,  atronling  a  relatively  thin  body  of  metal,  which 
is  exmnded  by  the  force  of  the  explo.sion,  driving  it 
closely  agjiinst  the  l)ore  of  the  gun  and  into  the 
rifling,  pwventing  windage. 

ZSz-pand'ing-bit.  A  l)oring-tool  whose  diame- 
ter is  adjustable.     Si-e  Aroi:K  ;  Bit. 

ZSz-pand'ing-drilL  One  having  a  pair  of  bits 
which  may  be  diverged  at  a  given  tlepth  to  widen  a 
liole  at  a  certain  jwint  ;  usi»d  in  drills  for  metal  and 
for  rock-l>oring. 

Ex-pand'ing-man'drel.  One  having  fins  ex- 
]iansibli*  in  radial  slots  to  bin<l  against  the  inside 
surfaces  of  rings,  sleeves,  or  circular  cutters  placed 
then-on. 

Ex-pand'ing-plo'W.  One  having  two  or  more 
shan-s,  which  may  Iw  set  more  or  less  di.stant,  ac- 
conling  to  the  distances  between  the  rows  at  which 
different  cro]>s  are  planted. 

Ex-pand'ing-pulley.  One  whose  ])erimeter  is 
made  ex|Minsible,  as  a  means  of  varying  the  speed 
of  the  belt  thereon.     See  Exi'.VNsioN-DRrM. 

Ex-pand'ing-ream'er.  One  which  has  a  bit  or 
bits  extensible  mdiully  aft«T  entering  a  hole,  so  as 
to  enlarge  the  hole  1k*1ow  the  surface. 

ZSz-pan'sion.  1.  The  expansion  and  contrac- 
ti(m  of  long  U-ams  from  changes  in  tem|M»ratui'e  is 
shown  by  the  following  table,  which  exhibits  the 
extension  dilatation  in  passing  from  32"  to  212"  Fah. 
(0"  to  lOO"*  c<*ntignide). 

The  table  exhibits  the  expan.sion  at  212',  the 
length  of  the  bar  at  32*  =  1. 

Hismuth 1.00139 

Hmss 1.00216 

(\)pf)cr 1.00181 

Bronze        1.00184 

(Jold 1.0015 

ra.st-iron 1.00111 

Wmught-iron 1.00125 

Sterl 1.0011 

l^ad 1.0021) 

Platinum l.OOOU 

Silver 1.002 

Tin 1.002 

Zinc 1.00294 

Brick,  common  .....  1.00355 

Brick,  fire 1.0005 

Oment 1.00143 

(llass  (average) 1.0009 

(Jranite 1.0008 

Marble 1.0011 


Sandstone  ...... 

'  rtiate      •••..•. 

Pine  (along  the  grain  ;  dry) 
I  Honduras   Bay  wood  (along  the  grain ; 
<lry) 

Water  at  40' =  1 

/\1«  •  •  *  •  ■  •  ■ 


1.0017 

i.ATim 

1.000129 


]ll|Al 

i3:< 


2.  (Skfpbtiildhifj.)  The  eximnHion  of  th*  *kin  U 
a  ship,  or  rather  of  a  net-work  of  lines  on  that  nr- 
face,  is  a  proi'ess  of  drafting  to  fai-ilitate  tlif  UTiDfz- 
off  of  the  dimensions  and  positions  of  the  Wf^^ 
of  which  that  skin  is  to  be  made,  vliether  tmljcr 
planks  or  iron  jdates. 

It  consists  in  covering  the  surface  vith  a  Oft- 
work  of  two  si'ts  of  covers,  which  croas  earh  oth^ 
so  as  to  form  four-sided  meshes;  th^n  ron-'tivirij: 
the  sides  of  those  meshes  to  be  inextensible  Ktriaffk 
and  drawing  the  net-work  as  it  would  apf^v  if 
s])read  flat  upon  a  plane.  By  this  operation,  thf 
meshes  are  both  distorteil  and  a1tere<l  in  an^ ;  tbr 
curves  forming  the  net-work  preserve  tb«'ir  trv 
lengths,  but  not  their  true  angles  of  inteniectioB : 
and  all  other  lines  on  the  surface  are  altered  both  ia 
length  and  in  relative  angular  jiosition. 

The  process  is  applieil  to  surfai-es  not  truly  dr- 
velopable.     See  Devklopment. 

3.  (Steam.)  The  principle  of  working  steam  ex- 
nansively  was  discovered  by  Watt,  anil  was  the  wb* 
ject-matter  of  his  jMitent  of  1782.  By  it  thr  supply 
of  ste^m  from  the  lK>iler  to  the  cylinder  is  n't  of 
when  the  latter  is  only  partially  filled,  the  irmuaJn 
of  the  stroke  of  the  piston  being  completed  hr 
the  expansion  of  tlie  steam  already  aduitteil. 

The  work  done  bv  a  given  amount  of  steam  i^ 
greater  when  worliMl  exiwnsively  than  when  worked 
at  full  pressure,  in  the  following  ratio  :  — 


Point  of 

Mean 

1 

Qain  per  , 

Point  of 
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(Ma»« 

cutting 

Prnwure 

Cent     ! 

cuttinc 
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Cms 

off. 

of  Steam. 
3.302 

in  Power.' 

off. 

of  Ptenm. 

Id  pDVtf. 

.1 

230. 

.5 

1.693 

69.S 

.125 

3.079 

208. 

.6 

1.507 

50.7 

.I«l5 

2.791' 

179. 

.625 

1.47 

47. 

.2 

2.609 

161. 

.666 

1.405 

40.5 

.25 

2. 380 

139. 

.7 

1.351 

35. 1 

.3 

2.203 

120. 

.75 

1.2S5 

213 

.333 

2.099 

110. 

.8 

1.223 

20.5 

.375 

1.978 

97.8  i 

.875 

1.131 

13.1 

.4 

1.916 

91.6 

.9 

1.104 

.    10.4 

No  deductions  an^  here  made  for  a  r«*«iuction  of 
the  tcmjx'niture  of  the  steam  while  ex|iaDding  nr  for 
loss  by  iMick  pressure. 

Ex'-pan'sion-oonpling.  The  conpling  repiv- 
s(!ntcd  consists  of  an  eximnsion-dnim  of  thin  eop^ 
X  between  the  extremities  of  two  pipes  a  i.  Fig.  1901, 
which,  in  elongating,  press  the  aides  o^  the  dna 
in,  and  draw  them  out  in  cooling. 

Bx-pan'sion-dmin.  An  arrangp ment  hw  wUrb 
an  oc(>asional  change  of  speed  may  be  efleete^.  Thp 
iliameter  of  one  of  the  drums  is  made  Tariable,  and 
the  \\o\t  in  kept  strained  by  means  of  the  wcigbtfd 
roller  a.  The  part  of  the  erpaMrioU'dnim  nuked 
h,  consisting  of  a  boss  and  grooved  anna^  is  kejM 
fast  on  the  shaft ;  on  to  another  portion  of  the  an 
r,  which  slides  up  and  down,  in  the  groow  of  1^  ii 
east  a  i>ortion  of  the  circumference  of  the  dniB ;  it 
has  also  a  stud  </,  fitting  into  thn  cnrrrd  tlol  of  thi 
disk  r,  which  moves  Ioosa  on  the  hoM  1^  uid  ktf 
teeth  on  its  cirenmference  into  which  works  a  ph- 
ion  ft  with  ratchet  fixed  to  the  part  1^  uid  tmmi 
with  a  handle.     Asthediak  la  totamcdtfaei^flr 
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EXPLOSIVES. 


Fig.  1901. 


Expansion- Drum  and  Expansion- Coupling. 


left,  the  studs  move  up  or  down  in  the  curved  slots, 
and  the  diameter  of  the  drum  Is  increased  or  dimin- 
ished. 

EaE-pan'8ion-£;ear.  {Steam-engine.)  The  ap- 
paratus by  which  access  of  steam  to  the  cylinder  is 
cut  off  at  a  given  part  of  the  stroke.     A  cut-off. 

A  variable  cut-off  is  one  wliich  is  capable  of  being 
adjusted  while  the  engine  is  in  motion,  to  cut  off  at 
any  given  portion  of  the  stroke,  within  a  given 
lange,  as  the  requirements  of  the  w^ork  may  indicate. 

A  fixed  expansion  is  one  arranged  to  cut  off  at  a 
determinate  part  of  the  stroke. 

An  automatic  expansion  is  one  which  is  regulated 
by  the  governor,  and  varies  with  the  amount  of 
power  required. 

The  expansion  gear  of  marine  engines  generally 
consists  of  a  gi^aduated  cam  on  the  paddle-shaft, 
against  which  a  roller  presses  and  communicates  the 
movement  peculiar  to  the  irregular  surface  of  the 
cam,  through  a  series  of  rods  and  levers,  to  the  ex- 
pansion-valve situated  between  the  throttle- valve 
and  the  slides.     See  Expansion-valve. 

XSz-pan'aion- Joint.  1.  A  stuffing-box  joint 
uaed  when  a  straight  metal  pii>e,  which  is  exposed 
to  considerable  variations  of  temperature,  has  no 
elbow  or  curve  in  its  length  to  enable  it  to  expand 
without  injury.  The  end  of  one  portion  slips  within 
the  other  telescopically.     Known  as  a/ai^ce^joint. 

2.  An  elastic  copper  end  to  an  iron  pipe  to  allow 
it  to  expand  or  contract  without  injury. 

3.  An  attachment  of  a  boiler  in  its  fmming  to  allow 
the  former  to  expand  without  affecting  the  framing. 

XSz-pan'sion-valve.  A  valve  arranged  to  cut 
off  the  connection  between  the  boiler  and  cylinder 


r 


Fig.  1902. 


ion  '  Valve  {side  view  and  front  vtew). 

at  a  certain  period  of  the  stroke  of  the  piston,  iii 
order  that  the  steam  may  act  expansively  during 
the  remainder  of  the  stroke. 

One  form  of  this  apparatus,  for  marine  engines, 
derives  its  motion  from  the  crank -shaft  of  the  en- 
gine, the  valve-spindle  being  connected  by  a  series 
of  rods  and  levers  with  a  small  brass  pulley  which 
against  the  periphery  of  a  graduated  cam  on 
52 


the  crank-shaft,  by  which  means  the  steam  is  "cut 
off"  in  the  most  advantageous  manner  at  any  re- 
quiretl  portion  of  the  stroke.     See  Cut-off. 

Ez'ple-tive-stone.  {Masonry.)  One  used  for 
filling  a  vacuity. 

Ex-plor'er.  An  apparatus  by  which  the  bottom 
of  a  body  of  water  is  examined,  when  not  beyond 
a  certain  depth. 

In  one  form  it  is  called  a  submarine  telescope  ;  in 
other  forms  it  is  a  diving-bell,  submarine -boat,  etc 
See  Armuu,  Submakine  ;  Divino-bell;  Subma- 
rine-boat ;  Submarine-telescope. 

Ez-plo'aive-balL  One  having  a  bursting-charge 
whirh  is  ignited  on  concussion  or  by  time  fuse. 
See  Shell. 

Ex-plo'aives.  Gunpowder  was  in  use  as  far 
back  as  the  twelfth  century,  and  its  composition,  as 
shown  by  old  manuscripts,  did  not  differ  greatly 
from  the  most  approved  modem  manufacture.  See 
Gunpowder. 

Berthollet  proposed  to  substitute  chlorate  of  pot- 
ash for  8alt|wter  in  the  manufacture  of  gunpowder. 
The  explosive  force  was  in  this  way  doubled,  but  it 
was  found  to  explode  too  readily,  and,  at  a  trial  in 
loading  a  mortar,  at  Essonnes,  1788,  the  powder  ex- 
ploded when  struck  by  the  rammer,  blowing  mortar 
and  gunners  to  pieces. 

Fulminates  of  gold,  silver,  and  mercury  were  ex- 
perimented with  in  the  early  jiart  of  this  century, 
as  substitutes  for  gun|K)wder.  Fulminate  of  mer- 
cury is  obtained  by  dissolving  mercui7  in  nitric  acid 
and  adding  a  certain  proportion  of  alcohol  and  salt- 
peter to  the  mixturet  It  is  used  extensively  in  the 
manufacture  of  jwrcussion-caps  and  cartridges,  but 
none  of  the  fulminates  are  likely  to  be  used  m  lai^e 
quantities,  as  l>eing  too  expensive  and  dangerous. 
In  an  experiment  at  Paris,  a  grain  of  fulminate  of  gold 
was  placed  on  an  anvil  and  exploded  by  a  blow  from 
a  sledge,  making  a  dent  in  both  hammer  and  anvil. 

Pyroxyline,  or  gun-cotton,  was  discovered  by 
Schoenbein  in  1846.  It  is  prepared  by  immersing 
cotton  in  a  mixture  of  nitric  and  sulphuric  acid  for 
a  few  minutes,  and  then  washing  and  drying  it.  It 
has  been  experimented  with  by  several  Luroiiean 
nations  in  connection  with  fire-arms,  but  was  found 
to  be  dangerous,  and  to  rapidly  destroy  the  arms  by 
its  excessive  energy,  and  was  abandoned  by  all  but 
the  Austrians,  who  utilized  the  inipi-ovemeuts  of 
Baron  L<»nk  in  gun-cotton,  and  have  several  bat- 
teries of  artillery  adapted  to  use  the  improved  com- 
position. Abel  s  English  gun-cotton  is  now  used 
for  petards  and  in  mining.  Several  compounds 
based  on  gun-cotton  are  used  in  the  arts,  as  in 
collodion  for  photography,  surgery,  etc. 

Nitro-glycerine,  which  is  pure  glycerine  treated 
with  nitric  acid,  was  discovered  by  the  Italian 
chemist  Sobrero  in  1847,  but  was  very  little  used 
until  1863,  when  it  was  utilized  by  Nobel  for  blast- 
ing. The  explosive  energy  of  tliis  compound  is 
given  as  from  four  to  thirteen  times  that  of  rifle 
powder.  By  an  explosion  of  a  few  cans  of  this 
material  on  the  wharf  at  Aspinwall  in  1866,  a 
considerable  portion  of  the  town  was  destroyed, 
shipping  at  some  distance  in  the  harbor  much 
damaged,  and  a  number  of  lives  were  lost.  An 
explosion  of  a  storehouse  containing  some  hundreds 
of  pounds  of  nitro-glycerine  took  place  at  Fairport, 
Ohio,  in  1870,  accomimnied  with  much  loss  of  life. 
The  shock  was  felt  at  Buffalo,  160  miles  distant 

Nobel,  in  1867,  invented  a  com})ound  called 
dynamite,  which  consists  of  three  parts  nitro- 
glycerine and  one  ]>art  of  porous  earth.  Dynamite 
is  supjwsed  to  be  safe  against  explosion  from  con- 
cussion or  pressure.     S^e  Dynamite. 


EXSECTION-APPARATUS.  I 

Dunlins  AiVi-ts  from  ilynaniilc  in  llii!  Gnmloynu^ii 
'  -iwduat  Willi  oitiii-glyivriiiu,  iimtcad  of  earth  o 
\,     S«e  DOalih. 


lili. 


,  '■  Ijy  thi       .     .... 

•cidgBiiruiiiict  oftfieiliHtilluliunof  coal-Ur.     It  u.j^ 
ex{<eriTnented  with  by  tliK  Fnrn;!!  War  Dcnartmi-iit  tu 

^iiiniwiliT  Riid  i1]-iTiiniili'  in  its  uxiiIisEvr  foren. 

M.  Uerthrlot  gina,  in  .iHnaJeji  dt  L'himie  d  df 
Phgaiqae,  x  table  ahowing  (lie  rrlativK  tiiK«  uf  ex- 
;jlDsiviM,  From  this  tabk  i<j  deduuKil  thu  ralluwing, 
fxgiivHiK.-d  in  lenni  of  our  own  atiiuJiird  lucosarE- 


Clilarld.'  nf  nlcncFn 

aiio-«Hua  nlvil  Willi  aUtUH . . . 
Ouii-niltnn  iul»d  irilh  DbUnMe.. 

PlrrlciirtU 

Plnte-*linU«l»llhnllr.«  .-. 
Pkrtc  arid  mJinl  oith  rhhnti-.. . 

PU-rtt  irU  mUM  wllh  ^.]t  uf  cop- 

PW-ric  Hid  iniitd  liilh  o'^<l>  c^  id'l. 

Fkric  ifkl  idIiH  wllh  oiUb  or 

PtcriU  »f  puu>h  i^d^  wlUi  Dl- 
Pff  mU.  ofioiililh  inii^  -rilli  rhln  ■ 

147.871 
14U.216 
1IT,W7 

m.va 


49,Mi !  0  lao    D  los 


lB7,li!I  I  0331     3U6B 
82S.ua    0.33T    ien 


IS  EZTENSION-LADDEL 

hnmenu  and  tbc  rare*nn  have  rigid  eun  wW 
aironl  miTBiis  of  attachiuent  for  the  pnathtbc  pn 
and  the  caw.-s  are  held  to  the  um  by  fluiUetf«» 
rotiu  bunde/i. 

Eix-toiid'ed-4rt't«r.  (Prinling.)  Om  Mm 
a  rat»^  liruader  th&n  u»u«l  with  >  letleT  oril*U|kL 

Ex-ten'alon-ap'pa-ra'ttu.  {Smr/itaL]  ii 
instrunii'iit  di-si^iivd  tu  Miuterut  the  natinl  to- 
dt'tivy  of  lilt:  luUBclts  to  ■borten  when  ■  liab  hi 
Uvn  fractured  or  dislocated.  Onlitiatily  chit  ii  ikM 
by  mvanB  of  a  weight  and  puUeT  atticUd  to  m 
arraugement    aurtuuudiiig    the    limb   ion    "    ' 


above  the  point  of  fractnre  ;  bat  in  __. 
niiown  in  Fig.  1904  thia  i>  efferted 
threaded  roda,  the  lower  one  of  which 


'^M^lf 


ni  ait  ii]!-' powder. 
Fulminate. 


Ibc-aeo  'tloti  -  ^p^pa- 


(.¥", 


r-il.)     A 


i)])li[itnrsii]i]iortlOBtifr«ii 

which  a  M-ctiuD  of  bone 

hns  Wti  n'movnl,  In 
IhPPtimi]'1i',  ithosii^icap- 
ula  or  Fjiddli'-i>i»I  which 


otlllT 


,.d.i. 


boues  and  muscles.    The 
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EYE-INSTRUMENTS. 


aection  when  occasion  requires.  A  common  form  is 
shown  in  Fig.  1905,  in  which  the  sections  of  the 
Iftdder  slide  upon  each  other,  and  the  upper  one  is 
extended  by  chains  which  pass  around  roUers  and 
•re  wound  upon  a  windlass  jouinaled  to  the  lower 
aection. 

Another  form  has  a  standing  base  part.  The 
Isdder  is  formed  of  jointed  sections,  which  may  be 
folded  together  or  arranged  as  a  self-supporting  lad- 
der. Some  ladders  are  mounted  on  trucks  to  be  used 
in  emergencies.     See  Fire-escape. 

Some  of  the  Roman  scaling-ladders  were  made  in 
sections  and  put  together  to  form  a  large  ladder. 
Others  of  their  ladders  might  be  elevated  with  a 
man  on  the  top  for  reconnoitering. 

Zb-te'rl-orHicre'W.  One  cut  upon  the  outside 
of  s  stem  or  mandrel,  in  contradistinction  to  one 
whose  thread  is  cut  on  an  interior  or  hollow  surfatM^ 

Bz-te'rl-orHilope.  {Fortification.)  The  s\o]}e 
of  s  parapet  towards  the  country.  It  is  at  the  foot 
of  the  superior  slope,  and  forms  the  lower  portion  of 
the  rampart  above  the  escarp^  or  the  benne,  if  there 
be  one.     See  Paiiapet. 

Bs-tin'gaiah-er.  A  little  cone  placed  on  top 
of  a  burning  candle  to  extinguish  the  light.  Extin- 
.goishers  were  also  formerly  attached  to  the  railings 
of  city  houses  to  enable  the  link-ltoys  to  dout  their 
torches. . 

Some  lamps  have  attachments  which  may  be  made 
to  clasp  the  exposed  portion  of  the  wick  and  cxtin- 
,gaish  tne  flame. 

Bz-traot'or.  (Surgical.)  An  instrument  for 
removing  substances  from  the  bo<ly.  See  Bullkt- 
roRCEPs,  etc. 

Bx'tra-dos.  The  exterior  curve  of  an  arch, 
measured  on  the  top  of  the  voussoirs  ;  as  opposed 
to  the  9oJfU  or  intraaos. 

Eye.    An  opening  through  an  object ;  as,  — 

1.  {Nautical.)  a.  A  circular  loop  in  a  shroud  or 
rope.  A  worked  circle  or  grommet  in  a  hank,  rope, 
or  sail. 

6.  The  loop  of  a  block -strap. 
c  The  hole  in  the  shank  of  an  anchor  to  receive 
the  ring. 

2.  {Milling. )  The  hole  in  a  runner  stone  through 
which  the  grain  passes  to  be  ground. 

3.  The  hole  through  the  center  of  a  wheel,  to  be 
occupii^d  by  the  axle,  axis,  or  shaft. 

4.  The  eye  of  a  crank  ;  a  hole  bored  to  receive 
the  shaft. 

5.  A  metallic  loop  on  the  end  of  a  trace,  to  go 
oyer  the  pin  or  hook  on  the  end  of  a  single-tree.  A 
eoek-eye, 

6.  {Architecture.)  a.  The  ciR^ular  aperture  in  the 
top  of  a  donie  or  cuix)la. 

b.  The  circle  in  trie  center  of  a  volute  scroll. 
c  A  circular  or  oval  window. 

7.  The  hole  in  the  head  of  an  eye-bolt. 

8.  The  center  of  a  target.     A  bull's-eye. 

9.  The  thn*ad-hole  in  a  needle. 

10.  The  loop  in  which  the  hook  of  a  dress  catches. 
ZSye,  Ar'ti-fl'oial.    1.  A  shell  or  segment  of  a 

hollow  spliere,  usually  made  of  enamel,  and  so  in- 
serted as  to  present  the  appearance  of  tlie  natural  (^ye. 
Artificial  eyes  made  of  glass  are  found  in  ancient 

Egypt.     In  the  Abbott  Muse- 
Flg.  1907.  uni  of  Eg}'i)tian  Antiquities, 

New  York,  arc  several  wooden 
cats  with  glass  ey(».s.  One  of 
them  is  but  a  shell,  and  i-on- 
tains  the  munnny  of  a  cat. 
They  are  from  the  cat-tombs 
of  Sakkarah. 
Artifieial  B^.  In  the  example  (Fig.  1907), 


'  the  caruncular  portioi\  of  the  ocular  orbit  has 
unguinal  depressions  on  each  side  of  the  nasal  ex- 
tremity, so  as  to  establish  harmony  between  the 
circumference  of  the  i)rosthetic  shell  and  the  organic 
sinuosities  when  used  on  either  side. 

2.  {Nautical.)  An  eye  worked  into  the  end  of 
rope,  as  a  substitute  for  a  spliced  eye. 

jBye-bolt.  A  l)olt  having  an  eye  or  loop  at  one 
end  for  the  reception  of  a  ring,  hook,  or  rope,  as  may 
be  required.  The  insertion  of  a  closed  ring  into  the 
eye  converts  it  into  a  ring-bolt. 

Bye-cup.    A  cup  for  washing  the  eyeball.     Its 
lip  Is  held  tirnily  against 
the  open   lid,    and   the  ng.l906. 

eye-wa.sh  dashed  against 
the  ball,  or  force<l  against 
it  by  compressing  the 
reservoir,  as  in  the  ex- 
ample. The  device 
shown  is  also  applicable 
to  the  eyeball  for  the 
purpose  of  preventing 
myopia  by  preserving 
the  convexity  of  the 
cornea ;  the  bag  c,  being 
partially    exhausted,    is  Eye-Otgin, 

allowed  to  cxj)and  after 
the  edges  of  the  imps  are  seated  npon  the  eye-balls. 

Eye-ez'tir-pa'tor.  A  sui^gical  instrument  for 
removing  the  eye. 

Putting  out  the  eyes  has  long  been  a  common 
Oriental  punishment.  The  eyes  of  Zedekiah  were 
put  out  by  Nebuchadnezzar.  Xenophon  states  that 
in  the  time  of  the  younger  Cyrus  the  practice  was 
so  common  tliat  the  blinded  men  were  a  common 
spectacle  on  the  highways.  The  Kurds  and  Turke- 
stan hordes  yet  blind  their  aged  prisoners. 

Eye-glaBS.  1.  (Optics.)  The  glass  nearest  to  the 
eye  of  those  fonning  the  combination  eye-piece  of  a 
telescope  or  microscope.  The  other  glass,  nearer  to 
the  object-glass,  is  called  the /<;Zc{-glass.  See  Nega- 
tive Eye-pifxjk. 

2.  A  pair  of  glasses  to  aid  the  sight ;  usually  worn 
by  clasping  the  bridge  of  the  nose.  They  are  of 
various  shapes,  abed.  The  watchmaker's  or  en- 
graver's eye-glass  e  has  a  horn  frame  and  a  single 

Fig.  1909. 


cc^ 


Eye  '  Glasses. 

lens.     Its  flaring  edge  is  retained  within  the  ocular 
orbit  by  the  muscular  contraction  of  the  eyelids. 

l^e^head'ed  Bolt.  A  form  of  bolt  having  an 
eye  at  the  heatl  end.  It  is  intended  for  securing 
together  two  objects  at  right  angles,  — as  a  gland  to 
a  stutting-box,  etc.     See  Bolt. 

Eye-in'stru-ments. 

Operative.  Ectropyum. 

Cataract-knife.  Entro])ium. 

Cataract-needle.  Entropium-forceps. 

Couching-instrument.       Eye-cup. 


£y«-eTlirpatoT. 

Eje-rurceiia. 

Eyvlid-diUtor. 

Kye-iirotector. 

Eye-H{)eculum. 

Eye-ayriiip'. 

Iriankiiitnum. 

1  ridwtoiuy  ■  iiiatruniriit 

KeistORia. 

ljauliryniitl-dui:t  dilator. 

IViypiim. 

StrulHitiiiUH-forceiia. 

Strubimiiua'U:  isaora. 


Iridioscope. 
Ojainnieter. 

Ophlhfllniometer. 
0  [ihthsl  moiicope. 
OjilithBlmostate. 
Proathelic. 
Eye.  Artiticial 
Piipii.     Artifioial 

Eye-gltua. 
Gogfrks. 


„     .  — -     -     -leeye.     -        „   . 

Bye'let.  A  iliurt  im^ltii:  tube  wliwie  ends 
niuigisl  ovur  a)(uiii9t  tlie  surfiuws  of  tile  object  in 
whtuli  tliu  will  tubu  X*  iuHorted.  It  i*  used  om  a 
buihinf{  or  n-'iiifuivi;  for  holes  to  prvvunt  the  tearing 
of  thu  jM'HoMtcd  itlg>-  of  thu  fubrii;  or  lualeriul  by 
tiir  liu;[ag. 

EyeU'ti  an!  iruIr  rroin  stripi  of  metnl  by  a  cutting 
and  uimuhiiiR  ii[wnLlii)ii,  nr  |iiitichiii}C  itiid  shaiiinf;. 
In  tlie  fxainiili'.  tilt'  xtrt|i  uf  eyelet  luetal  is  for- 
wanled  by  tin-  uraHiiiii);  mws  of  a  nwiprocating 
betwwii  tht^  dies  which  form  frusto-conical 
I,  jin'liininiiry  to  auiiitaling  and  piiiK^liiiig. 

Ztyelet-eer'.  A  atali- 


lever,  betw< 


-l-holw 


Bjre'Iet-lnB-ma- 
chlne'.  A  niLiuhine  for 
attHvhiilft  ityijteta  [o  gnr- 
ini'nt!!  or  other  objects. 

Tiie  guide-pin  within 
the  |>unch  take.!  tlie  eyu- 
lebi  from  thn  mouth  of 
tlie  feviling.chuti-  B,  laiil 
pin  being  subjectnl  to  the 
iiction  of  ■  apKng  hnving 
B   tendi'ncy  to   force  it 

out  of  the  punch.   When 

.     pushi-d  ill,  the  gutde-pin 
^     IS  retiiineil  by  a  upring- 
Mfilti-maiing  lHacliinr.        cntch  which  ia  automat- 
icittly  released  aa   often 
u  the  punch  reai'hca  its  highi-at  position.    The  fric- 
tiou-xpriiig  retitiiis  the  eyelets  on  the  guide-pin  till 
the  puneli  forces  them  off,     Tho  ajivil  /  has  a  pro- 
jecliiig  i>oiiit,  and  is  surrounded  by  an  elastic  tubu- 
lar bi^,  »o  that  the  material  to  be  eveleted,  on  being 
fumil  ovi-r  the  point,  ia  pien'ed  and  then  supported 
by  the  elastic  bed,  which  ofient  sufficient  resistance 
to  permit  the  eyelet  to  be  forced  through  the  hole. 


Bytflat-^nnolL  A  device  u«ed  at  the  ilnk  far 
Bttuulliiie  iwpera  together  by  eyeleting.  It  hu  dm- 
ally  a  hollow  piitieh  for  making  a  hole,  and  a  ir- 
pundi  tu  ujuiet  the  flange  of  the  eyelet. 

Byalvt-Mt'tliig  Ma-ohln*'.    See  Etelitik- 


Eye-piaoa.    (Optia 


«  called,  i 


oacopei  or  tcleaeope*  to  amm 
med  at  the  focni  of  the  tlgM- 


A  giaduted  ll^ 


tuhe,  s 


the  aerial  image  formed 
glaaa.  —  BliAsiiB, 
Eye-pieces  may  be,  — 

1.  rutfive  (Banrndent). 

2.  Nrgativi  (Huyghenian). 

3.  Diagonal. 
1.  Solar  (Dawei). 
5.    Terrairia/  or  trtding. 

Ere-iriecft  lCl-crom'«-tBr. 

of  gluts  introduced  through  alita  in  the  cye-nMt 
M  to  occupy  the  center  of  the  Geld.   Aoafl- 

—_,  _  -Im.  A  circular  single  eye-^aaa,  adapbl 
to  U'  held  to  its  place  by  the  contraetiOB  of  the  «- 
bilal  iiiuscira. 

Ere-flpao'ii-ltun.    (Airyfcol)    An  inatmait 
for  iTilnting  the  eyelidi, 
to  ex)>09e  the  exterior  >%^  WL 

i»rlious  of  the  eye  and  ^ 
Its  adjuncts. 

Bye-apUoA.  (yaw 
tical.)  A  splice  made 
by  turning  the  end  of 
a  rope  back  on  itself 
and  splicing  the  end  to 
the  standing  p«it,le«iT- 
inga  loop. 
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FABBIO. 


F. 


fxkk  A  cloth  made  by  weaving  or  felting. 
rioiu  names  are  deriyed  from  material,  text- 
leneaa,  mode  of  weaving,  color,  mode  of  col- 
mrfaoe-fini^ing,  place  of  manufacture,  etc. 


gloMT  cloth,  and  dmpe  of  mantle  wann, 
„^_.Vi§  th»  imprenioii ;  eT»ty  airy  woof, 
ChqriMOr,  and  Iwiae,  and  eerge,  and  alapina, 
nHUDT,  and  cnuM,  and  the  long  coontletB  Uat 
Of  1IOQM&  wohe." 

Dtkr,  Tke  Ftuet,  1757. 

fiftDowing  list  includes  the  names  of  the  prin- 
irfetiM  m  fabrics,  except  those  of  merely  fan- 
id  ephemeral  nature :  — 


Boshah. 

Braid. 

lane. 

Breluche. 

MM. 

Brilliant 

• 

Broadcloth. 

sat. 

Brocade. 

tlL 

Brocatelle. 

ipola. 

Buckram. 

% 

Buke-muslin. 

lo. 

Bunting. 

mae. 

Burdett. 

Ina. 

Burlap. 

s. 

Cacharado. 

Cadence. 

* 

Gaffa. 

Calamanco. 

Calico. 

g- 

Camba^es. 

^   Cambna. 

nd. 

Camlet. 

sr. 

Camptulicon. 

jte. 

Cannequin. 

ina. 

Cangan. 

inoia. 

Cantaloon. 

u 

Canton  flannel. 

• 

Cantoon. 

liana. 

Canvas. 

in. 

Carpet. 
Casnmere. 

B. 

) 

Cashmerette. 

Cassimere. 

u 

Cassimerette. 

tie. 

Castor. 

Cauthee. 

• 

Chainwork. 

teen. 

Challis. 

1. 

Cham  bray. 

•atiipea. 

Charkana. 

not. 

Check. 

Check -mak. 

g-cloth. 

Chenille. 

China-^rass  cloth. 

rd. 

Chinchilla. 

!t. 

Chine. 

, 

Chintz. 

let. 

Chitarah. 

ae. 

Cloth. 

«: 

Coburg-cloth. 

izue. 

Coff-ware. 
Collar-check. 

1. 

nuslin. 

Coothay. 

• 

Cordillas. 

t. 

Corduroy. 

a. 

Cossas. 

Cotillion. 

Cottonade. 

Crape. 

Crape-morette. 

Crash. 

Crepon. 

Crequillas. 

Crinoline. 

Cristale. 

Cut-velvet, 

Damask. 

Damask-satin. 

Damassin. 

De  bege. 

De  laine. 

Demyostage. 

Denim. 

Diaper. 

Diaphane. 

Dimity. 

Doeskin. 

Doily. 

Domestic. 

Domett. 

Dooriahs. 

Dorsel. 

Dorsour. 

Dowlas. 

Drab. 

Drabbets. 

Drap  d'et^. 

Dreadnaught. 

Drill. 

Drugget. 

Ducape. 

Duck. 

Duffels. 

Duroy. 

Duttees. 

Elastic-goods. 

Empress-cloth. 

Farandama. 

Felted  cloth. 

Feamau^ht. 

Femandina. 

Fingroms. 

Flannel. 

Floor-cloth. 

Foulard. 

Foundation-muslin. 

Frieze. 

Fustian. 

Gabarage. 

Gala. 

Galloon. 

Gambroon. 

Gauze. 

Gaze-a-blutoir. 

Gimp. 

Gingham. 

Gobelins. 

Golpathen. 

Gorgonelle. 

Goseuuner. 

Grass-doth. 

Grenadine. 

Grogram. 

Gros. 

Gunny. 

Hair-cloth. 


Holland. 

Huckaback. 

Hum-hum. 

India-rubber  cloth. 

Ingrain. 

Jaconet. 

JamdarL 

Janus-cloth. 

Japanese  silk. 

Jean. 

Jemmy. 

Kalmuck. 

Kenneta. 

Keper. 

Kersey. 

Kerseymere. 

Kompow. 

Lace  (varietiefl,  see  Laoie}* 

Lapping. 

Laating. 

Lawn. 

Leno. 

Levantine. 

Linen. 

Linsey. 

List. 

Lockram. 

Long-cloth. 

Loon^hie. 

Lu8tnn|;. 

Lutestnng. 

Mail-net. 

Marabout. 

Marseilles. 

Marsella. 

Match-cloth. 

Matting. 

Medley-cloth. 

Melton; 

Merino. 

Milled  cloth. 

MiUinet. 

Mixed  fabrics. 

Mohair. 

Moire. 

Moleskin. 

Moquette. 

Moreen. 

Mozambiaue. 

Mull-muslin. 

Munffo. 

Muslin. 

Muslin  de  laine. 

Muslinet. 

Nacarat. 

Nainsook. 

Nankeen. 

NaiTow-cloth. 

Neigelli-clo^ 

Net. 

Nettle-cloth. 

Oil-cloth. 

OUedsilk. 

Oil-skin. 

Oigandie. 

Oraanzine. 

Orleans-cloth. 

Osnaburg. 

Pack-cloth- 
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FACR-WHEEL. 


Pftdesoy. 

Palampoor. 

Panne. 

Piiper-niuslin. 

Paramatta-cloth. 

Pennistone. 

Percale. 

Petersham. 

Pile. 

Pillow. 

Pilot-cloth. 

Pique. 

Pi(iu^. 

Plaid 

Plain -hack. 

Platilla. 

Plonket 

Plumeta. 

Plush. 

Poldway. 

Polemit. 

Poliroita.  ' 

Pongee. 

PopHn. 

Pou-de-8oy. 

Poulon. 

Po^'al. 

Pnncettas. 

Print. 

Prunello. 

Puddie. 

Punium. 

Puraah. 

Rattanas. 

Ratteen. 

Ravens-duck. 

Razago. 

Ribbon. 

Romal. 

Rubber. 

Rubber-cloth. 

Rug. 

Rugging. 

Rumswizzle. 

Russia-duck. 

Sa(*king. 

Sacathy. 

Sau-cloth. 

Sarsnet. 

Satin. 

Satinet 

Satin-jean. 

Say. 

Sayette. 

Scehand. 

Selvage. 

Sendal. 

SiTg<». 

Serj^'tte. 


Shag. 

Shalli. 

Shalloon. 

Sheeting. 

Shirred  goods. 

Shirting. 

Shoddy. 

Shot-silk. 

Silesia. 

Silk. 

Silk-shag. 

Sof. 

Soocey. 

Spinel. 

Stripe. 

Stuff. 

Swaiisdown. 

Swiss-muslin. 

Tabaret. 

Tabby. 

Taffety. 

Tambour. 

Tammy. 

Tai)e. 

Tapestry. 

Tarletan. 

Tarpaulin. 

Tartan. 

Terry-fabric. 

Thibet-cloth. 

Thickset. 

Ticking. 

TickenMrgh. 

Tiffany. 

Tinsel. 

Tissue. 

Tobine. 

Toilenet. 

Toumay. 

Toweling. 

Trellis. 

Tufted  fabric. 

Tulle. 

Tweed. 

Twill. 

Unions. 

Vadmel. 

Velours. 

Velvet. 

Velveteen. 

Verona -serge. 

Vessets. 

Vitry. 

Watimal. 

Watere<i  goods. 

Wincy. 

Wire-jjRuze. 

Yasmas. 

Yerpis. 


Fa-^ade'.  (Architecture.)  The  front  or  face  view 
of  a  building. 

Face.  Tlic  front,  exposed,  principal,  dreRse<l, 
or  effiH'tive  surface  of  an  object.  The  surface  from 
which  others  are  laid  off  or  tried,  and  by  which 
they  are  tested  as  to  angle  or  ])n)iK)rtionR. 

1.  (Iforvfogy.)  The  dial  of  watch,  clock,  com- 
pass-canl,  or  counting-regist<'r. 

2.  {, Architecture.)  a.  The  front  or  broad  side  of 
a  buiMin;?.     Thf.  fou^ade.     The  front  of  a  wall. 

6.  Tlie  surface  of  a  stone  ex]K)sed  on  the  face  of  a 
wall.  The  side's  are  flantSf  the  upi>er  and  lower 
surfaces  are  t)cda. 

e.  The  front  of  an  arch  showinc;  the  vertical  sur- 
faces of  the  outside  row  of  voussoirs. 


oTi 


8.  (FortificatioH.)  One  of  the  parts  which  fom  i 
salient  angle,  projecting  towanU  the  ammtr^,  Bn 
Bastion. 

4.  (Carpentry.)  a.  The  front  of  a  jamb  pwiiM 
towards  the  room. 

6.  The  sole  of  a  plane. 

5.  (Forging.)    a.  The  working  portioii  if  a ! 
mer-head. 

6.  The  flat  part  of  an  anvil. 

6.  ( Ordnance,)  The  tmfaoe  of  metal  at  the  i 
of  a  gun. 

7.  {Steani-myinurmg,\    a.  The   flat   ptit 
slide-valve  on  which  it  movea. 

6.  The  flat  portion  on  a  cylinder  fonntng  a  sett  (br 
a  valve. 

8.  {Oearing.)  That  part  of  the  acting  nrfMPof 
a  cog  which  projects  Myond  the  ptteh  Uae.  Tin 
portion  within  that  limit  is  the  flank. 

9.  (Orinding.)  That  portion  of  a  faji  or  vbad 
which  is  employed  in  grinding,  be  it  the  edge  or  ^ 
disk. 

10.  (Printing.)  The  inked  lOTface  of  a  type,  lit 
character  of  the  face  for  size,  style,  and  pioportMM 
gives  the  name  to  the  type.  As  to  |iropoitioM,  it 
may  be  standard,  extended,  compreued,  kwfy, 
light,  etc. 

11.  The  edge  of  a  cutting  instrument 
Face-ham'mer.    One  with  a  flat  laci^  is  dii* 

tinct  from  one  having  pointed  or  ednd  ^tcna. 

Faoe-f^nard.  A  mask  with  windows  for  te 
eyes,  adapted  to  the  use  of  persona  espoaed  to  gnst 
heat,  as  in  glass-houses,  foiging  heavy  woriu^  aad 
in  the  various  metalluiigic  furnace  operations^ 

Also  for  workmen  exposed  to  flying  paitickBil 
metal  or  stone. 

Cohn,  an  oculist  of  Breslau,  made  an  catinato  of 
the  number  of  workmen  in  metal  who  had 
injured  by  flying  piisoea,  and   found  that 
1,283  workmen,  90  per  cent  had  tuflered  to 
extent ;  40  per  cent  had  been  under  medical 
ment ;  59  were  permanently  ii^ared ;   21  had  1 
one  eye.     He  introduced  mica  apectaclea. 
'    Face-joint.    That  joint  of  a  vouaaoir  whicb 
pears  on  the  face  of  the  arch. 
.    Faoe-pieoe.    (Shipbuilding.)    A  nieee  of 
wrought  on  the  forefiart  of  the  knee  or  the  head. 

Faoe-plan.  (Architectural  drawimg.)  The 
cii»nl  or  front  elevation. 
.  Face-plate.  (Titmina.)  AplatetcivwadflBtD 
the  spindle  of  a  lathe,  and  affording  a  meaaa  of  a^ 
taching  the  work  to  be  turned ;  or  a  |4aoe  of  iU 
tachment  for  a  pin  which  cornea  againat  the  dtg  or 
driver  on  the  work  and  im]iarta  rotation  to  the  ~ 

A  true  plane  for  testing  a  dreowd  snrfiue. 
t    Fac'et.    A  little  face.    One  of  the  amall 
which  form  the  aidea  of  a  natural  ciyatal ;  of 'a 
diamond  or  other  gem  ;  of  a  cut-glaas 
vessel.     The  faceta  of  diamonds  are  known  ■• 
or  skill  faceU  and  itor-faceta.      l^per  d[iU- 
are  wrought  in  the  lower  part  of  the  leari^  aad  tmm^ 
nate  in  the  girdle  ;  under  skill-faceta  are* 
the  jMvilions,  and  terminate  in  the  girdU, 
faceta  are  wrought  on  the  becela  and  tcmiaito  ii 
the  table.     See  BRILLIANT. 
.    Face-walL    (Building.)    The  front  waD. 

Face-wheeL    This  is  another  naaa  for  a 
or  con t rate  wheel,  which  haa  con  projecting 
the  periphery  at  right  angles  to  the  plane  of : 
The  term  is  applicable  to  a  wheel  wnon  Cmm 
than  its  perimeter  is  made  effective,  u  ia  tbt 
whitels  cited  and  in  the  annexed  illnstiatioBp 
the  ground-wlnnd  of  a  harvester.     The  teiB  b 
apj>lied  to  a  wheel  whoae  diak«laee  ii 
grinding  and  poliahing.     A  lap. 
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',  are  faj^ta  for  bi 

Tiigota  for  railway  nila  in  which  ths  poitiou 
>!  ateel,  which  becomea  th«  tread,  a»  iag,  «  k 
itf,  /  bos  a,  portion  of  old  nils,  cat  and  built 

fagotB  for  bouiu  with  trteel  fact*.    8m 
also  Bkam. 

2.  A  bundle  of  stavp 

8.  Abundlaof  bnigli-wood.  Afiudnt.  S*e 
■Ibo  Gabion  ;  Dikb  ;  Fillino. 


"*      Pft'd-a.    {Architeeture.)     A  flat  band  projecting 
diriitly  from  the  general  uirface. 

In  arehitraTB  may  baTe  oeveral  different  faces, 
tenned/ndaa 
«      TwoftBg.    An  exterior  covering  or  iheatbing. 

1.  {Hydranlie  ETi^vneering.)  a.  Protection  for  the 
•xposed  faces  of  >pa- walls  and  embankments, 
flareral  diflurent  kinds  are  used,  according  to  the 
bcilitiea  and  means. 

Earth-work.  Thatch-wood  work. 

Turfing  or  sodding.        Wbarfine. 

Pile  and  stone  work.      Stone-walls. 

(.  A  layer  of  soil  over  the  puddle,  Upon  the  sloping 
ildes  of  a  canal. 

S.  [Founding.)  Powder  applied  to  the  face  of  a 
mold  which  receives  the  nietsl. 

The  object  is  to  give  a  tine  smooth  surface  to  the 

the  fating  consiats  of  various  materials,  economy 
and  the  description  of  casting  being  taken  into  con- 
nderation. 

Heal  dust  or  waste  flour. 

Powdered  chalk. 

Aahea  of  wood  or  tan. 

Charcoal  dost 

Loom-atone  powder. 

Bottenatone  powder. 

An  equivalent  eflect  is  prodnced  by  depositing  a 
layer  of  soot  upon  a  metallic  pattern  by  smoking  it 
In  a  fire  of  cork  shavings,  or  of  n!sin  burned  in  on 
iron  ladle,  or  in  the  flame  of  a  link  or  s  lamp. 

8.  The  front  covering  of  a  bank  by  means  of  a  wall 
or  other  atructnre  to  enable  it  to  lie  made  steeper 
than  the  natural  talus  of  the  material. 

1.  The   covering  of  hriik  or  rough  stone-work 
with  fine  masonry,  sucli  as  sawed  freestone  oj-  mar- 
Ue. 
J     Fao'liig-biiok.    {Building.)     Front  or  piessrd 
,  Wek. 

J       Pag'ot.    1.  (.Welal.)    A    bundle    of    scrap    or 
winnght-iron  for  working  over. 

It  is  usually  a  bunch  or  pile  of  Imra  wcdgivl  to- 
gether in  a  hoop.  If  it  be  lar^c,  n  round  bar  in  the 
Mnter  is  surrounded  by  the  shorter  ones  and  form'* 
a  porter  by  which  the  fagot  is  guided  to  and  from 
tbe  furnace  and  underneath  the  liammer. 

Scrap  is  also  fagolcd  for  heating  in  the  reverberat- 
ing furnace,  for  tilting,  or  for  re-roUiug. 

In  fagoting  iron  for  rolling  into  bcam<,  respect 
mnat  be  had  to  the  disposition  of  the  pieces,  so  as 
to  bring  the  Iran  of  the  tread,  soffit,  and  web  into 
the  most  judicioux  arrangement  for  the  strain  it  will 
be  Toqniivd  to  bear. 


J  Fag'ot-ed  I'ron  Fiu'naoe.  (Ittialiturffy.)  A 
form  of  furnace  adapted  for  scran  and  bar  cut  up  and 
fagoted  for  rthesting  and  re-rolling. 

Fa^i-ot'to.    (ifutii:.)    An  instrument  with  a  leed 
and      month -piece      like      the 
clarionet,   and    rcsemliling    the  f^-  lOU- 

liasM>on.  « 

The  allO'faf/Mo  has  a  compass  1 
of  three  octaves,  commencing 
with  C  in  the  second  spsce,  base 
clef  :  continuing  to  tln>  C  second 
ledficr  line  above  the  tnble 
stafT  with  their  intermediate 
semitones.  It  bos  seven  keys 
and  key-holes,  three  on  the  op- 

rsite  Bide  to  ihat  repre^nted. 
Fatar'eti-heit  The  kind  of 
theniiometcr  UHed  in  England 
end  the  United  States,  snd  named 
Hftcr  the  inventor.  It  ditfera 
from  the  Celsius,  or  centigrade,  Fiiitiu. 

andthe  Reaumer.  SppTherhoueter. 
CntlgTHli, 
Fsh.  orOJdiu.  BaHmv. 

Boiling  water    .      212"  100"  80° 

Freezing    .       .       32  0  0 

J  Tai'eaoe.  {FeUrrii^  A  fine  kind  of  pottery 
named  from  FoenTO,  in  Romagna.  It  was  originally 
made  in  imitation  of  nugolica,  and  afterwards 
acquired  some  eharacteristica.  Delft  aftervrai-da  be- 
came celebrated  for  the  manufacture  of  faience. 
This  ware,  having  pa.sse<l  through  the  fire,  preserves 
a  certain  amount  of  porosity,  and  is  then  covered 
with  a  glaze. 

The  different  kinds  of  faience  are  produced  by  the 
use  of  common  or  of  fireclay;  the  admixture  of 
sand  with  the  elay,  a.s  in  Persian  ware  ;  the  use  of  a 
transparent  or  of  a  colored  glaze  ;  of  an  opaqae  or 
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translui:eiit  enamel  ;  ami  by  a  combuution  of  tlicse 
/   prOdKHM  on  tho  name  piece. 

Fttlnta.  {Ditlilluu}.)  The  later  ii-sulta  of  dU- 
tillation  of  wnt^  of  low  specLlicgnirity,  uadr«B«n'vd 
for  reilistillatiun. 

FKir-lmid'ar.  A  guide  far  a  to\k.  It  may  bo  a 
n>  1918  t'li'"'*''''  uriujili',  or  xlu'avc. 

BA  jierfurati'il  boani,  tliTOUf[h  wlioxc  rC' 
8{ieotivi!  Iiulcn  the  vnriuuH  niivH  uf  riiiiiiiii);- 
ngcitiR  are  rove  to  ki^-|i  tliuia  distiliut. 

F«lr-40kth'«.     {lx<illif.r-«uimifiKlan.) 
LeathiT  liiiiahed  iu  tlii>  niitural  color  or  tbnt 
ini[)artLHl  liy  the  laiiiiiiiK  jiroiMMB ;  free  from 
any  Htvoial  uoluriiif;,  —  lilm-k,  for  imttaliee. 
FaK«.    A  wiiiiliiig  or  wiil  of  a  ni|ie  or 
hawHur.     Ill  tli<^  ruil.  the  /akea  are  a  liidix, 
and  A  range  nr  liiyer  of  fiUici  fonoH  a  tier. 
)  When  the  ro|iu  is  amii;^d   to   run   free 
I    when  let  gOt  **  iu  roultet- lines,   it  19  dis- 
powrl  in  juimllel  liends  of  One  fathom  eouli. 
Fal'cluon.   \lVcapi,n,)    A  swont  in  use 
ill  the  13tJi  ixuturv,  with  a  hmail  bhule 
V ,       wideuiiiy  towards  the  point,  the  eil^'e  con- 

^^'^■i  Tal'oon.  An  olJ-tiine  pi.^eo  of  ord- 
nance, about  7  fmt  lunff,  liaviug  a  bore  of  3  iiiuhex, 
and  thruwint(  a  ;i-|>oiiiMl  liatl. 

Fal'oo-net.  An  old  piei-e  of  onlnance,  xmall- 
er  than  a  fuleon,  throwing  a  ball   of  1^   puuiids 

^dd-«tooL  A  foliling  stool,  or  backleu  seat. 
It  i»  as  old  aa  Ramciii-ji,  ami  is  now  eominunly  called 
a  camp-at/iol.     F-ildiitorit- 

FalL  1.  That  part  of  the  roiie  in  hoisting- taekle 
to  which  nower  is  ajiplieil.  One  end  uf  the  ro|ie 
U  attached  to  a  iioint  of  sn|i|iort,  Hay  a  hook  nr  un 
eye  below  the  umier  bloirk  of  the  lai'kle,  wid  in  (hen 
rove  through  tlie  bloukx ;  the  rn<t  eiirrind  to  the 
winch,  camtnii,  crab,  or  other  hoiating-engine,  ia 
the/(iH. 

2.  The  amount  of  di'sccnt  in  a  given  distance  ; 
as,  — 

a.  The  vertical  jiitch  of  water  at  a  mill. 

b.  The  inidination  of  a  water-courae. 

Larjte  and  derp  rivers  run  swiftly  with  a  fall  of  1 
foot  i>rr  mile,  or  1  iu  A.ODU. 

Smaller  riven  and  branches  rer[uire  double  the 
fall,  or  2  feet  per  mile,  1  in  2,500. 

Small  brooks  '      "    ' 
4  feet  jier  mile,  c 


-  rall-blook 
Hook.    A  hook  J> 

rorad:ivit-r.>l]b1m-k 
A  B  r.'lnis.-.l  bv  thu 
action  of  the  .■..^l  1 
and  link  //,  when 
the    Wit    has   de- 


ing  secured  o 
DAvrr. 

"  Fall'er.  1.  (GiMoH-nuiHu/adim.)  TkJUbrk 
an  arm  on  a  malt-eoTTiagi,  operkling  the  /Win 
ifirr,  nhiMG  duty  it  ia  to  depraas  the  vanu  «bfi 
the  I'urriuge  is  about  to  run  back,  in  onlcr  that  di 
yams  may  begin  to  wind  on  at  tlic  bottom  ul  tli 
Clip  and  be  regularly  distributed  thetnm  h  At 
faller-wire  is  raised.  See  Mi^LE.  The  aiutlrr/^ 
is'  nnothiT  wire  beneath  the  yani*v  and  amlti' 
weighted  to  keep  ttiem  Uut. 

2.  IFliLr-mamffaiiurt.)  A  bar  in  the  flu-tpnri- 
ing  inacliiiu:,  having  attarheil  ■  number  of  leniol 
ncedleH,  forming  '  comb  or  gills.  A  gill-har.  TW 
nifice  of  the  gill*  b  to  uuiulat«  tbe  actian  U  ikt 
human  fingers  in  detaining  to  sunw  extent  tin  list 
as  it  |iasses  to  the  drawing- roller,    tiee  SrauDii. 

The  term  fuller  is  derived  from  tli*  motiin,  ih 
gilt  Iviiig  raiard  and  lowered  no  a*  to  alttnuldj 
detain  nml  n'leuse  the  liiu. 

rovingH,  slubhiii       ..  j ^,. 

points  uf  the  iiielinc{l  spindli's  in  a  tluiii»§-madmt 
or  mule,  in  onler  tint  tliey  may  be  wodqiI  intatHi 
upon  tlie  spindle  in  the  lackvatd  motion  «ftM 
billy,  or  inuh-carriage,   as  the  cue  may  bi.   flu 

2.  A  device  in  the  silk-donbling  machine  (k 
stopiiing  the  motion  of  the  bobbin  it  the  t^~~' 


FbImi  a  term  used  as  to  constructions,  m  parts 
of  a  tem{iorary  or  supiiteiiiental  ehatuter. 

Tal»9-OOI«.  {FaundiHfi.)  A  psit  of  a  pattOI 
which  is  used  in  the  unttercul.  part  of  a  moU,  and  ii 
not  withdrawn  with  the  main  )«rt  of  the  pawn, 
but  reiiinved  by  a  Uteml  draft  subwqnently. 
J  Fal>«-kaeL  iSkipbuUding.)  Timbera  wotkri 
on  to  the  main  or  true  keel,  and  intended.  — 

1.  To  [irevcnt  leeway, 

2.  To  protect  tlie  maiu  keel  in  cue-oT  |pDBadii(i 
1  Falsa-kMl'aon.  lSkipbuildi»f.)  Om  Ijiiv 
loiiEituJiiially  above  the  Iwil  one. 

>  Falae-key.  A  key  roughly  made  oT  a  facal  ^ 
i.iin,U-A  to  Hvoitl  the  wards  of  a  lock.  A  yittJ^i. 
ralBe-pll&  {P,le-ilrinn^.)  An  additioMl  kiftl 

Even  to  a  pile  aftiT  driving.     A  temponij  pa- 
iigHtion  at  the  upiier  end,  when  the  pile  has  pasl 
beyond  the  immediate  reach  of  the  monker,  liMU 

FalM-rail    1.  {Carpenlry.)   Athin 
bvr  inside  of  n  curvnl  head-raiL 
iShipl'iiildiHii.)    Afadng 

Falae-roof.  lairpemlry.)  The  part  botwMB  tla 
ceiling  of  the  upper  cbainliersaiidtM  naf-MntfaK 
,  Falso-atam.  iShipbuHding.)  Onahjodtalb 
rorwiiii)  lurl  of  the  stem. 

.  Falao-HStani.  IShipbuilding.)  fUm^an^f^ 
etc.     Siipjilcinenlai  HirnctntM  or  ttalMB  aceiHsij 

■  Fal*e-w<ttka.  (civa  Sngintiriii^.)  C\maUwt 
tiuil  work*  to  eiinblc  the  erection  of  tke  wais  m^A 
.Amoiig/n/w-m>nt'jt  may  be  cited  coOar-diH^WIl^ 
i-entering,  scaffoliiiiig,  etc 

<  Fan.  1.  A  device  warod  or  ivtatad  to  M^l 
ciriMiIiition  of  air. 

The  cAoK-rj/,  or  flv-flapper  of  tha  plaiM  at  Wk 
is  mrnli'  of  the  bushy  tail  of  the  Thibrtan  jA. 

Fans  made  of  ostrich  and  other  bmlhm»wm»tt^ 
inuiily  used  in  ^-pt,  for  tlta  poipoMof  aMlli|4l 


FAN-BLOWER. 


FANNING-MILL. 


motion,  and  &lso  for  brushing  away  flies.   The    tating  iiliaft  creates  a  blast  of  air  for  forge  purpoees, 

• '■       -     ■  ■        '      ■■  ■■       -  '         or  a  current  for  lii-aft  or  vuiitilation.      In  the  exam- 

I    pie  {A,  Fig.  1BI8I,  the  machine  is  applied 


conferred  upon  his  sons,  and  we  hee  them 
ly  Egyptian  paintings  and  scnlptuna,  with 


._    if  princes  and  carrying  the  flabella,    . 

or  Doneh  of  festhera  on  the  uuil  of  a  long  han- 
Among  other  paintings  may  bu  specially  cited 
if  tie  triumph  of  Hiuneses  III.,  the  great  3e- 
I  of  Herodotus,  about  I3u5  B.  c.  The  flabel- 
1  bIiowii  in  the  tonibs  of  lleni.Hassan,  Thebus, 
il&butron,  of  dates  from  1706  C«  13S5  b.  c. 
}te  humble  life,  men  are  represented  keeping 
«s  «wiiy  from  the  drink  preparc<t  for  the  reap- 
thelield.  See  Bellows;  Biawer;  Pu.vkau; 
tUToH  ;  and  liat  under  AlR-APPLIAMCER. 
kpe  hoc  ilabellum,  et  ventulnm  buicuc  facito," 
ke  tfaii  fan,  and  give  her  thua  a  little  air. 
ifl  made  of  ostrich  ami  other  feathers  main- 
I  their  hold  upon  the  people,  and  were  common 
)  teign  of  Elizabeth,  being  ornamented  with 
lod  silver.  According  to  Evelyn,  our  modem 
fans  were  introduced   by   the  Jesuits   from 

I  coQunon  palm-leaf  fan  of  this  country  is  im- 
1  from  the  East  and  West  Indies,  and  is  made 
portlaD  of  the  leaf  and  ataik  ;  the  leaf  being 
I  on  the  edges  with  strips  and  thread.  The 
«ie  (an  is  maile  of  hamboo  and  paper.  A 
of  bamboo  forms  the  handle,  is  split  into  a 
er  of  fibers  which  are  ilia(ilayed  in  fan  shape 
•atoned  in  position  while  paper  is  applied  on 
tide.     They  are  then  [Hiitittd  and   inscribwl 

I  do  not  convey  any  very  distinct  impresaion 
M  a  people. 

chanical  fans  for  household  uses  are  driven  by 
work  or  weight,  are  rotary  or  oscillating. 
larger  scale,  tney  are  used  for  urging  lirea  and 
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ing  shavings  from  the  cutters  of  planing-machines. 
The  rotation  of  the  fan,  by  belt  and  pulley,  in  its 
box  a,  causes  &  downward  dnift  through  the  pipe  b, 
rronnected  with  which  are  the  horizontal  pipea// 
j  and  vertically  ai\justable  pipes  e  e,  having  flaring 
I  mouths  directly  over  the  cutlers  d  of  the  planers ; 
the  shavings  are  drawn  upward  through  the  pipes  e, 
ind  carried  through  /  b,  when,  iiassing  throngh  the 
blower,  they  are  driven  througfi  its  mouth  e  into  a 
chute  which  takes  them  to  an  apartment  whenoe 
they  may  be  removed  as  n^uired  for  fuel. 

B  (Fig.  1918)  is  intended  for  intensifying  the  draft 
of  a  furnace  d  ;  the  products  of  combustion,  beinK 
caused  to  take  first  an  ascending  end  then  a  descend- 
ing course  through  the  curved  pipe  b,  are  expelled 
at  c.  Blowere  are  p/envm  (pressure),  or  vacuum, 
which  is  etjuivslent  lu  exhaust :  either  form  is  used 
for  the  various  purposes  of  ventilation,  air-dnft  for 
fnrnacea.  etc.     See  also  Blowek  ;  Fakmnq-iiill. 

Fon'OT-^lne.  {Navlieal.)  A  down-haul  line 
passing  throngh  a  block  at  the  jaws  of  a  gaff. 
.  Fan'cf-ioll'w.  {Carding-maehine.)  One  placed 
inimediati'lv  in  advance  of  the  doffir,  and  provided 
usually  with  struight  wire  teeth,  its  function  being 
to  loosen  np  the  wool  on  the  main  cylinder  so  that 
it  may  he  b<ken  up  with  facility  by  the  doffer. 
■  Fan'doa.  A  large  cojiper  vesi«l  in  which  the 
"  hot  process  "  of  nmalgamalion  is  conducted,  blocks 
of  copper  being  drawn  around  like   the  porphyry 

Fans.    A  weathercock .     A  mne. 
I  Fang.    1.    (Miniwi.)    a.    A   niche   cut  in   the 
side  of  an  adit  or  shaft  to  serve  as  an  air-course. 
b.  An  ajr-pi{ie  of  wood  in  a  shaft.     An  air-main. 

2.  A  projecting  tooth  or  prong  in  a  lock,  bolt,  or 
tumbler. 

3.  {ifaveical.)    a.  The  valve  of  &  pump-box. 
b.  The  bend  of  a  rope. 

*,  A  lon^  nail. 

5,  A  projecting  claw,  as  that  on  the  reveiwe  of  • 
belt  plate,  whicli  passes  through  the  belt  and  ii 
clenched  or  riveted  at  the  rear. 

e.  The  tang  of  a  tool. 
--  Fui'iOB.     (lUl.  ^OTi/nlinic,  a  standard.)    Asmall 
flag  for  a  surveying-station. 

-  FkQ-Ught.    (jlrchifeclure.)    A  semicircular  tran- 

-  Fan'ner.  A  blower  or  ventilating-^.  See 
Fajjning-mill  ;  Bloweh. 

from  gi'ain  I 


uleiinin) 
1.  SeeFA.v 


FANNINO-OUT.  8 

The  fani  mentioned  in  the  Bible  were  UMd  for 
vinnoH'iug  or  cluuiiog  grsin.  A  floor  or  beaten 
ewth  wu  pn-puvd  in  •  eituation  Mpoaed  lo  the 
wind,  mud  tiie  ^nin  and  clutfT  were  thruwn  up  by  > 
■hoveL  The  fan  was  fur  raining  an  artilkial  blast. 
Mid  wu  evidently  a  hand  iiupletnent.  ''  14ia  fan  i» 
in  hii  hand"  (Uatt  iii.  12).  Winnowed  with  the 
•hovel  and  the  fan  (laaiah  xxx.  U).  Tliu  machine 
in  iU  simplest  fonn  is  a  rotary  shaft  with  flapping 
breadthii  of  raiivaa  suHpeiided  fram  the  arms. 

Pig.  ISIB  rBprpHBUts  the  onliuafy  fanning-mill, 
having  rotating  arms  with  vanes  to  produce  bla<t,  a 
hopper  for  the  grain,  anil  a  fieriM  of  sieves  of  vsiy- 
ing  Anuncsa  for  sorting  the  grain  into  mialitiea  and 
*"    "  ■      ■"  '         "         seti  to  the  blast.  The  fannitijj- 


keeping  it  longer  exnosetl  to  tt 
mill  fonns  part  of  the  Tiikas 


n  still.  Aa  they 
consi<li'rv(l  it  a  moral  duty  to  wait  [latiently  for  a 
natural  winil  to  separate  the  chalf  from  their  wheat, 
they  lookeil  upon  the  use  of  the  nmchinu  as  rebellion 


Is  the  inverw  of  that  of  the  fan.  The  outer  annular 
cuino  nrveivi-j  stpam  frotii  the  boiler  and  discluirgei< 
tnm  Ita  inner  surfuce  in  tangi'ntial  iets  upon  Che 
Bcoop-shapeil  blades  whieh  are  attached  to  a  rotating 
■haft 

It  is  one  form  of  the  rotary  steam-engine,  and 
may  be  compared  to  the  inwarcf.flow  turbine. 

The  uutward-How  turbine  han  also  its  congener 
in  a  form  of  rotary  steam-engine,  in  which  the  steam 
pamrs  through  a  central  pipe  and  out  at  the  periph- 
ery, impinging  by  direct  pressure  uiwn  the  curved 

MiimerOku  are  the  revmblatici-s  between  thta  type 
rfrotary  8teani.enginesanil  the  reaction  water-wheels 
or  turliines.  The  vonstructive  features  of  the 
^oUpile  of  Hero  and  the  Itarker  wal4T-whpel  are 
idenCii'aJ.  and  the  family  features  are  still  visible  in 
the  rotary  steam -engines,  rotary-pum]is,  and  water- 
wheels.  This  is  not  extraonlinary,  when  it  is  con- 
Mdenil  tlint  the  iinpiict  or  iljreet  pn«iure  of  a  fluid 
i>  in  eacli  ease  exerted  upon  a  body  which,  by  ila 
construction  and  n'laliou,  is  conliaeil  to  move  in  a 
curved  path,  iMiifiTriiig  a  rotary  motion  upon  the 
axle  to  which  it  is  attncheit. 

Fan-talL  1.  A  funu  of  gas-burner  in  which  the 
burning  jet  hn.i  an  nrched  form. 

2,  A  kind  ..r  joint. 

Fao-TBulflng.  {ArchiUHiin.)  A  fonn  of  arch- 
ing in  whieh  the  rilw  of  the  arch  diverge  from  the 
iniliost  like  the  kticka  of  a  fan. 

Fan-ven'tl-Utor.  The  oldest  knon-n  form  of 
this  ilevice  is  the  iiirps  of  worker  bees  srnuiKed  on 
eauh  side  of  the  eiitranve  hole,  a  little  within  the 
hive,  engsgeil  in  inci-H-iantly  vibrating  their  wings 
so  as  to  eauM'  a  ein:ulalion  of  air  into,  through,  and 
ont  of  the  hive.  An  ingoing  and  outgoing  current 
ia  entablislieil  at  Ihe  hole,  as  has  been  proved  by 
holding  filaments  of  cotton  at  the  ani>rtun>. 

The  fan  as  a  merhnnical  ventilator  appears  lo 
have  been  invenlnlbv  Dr.  Di-sagulier,  1734.  His 
fiin  {A,  Fig.  ISSOt  wa4  a  wh.tl  7  fnt  in  diameter. 
1  foot  wide,  and  liait  12  vaiiea  which  apiinmchcd 
within  13  indies  of  the  axis,  around  which  was  an 
opening  18  inches  in  diameter-     The  vanes  rotated 


Dr.      Deaa- 
gulier's  fan  was  concentric  with  its  caw,  hot  as  h> 
provement  was  to  make  it  eccentric. 

Kairbaim  and  Lillia'a  eccentric  bn  ■  •hewktf X; 
(  is  the  shaTl,  b  the  case,  *  the  Tanei,  t  tha  -'v'iM 
oprntng,  0  the  discharge.  Thipointxiaa 
vliich  acts  as  a  cut-off  in '"' "' 


ingvf 


•  tbe  « 


the  eduction  pawge-  See  alwt  VnmiATOK 
'  Fui-wh«aL  This  usually  coiudat*  at  as  umA 
shaft  with  wings  or  bealeri,  and  rpTolrps  ia  a  om- 
it is  useii  in  grain -eteaoera,  winnawiiig-Backki% 
blowers  for  furnaces,  etc.,  and  ia  the  moat  mmsm 
device  for  obtaining  a  blast  of  air  far  anjp  {nnaM 
The  air  is  drawn  in  at  the  eenttal  Opening  and  d» 
charged  at  the  tangential  clmtc.  Whcra  pant  hfe* 
is  Te<|uired  poaitive  devioea  ore  oanl,  paitakiBgrf 
the  nature  of  jiumps.  The  volute-wheel  is  alw  Mrf 
forasiniilar  purpose.  See  fANNlxa-xiLL;  Buwa; 

Fon-wln'doir.     {AnKUedun.)    A  s^ridndw 
window  with  radial  sash. 
.    Ftu''ai)<<Uiaa.    (/Vihv.)     A  mixed  bMe  af  A 

Far'aoat    A  Scotch  trading-vtiNd- 
Faro-box.    A  place  of  deposit  tor  hreeiartiMt 
caw.     It    has   a    receiving  n,.  im_ 

aiienure,  windows  at  which 
ihe  money  or  ticket  may  be 
si'en  by  the  passenger  inside 
and  the  dnver  outside  the 
cur ;   a   series   of    slanting 
plates,     which    allow    the 
money  to  drop,  but  prevent 
its  aliatractian  ;  a  plate  (~ 
which    the    fare   fafla,    st 
which  is  tilted  to  dischsn 
it  into  a  locked  box  beneatJ 
'    Paa'cflt. 


V  basket 


n  the  a 


of  a.  roil,  to  carry  the  bottle  I 
from  the  blowing-rod  or  the  1 
mold  to  the  leer. 

A  rod  inserted  into  tlia 
mouth  of  the  bottle  for  the 
;  same  purpose  ia  also  called 

■  FM'0l-4k  A  flat  arcU- 
tectural  member  io  aa  cn> 
tablatuR.     A  troed  fillet. 

The  architravea  of  aolue 
orders    an    divided     iato 


FASCINE. 


827 


FEABNAUGHT. 


•olne'.  A  cylindrical  bundle  or  fagot  of 
vood  used  in  revetments  of  earthworks.  They 
idze,  say  from  6  to  18  feet  in  length,  6  to  9 
in  diameter,  and  are  bound  with  withes 
8  inche-8.  When  the  limbs  are  stouter  and 
than  usual,  it  is  called  a  saucisse  or  aaticisson. 
bicn  is  a  basket  for  earth  ;  not  a  bundle  of 

▼il  engineering,  fascines  and  galnons  are  used 
ing  aea  and  river  walls  to  protect  shores  sub- 
washing  ;  or  to  collect  sand,  silt,  and  mud 
)  the  bottom  and  gradually  form  an  island, 
as  a  breakwater  or  for  cultivation,  as  in 
1 

l1oil*illg-nee-dle.  (KniUing -machine.) 
the  pins  or  fingers  employed  to  take  loops 
ntain  of  the  l^arded  needles  and  transfer 
>  others  for  widening  or  narrowing  the  work. 
I'ioil-piece.  (Shipbuilding.)  One  of  the 
cant  frames  which  form  the  exterior  angle 
■tern-framing ;  between  them  extends  the 
anaom,  which  is  the  base-piece  of  the  coun' 

m  (NatUical.)  A  mooring  rope  or  hawser, 
1^  •  Tessel,  and  named  from  its  position  ;  as, 
9W,  hnasi,  qitarier,  or  stern  fasts,  as  the  case 

}-«nd-4oose  Pulleys.  (Machinery.)  A 
for  disengaging  and  re-engaging  machinery. 
Uey  is  fast  to  the  shaft,  the  other  runs  loosely 
ton.  The  band  is  turned  on  to  either,  as  the 
Miaires. 

Qg^ii-am.  1.  The  pediment  of  a  portico. 
lie  comb  or  ridge  of  a  roof. 
Hpmlley.  (Machinery.)  One  keyed  to  the 
»  as  to  revolve  therewith.  In  contradlstinc- 
the  loose-piUley,  which  is  loose  on  the  ^haft, 
which  the  belt  is  transferred  when  the  rota- 
the  shaft  is  no  longer  desii'ed. 

(PHrUing.)  Copy  which  affords  light  work, 
k  or  short  pages  or  lines,  leaded  matter,  rule- 
are  work,  poetry,  and  such  like  matter  profit- 
tlie  compositor. 

igae'.  The  fracture  of  a  bar  owing  to  the 
d  application  and  removal  of  a  load  which  is 
rably  below  the  breaking  weight  of  the  bar. 
gttc  is  ascribed  the  breaking  of  car-axles  by 
stant  repetitive  blows  and  strains  incident  to 
aty. 

•lute.  A  mixture  of  pipe-clay  and  linseed 
filling  joints. 

'oet  1.  A  form  of  valve  or  cock  in  which  a 
)r  plug  is  made  to  open  or  close  an  aperture 
ition  which  forms  a  siK)ut  or  pipe  for  the 

Fig.  1922. 
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discharge  or  pAssage  l^g  192& 

of  a  fluid.  The  or- 
dinary beer-cock  is 
well  known.  Fig. 
1922  shows  a  less 
usual  form,  in  which 
the  central  aperture 
is  closed  by  a  n  elastic 
packing  at  the  foot 
of  a  screw-plug,  and  Fameet. 

opened  by  the  rais- 
ing of  the  latter.     Fig.   1923  is  a  modified  form 
having  some  similar  features. 

2.  The  enlarged  end  of  a  pipe  to  receive  the  spigot- 
end  of  the  next  section. 

See  under  the  following  heads  :  — 


Auger-faucet. 

Ball-cock. 

Basin-faucet. 

Beer-faucet. 

Bib. 

Blow-off  cock. 

Boring-faucet. 

Bottle-faucet. 

Cork-faucet. 

Diaphragm-faucet. 

Filter-faucet. 

Four-way  cock. 


Gage-faucet. 

Grease-faucet. 

Hot-water  faucet. 

Measuring-faucet. 

Molasses-gate  faucet. 

Pet-cock. 

Pit-cock. 

Robinet. 

Rotary  valve. 

Spring-faucet. 

Stop-cock. 

Three-way  cock. 


Fig.  1921 


Sertw-Ftug  Eetueet 


Fau'cet-bit.  A  cutting  lip  and  router  on  the 
end  of  a  faucet.  The  faucet  is  rotated  to  cut  the 
hole  in  the  head  of  the  cask,  and  then  the  barrel  of 
the  faucet  immediately  occupies  the  aperture  so 
made.     A  boring-faucet. 

Fau'cet-fil'ter.  One  having  a  chamber  for  fil- 
lering-material. 

.  Fau'cet-joint.  1.  An  expansion -joint  for  unit- 
ing two  parts  of  a  straight  metallic  pipe,  which  is 
exposed  to  great  variations  of  temperature. 

2.  One  form  of  breech-loader  in  which  the  rear  of 
the  bore  is  exposed  by  the  turning  of  a  perforated 
plug.  See  FiRR-ARM  ;  Class  B,  Div.  5. 
.  Fau'cet-key.  One  fitting  upon  a  concealed 
square  projection  on  the  plug  of  a  mucet. 
.  Fau'cet-valve.  One  in  which  the  puppet  or 
plug- valve  is  oi)erated  by  a 
handle  of  the  faucet  order. 

Fauld.  The  tymp-arch  or 
working  arch  of  a  furnace. 

Fault.  {Mining Engineering.) 
The  dislocation  of  a  stratum  or 
seam  by  which  the  continuity 
is  destroyed  and  one  portion 
becomes  relatively  lower  than 
the  other.  Known  also  as 
xhifl^  slip. 

,  iPauBse'braye.  {Fortifica- 
tion. )  A  low  rampart  or  counter- 
guard  to  protect  the  lower  part 
of  the  main  escarp. 

Fau-teuil'.  An  easy,  up- 
holstered arm-chair. 

Fay.  A  shipwright's  term 
for  fitting  one  piece  of  timber 
or  plank  to  another. 

Joining  two  pieces  so  as  to  make  a  flush  surface. 

Fay'ing-Bur'face.  That  surface  of  a  plate  or 
angle-iron  which  is  to  be  against  the  object  to  which 
it  is  to  be  riveted.  The  faying-surface  of  the  side- 
ann  of  the  angle-iron  of  a  ship's  side,  and  the  inside 
or  faffing -surface  of  the  plate,  are  in  contact. 

Fear'naught.  (Fabric.)  Aheavy,  shaggy,  woolen 
fabric,  used  for  seamen's  coats,  for  lining  port-holes 
and  the  doors  of  powder-magazines.     Driadnaughi, 


Faucet- ValM, 


FEED-BAQ. 


into  a  Hhuft  or  arlwr,  slid  prajvutinf;  a 
from  HO  as  to  fit  II  groove  in  tlii:  eyit  of 
whicU  way  have  a  lougitudiiial  moliuti  on 
sliart,  but  IJO  rotatiuji.      A  si>liiu. 

2.  A  WMige-aliapeil  ki'y  bi'twepn  two  wi 

drival  [iluga  (a)  plaird  in  a  Iwretl  hole  in 

and  drivi 

ns.isi5.  -  - 


.    peller. 


lUustable,  ■ 


a  CTtB  lak  tDM4 


3.  A  tongue 
the    eilge    of 


o  the  [ilane  of  the  proueller-«haft  aad  Ar  ■•  i*. 
taiiuH  wlirn  till!  vcaMl  u  under  Mil  and  ik  ■•■ 
\K\\n  not  u«il. 
FoBth'or-lag-aonw.    Sae  Funimiim-n^ 

.  Fftath'er-Jolnti  Amodeof  joining  the  (djeirf 
boanls  1>y  a  tin  ur  r<«tlKT  kt  into  ojipoBtc  ■■>!■■ 
on  tlie  eilfips  of  the  boards. 
.  FaBth'ar-^eD'o.Ta'tor. 


4.  The  angular  a<ljustm»nt  of  a  propeller  blade  or 
of  an  oat  in  riiiinf;  fnim  the  water. 

5.  A  narrow  Btntnjjtlu-ninK  atrip  on  a  structure. 
A  longitudinal  rib  on  a  iiliafling  to  reaist  flexion  or 
fracture. 

6.  Tlie  l)liitiiage  of  bintx,  sa  well  aa  the  tail  and 
wing  fi-athera.  are  used  for  certain  |>urpo»s  after 
uniUrftoiiift  el<-ensing  and  lileai'hinft  prwM'Sai-a. 

Cktrieh  feathera  are  proitnreil  from  Africa,  those 
plucked  from  live  or  recently  killed  birds  being  Die 
beat. 

The  fi-athi-ra  are  tied  logi'tlier  In  liundlea  ;  rubbed 
in  tepid  watrr  and  aoap  to  free  them  from  Kinase  \ 
washed  in  pure  hot  water;  dippi'd  in  a  heated 
•olution  of  Spaniiih  white ;  washeil ;  st^peil  in 
water  tinted  with  indigo,  to  correct  the  yellow 
color  ;  snlpliured  ;  dried. 

The  riba  are  rubbed  to  render  them  pliant,  and 
the  vanes  Ciirieil  h 


tlue  iiy  indi^n ;  yelluw  by  tiinwric  ;  alum  is  the 
usual  mordant. 

The  beautiful  aniline  colors  are  faat  superseding 
the  others  fi.r  .snlH'rior  work. 

Featli'er-edsed.  Said  of  lioanls.  One  edge  U 
thinner  Ihun  llie  uther.    L'se.1  fni'  wralhrr-boariling. 

FMtti'«r-*dKe  FUe.  A  tile  with  an  a<!Uti-  eiXfty ; 
the  cross-wi'tiun  of  the  file  beinu'  an  iKOsivlea  trian- 
gle with  a  short  l«s.-.     A  kai/.-\\\>: 

FMtb'«r-liiB-fl<Wt  The  t>:i  Idle  or  noal-boar.1 
of  a  [odd le-w Ill-el,  no  arran)^'d  a~  to  turn  im  an  axis 
to  jiresent  ita  broail  aide  to  th<'  watiT  at  its  lowest 


.nd'ei 


II  it^ 


a  the  ' 


entering  and  enienfine. 

Foath'ar-lug  F^'dlo-wrheeL    A  whivl  whose 

ili'iiceiid 


tienllv  : 


0  the  w 


.nd  Oi 


nd  the  > 


iiidinjt  U-atinR  on  the 
and  liflin);  water  in  the  ascent.  Tlie  loss  .if  jmwer 
from  ihesi-  eawtra  is  not  as  BTentaa  is  commonly  sup- 
pusnl.  Somelloatsare  made  to  feather  on  nxi-siinra]- 
lel  to  thatofthewlHi-l.olhemou  axes  radial  thereto, 
Tbera  are  nniiierous  pUiis. 


old  fcathen  may  be  Mftlded,  poriGad,  utA  diM,  m 
as  to  remove  elfete  natter  from  tbem.  One  ma- 
ple among  many  may  be  given.  Wann  or  cold  v 
IS  farced  from  a  chimney  thtongh  candnctiig  p»- 
sagea  in  such  connection  with  a  boilrr  and  al 


renovating  cylinder  anre  an  conplinp  brti 
central  iii]ie  and  the  draft  pipe. 
-    Featti'w-apiiag.      {Gun-makxvig.)     Tbc   i^ 
tpriivj  of  a  gun-lock. 

Feed.     1 .   The  motion  or  action  wkU  vtim 
stiilf  forward  to  the  machine  ;  aa,  — 

The  clolh  to  the  needle  in  ■  ■  nriiij  iwitiM 

The  bourd  to  the  planer,  etc. 

2.  The  motion  ofa  tool  towardi  ill  waik  ;  i^— 
The  auger,  bit,  or  drill  into  the  obJTCt. 
Tliccutteron  thealide-mt  of  aktbe  tocrp«L 

lei  io  the  work  luiuended  on  the  cmtcti,  «((■ 

3.  The  supply  ot  material  to  ■  ""^^tiiw ;  M,— 
The  water  to  a  steam-boiler. 

The  grain  to  a  run  of  atonea. 
Blanka  to  a  coining-pms,  or  ponchiag-nadte 
Kyeleta  or  plancbeta  to  the  apprapriito  HadiMk 
Wool  or  cotton  to  a  cardias-iaBchia^  etc. 
-  Feed-bag.    A  noae-bag  for  a  bona  er  naK  M 


FEED-CLOTH.  «. 

Ul    {FOier.)    The  apron  which  leads 
Tool,  or  oth«r  tiber  into  the  cleaning, 
ling,  spinning,  or  other  machine. 
itU.     A  machine    for   cutting  straw, 
mUUcs  into  short  feed  or  chalT.     See 


Me  Engiiuering.)  A  water-course, 
rtificial,  carrying  water  to  a  eana!  or 
bvioiuly,  the  principal  feeder  is  at  the 
,  and  it  ia  coDimonly  supplied  from  a 

I.)     The  side  branch  of  a  vein  which 

lode. 

<.inaehiw..)     That  jiart  (fr,    Fig.  1828) 

.  the  cloth  along  the  length  of  a  stitch 

penetration  of  the  neeiile.  SeeSEWiNO- 

RD.     The  illuatration  shows  the  Wilson 


r  a  feed  for  gaW-eaws   if.   Fig. 


FEED-HBATEB. 


beneath  the  log-carringe,  an 
U>  the  saw  a  grailuated  amount  at  each 
saw-gate.  An  apron  of  a  blowing, 
ng,  lappin;:;,  or  canling- machine,  etc. 
olion  or  combination  of  parts  which 
directs  a  blank  or  rod  to  the  place 
operated  upon.  Such  are  the  feeders 
[ions  in  machines  for  making  wood 
eyelets,  hooka  and  eyes,  etc.  Such 
notions  by  which  plancbelK  are  fed  to 
press ;  eyelets  and  cloups  to  the  nia- 
attaching  tlipni  to  gai-mpnts ;  pins. 
hooks  and  eyes  to  the  machines  which 
ler  them. 

1-plate  feeder  has  an  intprmittent  oscil- 
j-mtary  and  forward  motion  to  present 
:he  cutters  so  that  the  head  nf  the  nail 
1  froro  the  respective  edges  Bltcriiatety. 
ain-feeder  which  forwanU  the  opened 
the  throat  of  the  thrasher  ;  or  tlip  grain 
I  of  the   millstone  ;    or  the  grain   and 


NaO-niU  Fttdtr. 

chaff  from  the  hopper  to  the  riddle  of  a  winnowing- 
machine  ;  or  the  grain  from  the  bin  to  the  manger 
of  sheep  or  other  stock.     See  Fig.  1930. 

7.  {FriMing,  ett.)  A  device  with  fingers  which 
take  the  top  sheet   from   a 

pile  and    lead    it   into   the  Fig.  1980. 

press  where  it  is  printed, 
folded,  or  what  not.  Also  a 
device  by  which  blanks  are 
taken  successively  from  a 
pile  and  carried  into  an  en- 
velope-machine, or  j)aper-bag 
or  box  machine,  as  the  case 
may  be. 

Some  printing-presses  and 
envelo]>e-niachmes  have  an 
aspirator  or  pneumatic  con- 
trivance by  which  the  upper 
sheet  of  the  pile  is  picked  off 
and  led  into  the  niacliine. 
Comly's  patent,   18S3.     See 

See  "  Ringwall'a  Dictionary 
of  Priming,"  Philadelphia, 
1871,  pp.  221.  225. 

The  usual  mode  of  feeding  blanks  for  envelopes 
from  the  pile  to  the  folders  is  by  a  plunger  with  a 
gummed  surface  ;  this  descends  ujion  the  blank  and 
moves  away  to  the  folding-apparatus  where  it  leaves 
the  blank  ready  gummed  on  the  end  and  bottom  flapa. 

8.  A  device  for  supplying  steam-boilers  with 
water  in  graduated  quantities,  or  as  occasion  may 

Automatic  boiler-fecdera  act  by  means  of  floats 
upon  the  surface  of  the  water  in  the  boilera. 

One  of  the  illustrations  \d.  Fig.  1B281  shows  a 
floating  liall  on  a  lever  to  whose  other  end  is  a  valve- 
rod  wlii<:h  is  lifted  uben  the  liall  descends  below  ita 
normal  height  ;  floating  on  the  watei'  at  the  proper 
level. 

The  other  form  («,  Fig.  1928)  is  only  intended 
for  supplying  water  from  cisterns  at  a  consideiable 

Fead-hand.     {Oearing.)    A   rod  by  which  io- 
termtttent  rotation  is  imparted  to  a  ratchet  .wheel. 
Fsod-bead.     1.   (S.ora.)     A  cistern  containing 


Sati-Ftiia. 


la  with  the  boiler  of  a  steam- 


engine  by  a  pipe,  to  sup[iiy  the  boiler  by  the  gravity 

'  "'  "     "Iter,  the  hight  being   made  sufficient  to 

the  pressure  within  the  boiler. 


of  the 


2.  {Founding.)  Also  called  .ienrf-Aaid,  or  rimply 
head.  The  metal  above  and  exterior  to  the  mold 
which  flows  into  the  latter  as  the  casting  contncta, 
and  also  serves  to  render  the  casting  more  compact 
by  its  pressure.  Also  called  a  riser,  and  the  nietal 
which  occupiea  it  a  sallagc-yiece. 

Fesd-heat'er.     1.  A  drum  or  chamber  in  which 


FEEDING-ENGISE.  0 

feol-irat^r  for  the  boiler  ii  heati-d  by  the  exhauiit 

2.  A  ImiliT  or  ki'ttle  for  heatiog  food  for  atock. 

Peed'lns-en'gliia.  (Sltain.)  A  suppleUH-iitniy 
ecginv  fur  J'aiHnii  tbe  boiler,  when  the  luaiii  engJLe 
b  itto|>|>eil.     A  doc/iir, 

F»«A'tag-b»*A.    (Founding.)    An  oiKuiDg  in  a 


ni.i98i. 


mold  up  which  tlin  metsi  rineii,  und  which  mppliea 
mftnl  an  till'  rnsting  «iiiilrai'ts, 

Feod-mo'tloD.    That  coiitri\-ani'e  in  b.  mvhine 
by  which  the  iiiattrial  under  tt«atmcnt  i»  advanced. 
Sw  Keed. 


to  FEED-WATER  APPAKATUS. 

[dug  A  with  croM  cells  a  a  U  coDaUBtly  NdpnoW 
and  carriM  WBtBr  from  B  mt  tmch  paiagr,  who  Iti 
levrl  in  the  boiler  falli  briow  the  top  of  ih*  |lBpc 


o  the  CTOM  head  1 


rthe 


1  thf 


hot-nell ; 


box  atUched  to  Ibe  adt  rf  tk 
.he  Buction-TalTe  throuich  B-Uch  tkt 
fmn)  the  hot-«ell  into  the  fa*  bf 
the  riae  of  the  [ilunf^r.  At  the  dwvBt  «  Ik 
plunger  the  wahr  ia  driTFn  out  at  the  nlvr/  ili^ 
the  fued-pipe  g  to  the  boiler,  nolew  tbe  lepiMf 
i-alvra  or  eoclcit  to  the  boiler  afaoold  be  qoite  titut, 
when  it  Taiiws  the  loaded  raWe  k  and  relnra*  Is  tb 
hot-well  liv  the  aperture  1.  The  load  prtMiM 
invh  on  the  valve  A  must  aotnewbat  racnd  ik 
load  per  aquare  ineh  of  the  ataun  io  tbt  boilfr. 

The  lower  iiorlioQ  of  Fig.  19SS  abon  thr  b^ 
pump  of  the  ComiBh-enpne,  which  hwaluaBM^ 
valvr,  M>  that  no  injury  niay  ariM  by  ^uttia|  ■ 
the  fn-il  wlii'n  the  pump  in  at  work. 

Fe«d-4«ck.  A  rto(^k-fe«ling  detiea  witk  gw 
trough  ami  hnv-raitk  uiidrr  aheltrr,  which  aoBct^v 
is  exteniled  to'the  atock  also.  In  the  eiami^,  tk 
alieep  are  inl<1ided  to  Ik  inaide,  and  the  ha^  i«t» 
ducwi  into  the  racka  frdn  tbe  outaide.     IV  akd  ■ 

lis- US 


made  in  sectiona  to  admit  of  mDoral  on  a  w(^ 
and  U  placed  on  runners  for  momuent  in  tbr  Ui 
Tlie  feed-trougha  are  oi<riinl  un  the  oatridc  ftrtk 
introductinn  of  hay,    which  ia  BCOMBbk  tkii^ 


n  the 


>ide. 


F««d-*cr««r.  fLatlte.)  A  lotift  amw  eaaflqrf 
Io  imjiarl  n  regular  tnotion  to  •  tool-rrM  or  to  Ik 
irork  ;  dh  the  fmt-acre*  in  tlie  bed  of  a  latfae.  sU 
moves  the  acn-w-mtting  tool 

FBcd-trater  Appii-iatoa.  An  autanatic  la- 
rice  for  mipplyingatram-bnilera  with  freil-waler.  (X 
th«  very  lance  number  of  dericra  lor  tUa  MIM 
many  agree  in  one  particular.  A  Tenieal  ftpe  M- 
iuK  from  a  rpwrvoir  of  water  tatm  (he  top  af  ik 
iKiiler.  and  iU  lower  ojien  end  ia  at  the  lownt  oDaw- 
able  level.  In  ita  normal  rondition  the  mt  iiU 
Imt  when  the  lerel  of  the  water  Ub  Mm 
■  ma 
kit 

ia  again  immenied.  In  aoliM  caaea  the  iteaM  BMHi 
togive  an  alarm  at  this  point  of  irfttamia  ^ik 
water-level.  See  Low-wATitm  Alarm. 
("hher  forma  of  appnmtoa  hi 
I  floata.  Si-e  Rnii.Kii-rKBI>KS  ; 
I  A  form  of  feed-water  appamtu*  bj  vU 
'•  Inki-n  on  boanl  the  temler  while  the  llBMidw  ■< 
tmin  an>  in  motion  ia  adonird  on  aame  idMqik 
the  rnited«iBt«i  and  ia  Kii|tteiid.  Ob  tW  BmW 
Kiv.-r  Knilwitv,  for  instance,  at  Mdn^  ia  flMri  Ii- 
t  ween  the  raila  of  the  traok  a  ttQa|^  l.lOMMb* 
IM  inclx-s  wide,  IS  inches  derp,  and  boUw  IMH 
gnllnna  of  water.  The  tender  Im»  a  jdpa  vMiii» 
tie  pointing  Ibrwatd,  and  oqaUe  af  Mi(  lArfMd 


FEED-WATEB  HEATEB.  8. 

lairand.  Thi  tnin  running  at  full  Bpeed,  the  noz- 
«la  ii  Ut  dawm  so  u  to  iwsa  two  inches  below  the 
■uhoe  of  water  in  the  troujjh,  >Dd  ttie  water  is 
tiianby  EoTced  through  the  notzle  into  the  pipe  and 
thence  to  the  teniivr. 

The  plan  was  invented  and  jiatented  by  Angua 
McDonald  of  Virginia,  185i,  hut  wan  lirst  inlioduued 
/  iuBngUnd. 

'         I^Bea-iTa.'tT  Heat'er.     A   device   Tor  heating 
leed-water  for  liigh-prrssure  engini^  by  passing 
'  lough  a  chamber  traversed   by  a  coif  of  pipe 
canviu)!  the  exhaust  ateum. 
I'Md-wa'ter  Pump,    See  Febh-pdup. 
Feed-irlieel,     A  continuously  or  inliinnittingly 
nvolving  wheel  or  diek  which  carries  forward  an 
«Ueot  or  material,  as  in  the  eiamplea,  where 

S  represents  the  feed-wheel  as  applied  to  ■  lamp- 

A,  a  binding  feed  by  a  slotted  ]>awl  on  a  flange 
«f  the  wheel  ;  this  is  similar  to  the  cramp-feed, 
Oommon  in  one  form  of  Haw-mill. 

Jt  is  one  form  of  sewing-machine  feed.  The  lever 
bong  reciprocated  at  one  movement,  it  clamps  the 


IK.USl. 


'1  FELLINO-HACHING. 

ting  doum  timber,  in  coutisdistinctiou  to  an  aie  for 
loygittg  off,  buUiitg,  lopping,  /leunng,  etc.  fjee  Axi. 
J  Fsll'lng  -  morOlllile'.  One  for  cutting  down 
atanding  timber,    lu  the  example,  the  vibrating 


Ftaitt-Maihiiu. 


head  has  chisel  and  spur  cutters,  whiih  are  made  to 
cut  into  the  tree  by  the  oscillation  of  the  lever  and 
the  ffed- movement  of  the  carriage. 

Other  forms  of  nmchines  for  this  purpose  have 
gangs  of  augeni,  saws  which  cut  kerfK  from  both  side* 
simultaneously,  and  so  on.  It  would  appear  that 
the  contrivers  have  dropped  but  few  trees,  or  that 
they  have  profited  but  little  b;  their  experience. 

Hot  content  with  the  sequoia  trees  which  lay 
prostrate  in  the  Calaveras  grove,  California,  soma 
enterprising  vandals  determined  to  fell  one,  which 
they  did  by  using  pum|i-augetB,  boring  all  aronnd 


tit  tax. 


Mock  agunst  the  wheel  and  turns  it,  and  on  ita 
return  motion  allows  the  block  to  slip  in  its  seat  in 
the  inner  periphery  of  the  wheel. 

D  is  a  feed-wheel  to  reRulatu  rate  of  masaj^e  of 
tbe  seed  from  the  hopper  of  a  spctling-machiin?. 

Fell  1.  (.Ifetallurgi/.)  Tlie  finer  imrtions  of 
lead  ore  which  fall  through  the  meshes  of  the  sieve 
when  the  ore  is  sorted  bv  sifting. 

2.  {  WMviiuj.)  The  ^d  of  a  web,  formed  by  the 
Imat  thrp.ad  of  the  weft. 

8.  The  skin  of  a  b-asl  with  the  wool  or  hair  on. 

4.  {Sewing.)  A  form  of  hem  in  which  one  edge 
il  folded  over  the  olher  and  slewed  down  ;  or  in 
which  one  edge  is  left  projecting  and  is  sewed  down 
over  the  previous  seam. 

C.  To  cut  down  trees. 

FoU'er.  {Soeing-maehne.)  An  attachment  for 
making  a  felled  seam,  i.  e.  one  in  wlneh  two  edges 
being  run  together  are  folded  ovir  and  stitched. 

Fslltllg-Aza.    One  specifically  adapted  for  cut- 


[Stip^a  GigoKtta) 


towanls  the  center.  The  tree  was  92  feet  in  circum- 
ference and  300  fi-et  in  hight.  It  stood  so  plumb 
that  when  it  was  eut  clear  by  the  augen!  it  stood 
upright  and  had  to  be  npset  by  wedges.  Tbe  stump 
wa«  then  adied  off  for  a  dancing. floor. 
These  trees  are  situated  about  seventy-five  miles 
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eut  of  Stocktnn,  at  an  vicvatiua  of  4,700  fert  aboTr 
the  levrl  of  tin-  wa.  Tlis  grovi.'  contaiiis  82  tr«-B, 
ten  of  whii'li  uir.  30  fivt  ur  more  in  diainetrr,  S2 
nrying  in  iliuiactir  frotti  IS  to  i)0  feet.  In  higlit 
they  auige  from  150  to  327  feet,  tlie  to[is  ot  many 
of  the  Urmr  havinc  \  '  '  -■'■-■■  -^  >  - 
mow.  Till!  Off  of  thi 
1,000  tn3,,'i(Hl  years. 

F«Il'iiig-B*w.  This  has  a  ta|iFr  1>lui1>-  alnut  SJ 
fi'«t  louK.  with  guIlet-tfEth,  and  o[K.>nit<-il  like  the 
cross-cut  Bu*  by  a  luon  or  nien  ot  tucli  end.     Tlie 

Fla.  18BT. 


^^^^tfT^ 


FrmofStu. 

hanille  at  the  wide  end  in  fix.'il  hv  an  iron  bolt  and 
wed)^.  The  handle  ut  tlie  iiarmw  end  is  caleulat«d 
for  two  men,  aud  the  saw  U  lieUl  in  this  handle  by 
■  wedjjn  which  U  driven  oiit  when  the  saw  in  to  b« 
removud  (roin  the  kerf.  WeilgeK  are  driven  into  the 
kerf  to  jirevent  the  blade  fnim  bciii);  jainiueil,  and 
the  8aw  is  withdrawn  from  the  kerf  ciidwayg. 

Folios.  The  rini  of  a  whei'l  or  one  of  the  an- 
niiLir  )tif(inenla  thereof.     See  Felly. 

Ttllj.  {f^ehiclci.)  A  segment  of  the  rim  of  a 
wooden  wheel.  Wlicn  the  [lertmeter  ia  in  one  or 
two  i«rtiotis  of  bent  atuff,  it  ia  a  rim,  or  made  of 
two  half-Hiiif.     Felloe. 

Fol'lj'-Rn'geT.  A  hollow  auger  for  faihioninR 
the  ronnd  tenon  on  the  end  of  a  ajioke.  A  pod- 
auger  for  boring  the  hole  in  the  felly  to  receive  the 
apoke,  or  the  holrei  ill  the  eniU  for  tlie  dowel-pins. 

Fslly-bmid'liiB  Ma-ohine',  A  machine  with 
a  aegnietital  or  circular  fnniHT  around  which  fetly- 
Stulfia  bent  to  a  curved  K)ia|>e  and  held  till  it  liaa 
cooled  and  dri«i  in  its  afwiinieil  ahajie. 

Felly-bor'ing  Ma-ohlme'.  One  having  a  ver- 
tically aitjuatiible  boring  appnratua  attached  to  an 
ordinary  trestle,  and  with  a  clomp  to  bold  the  felly 
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holds  tbu   felly  are   two  gnidc-iroBi,  to  keep  tW 

same  in  jiobition  when  dowel-holea  are  bond. 

J  I^ly-OOnpfUng.    A  box  for  «f  losing  tkc  ^ 


_  of  the  wheel  in  turn  to  the  rcvolvifv  ratH 

D.     To  dn-ai  the  iwriphery  of  the  rim,  the  wbttlB 
cbueked  on  the  Rpindle  £. 

Felly  B«ir'iiig-iiia-oIiliw'.  A  machine  tar  ■*■ 
ing  stuff  into  fellies.  The  block  ii  pUced  on  •  «|' 
mental  lied  which  osdllatea  on  a  centn'  and  lliip 
the  stuff  against  a  pair  ofgig-sawi,  which  impfi 


T^.mt. 


FeUyB-riiv  Monti » 
1  pofiition.     Stops  on  the  adjustable  rest  against 


of  the  holes.     At  the  front  ol 


FELT. 
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center  of  oscillation  of  the  swinging  frame  deter- 
mmes  the  radius  of  the  circle  of  which  the  felly  is 
an  arc. 

Felt.  1.  {Fabric.)  Fur  and  wool  (ibei*s  have 
barbed  surfaces  inclined  from  th«  root  towards  their 
tips.  Under  the  influence  of  friction  and  heat  these 
barbs  spread  out  from  the  main  tiher,  and,  like  the 
tendrils  of  a  plant,  catch  hold  of  other  libers  and 
cling  to  them.  Wlien  a  mass  of  such  fibers  are  dis- 
posed in  all  directions,  they  readily  interlock  and 
consolidate  into  a  compact  fabric.  As  these  barbs 
all  incline  in  one  direction,  the  fibers  can  readily 
work  into  a  mass  of  fibers,  partially  felted,  but- 
end  foremost.  This  is  called  sizing,  and  is  produced 
in  napping  hats. 

Felt  pro!>ably  preceded  woven  fabrics.  In  Central 
Asia,  tne  home  of  the  argali,  from  whence  the 
domestic  sheep  has  probably  sprung,  the  clothing 
and  tents  of  the  people  are  yet,  and  have  been  since 
the  first  recorded  times,  felted  fabri<'.s.  The  latticed 
hats  referred  to  by  Herodotus  and  /Eschylus  are 
covered  with  felt,  of  which  also  the  flapping  screen 
which  answers  for  a  door  is  madL».  See  Wagon. 
Marco  Polo  (thirteenth  century)  describes  them 
fully.  Klaproth  describes  th^m  as  of  goat's  hair 
(see  Haircloth),  and  having  a  shaggy  villus  on 
the  outside.  The  Chinese  traveler,  Chi-fa-hian, 
who  visited  India  in  the  fourth  century,  describes 
the  people  of  Chen-chen,  who  lived  abjut  the  Lake 
of  Lob,  as  wearing  dresses  of  Chinese  cut,  but  matle 
oi  felt.  Felt  covered  the  funeral  pile  of  Hephjestion, 
whose  obsequies  were  so  splendidly  celebrated  by 
Alexander  ;  Xenophon  says  that  felt  was  used  to 
cover  chairs  and  couches  ;  the  Medes  also  used  felt 
for  sacks. 

The  word  felt  is  allied  to  the  Greek  ;u7os  and 
Latin  pUns,  from  a  root  word  whii!h  means  to  com- 
press. The  GiHjek  word  pilotoi  —  felted — comes 
strangely  near  the  English  ;;27o^cloth  in  name  and 
meaning,  not  but  that  the  latter  is  woven  before 
being  thickened  by  the  act  of  compression  (Latin, 
eogOf  coadiiSf  whence  coac.tiUs). 


*'  Laiue  et  per  se  coactae  vestem  ficiunt/' 


Pumr. 


The  principal  use  of  felt  among  the  Greeks  and 
Bomans  was  in  the  manufacture  of  caps  and  hats. 
(See  Hat.)  The  art  of  felting  no  doubt  passed  from 
Central  Asia  into  Greece.  In  the  time  of  Aristotl«% 
besides  the  felt  hats  (pctasi),  the  helm;it3  were  lined 
with  felt  (piios)  or  sponge. 

The  mantles  of  Circjissia  and  Phrygia  to  this  day 
are  heavy,  stiflf,  and  rain-proof.  Colonel  Leake  de- 
scribes a  postilion's  dress  in  Phrygia  as  a  cloak  of 
white  camel's  hair  half  an  inch  thick  and  stifl"  enough 
to  stand  alone  when  set  on  the  ground.  It  had  nei- 
ther sleeves  nor  hood,  but  holes  for  the  hand  and 
projections  like  wings  on  the  shoulders  to  turn  oil 
the  rain. 

The  Armenians  of  Sehamachi  lead  a  nomadic  life 
in  movable  huts  constructed  of  wicker-work  covered 
with  felt,  and  with  mats  made  of  n^ed -grass. 

The  Nogai  Tartars  of  the  Caspian  have  similar 
shelters. 

The  hatters  attribute  the  art  of  felting  to  Clement. 
The  hatters  are  a  very  modern  guild,  and  cannot 
antedate  their  order  beyond  the  year  1400. 

Dr.  Hooke  lectured  on  felt-making  before  the 
Royal  Society,  1666.  —  Pepys. 

The  mechanical  features  of  the  oj)eration  of  felting 
are  derived  from  the  jagged  character  of  the  edges 
of  some  animal  fibers,  which  enables  them  to  pass 
in  one  direction,  that  is,  root  first,  but  opposes  tneir 
withdrawal.     The  most  familiar  illustration  of  this 


feature  is  an  awn  of  barley,  a  beard  of  wheat,  or  a 
head  of  grass  of  some  kinds.  These,  as  we  all  know, 
when  introduced  but-first  between  the  wrist  and 
the  sleeve,  will  crawl  up  the  arm  and  strongly  op- 
pose withdmwal.  The  teeth  are  presented  towaras 
the  point,  and  resist  a  force  applied  from  that  direc- 
tion. 

If  we  take  a  human  hair,  hold  it  fast  by  the  root- 
end,  and  draw  it  gently  between  the  finger  and 
thumb,  it  passes  .smoothly  and  without  sensible  in- 
terruption ;  but  if  we  reverse  the  direction  of  mo- 
tion, a  sensible  crepitation  is  ex}xMienced.  If  we 
gently  press  a  hair  between  the  finger  and  thun^b, 
and  give  it  a  rolling  motion,  it  will  advance  root 
first,  whatever  may  be  the  position  of  the  root  in 
resj>ect  to  the  two  rubbing  surfaces.  A  fiber  of  wool 
operates  in  the  same  way,  moving  root  first ;  so  do 
the  hairs  which  are  adapted  for  felting  when  simi- 
larly treated. 

The  jagged  structure  is  visible  in  the  beard  of 
wheat  ana  barley,  and  the  microscojMj  reveals  it  in 
the  hair  and  wool  referred  to. 

It  would  be  interesting  to  introduce  various  other 
examples  of  hair 

and  wool,  as  seen        ^r-r--^      '^K*  1W2. 
under  the  micro- 
scope,    but     our 
limits  forbid.    «, 
in    the    illustra- 
tion,   shows    the  ^ 
appearance  under 
a  microscope  of  a 
fiber    of    Saxony 
lamb's  wool  some- 
what   less    than 
Ti^u  of  an  inch  in 
diameter. 
/  shows  the  ap- 

{learance  of  rabbi  t- 
lair  under  the  mi- 
croscope, and  b 
be  aver-down, 
which  has  a  di- 
ameter   of   about 

7ii^0TJ  of  *»  inch, 
c,  r/,  c,  show  musquash,  nutria,  and  hare's  fur.  They 
all  show  the  jagged  edge  which  confers  upon  them 
the  characteristic  felting  quality. 

Wool  in  the  yolk,  with  the  natural  grease  (suiiU) 
adhering  to  it,  will  not  felt,  because  in  this  state  the 
asperities  of  the  fiber  are  filled  and  smoothed  over, 
just  as  oil  destroys  the  action  of  very  fine  files. 
Fine  wool  that  has  been  scoured  has  strong  tendency 
to  mat  or  felt  together,  and  must  be  oiled  to  enable 
it  to  be  carded  and  spun  successfully. 

The  hair  of  rabbits,  hares,  and  some  other  animals, 
is  used  in  Bussia  as  a  felt  foundation  for  bowls, 
dishes,  plates,  etc.  It  is  brought  to  shape  and  then 
varnished  ;  when  complete,  tlie  nten.sil  resembles 
papier-mache  or  varnished  leather,  and  is  light 
and  durable. 

Engli.sh  patent  1,403  of  1862  cites  the  use  of  the 
silky  down  of  ti/pJui  or  bulrush.  The  down  is  sejm- 
mted  from  the  seeds  by  a  willowing  process  and 
blown  over  into  a  chamber.  It  is  mixed  with  one 
third  or  half  the  quantity  of  rabbit's  hair,  and 
worked  by  the  usual  processes  into  hats,  ci\ps,  and 
fabrics  ;  or  mixed  with  silk,  wool,  cotton,  or  Max 
to  form  a  fabric  for  shoe-soles,  paper,  etc.  ;  or  mixed 
with  caoutchouc  or  gutta-percha  for  bands,  belts, 
carriage-fitting,  accouterments,  pipes;  as  a  substitute 
for  cork,  book-covers,  etc. 

The  uses  of  felt  arc  various  ;  among  thera  may  be 
cited  the  following  :  — 


Felting'Fibers. 


tKl,T-CAUI>KT,  a 

Aiiioag  tlui  Asiiitk'!! :  plutli,  hulH,  i-ariivtK,  titut- 

Ill  tliF  I'uittHlSliitrauiiil  Eiiro[ic,  rorJuiiiPiitioimr- 
IKMM  :  I'luth,  uliilhiiiK,  Kui^ks,  >>]iii[>(:r>i,  boot  and 
■lior  soW  Mill  iuooIeH,  luUs,  caiw,  gloves,  (;Br[ivt», 
nod  tHlili--roVPri. 

Kiii]9-oiih'  laiulnpii  ntiil  Niildli-i'lothii. 

Mii-iuiulcal :  nlntMlig  fiir  i>tiiiill-1iuilKn)  nnd  ryl- 
indiT*  ;  deaiirniiiic  fur  whIIh  anil  lluant ;  iiuii-i'oii- 
ilui-toni  for  kiliiM  wiil  Tcfrigi-nitiint ;  ruoling  chiu^td 
with  liiliinim  or  utluT  wHtrr-n-fH-lliint ;  ■tnuii- 
]ni-kiii|{ ;  liiiiiiu  iMitwwii  the  [ilnnkiiii;  and  i.'op|H'r- 
Khi'athiiift  "t  ■"■■IM ;  ]uilbJiiii;;-u'lK'i'U  ;  liniiiinpni  of 
jiianiM  ;  rliutiir  lilauki'tH  Tor  jniiitiiig-iin'SSM-j ;  ixtwra 
of  bookii. 

2.  Thi>  felted  i-loth  on  whicli  |n|>«r  ix  couohi-d  nud 
camitl  ill  tliu  imper-iiiiikiii];  iiiai-liiiic  Thv  vlotli 
oil  wbic'li  tlie  {Ei|irr  bt  cutii'hi-d  fn>iii  tlir  matiiiij 
cyliiiilcr  is  kuowii  a*  tlic  mak'mg  MX,     Otben  as 

"y  fi-ltH,^nrf  '-  ■   '  ■ 

Iciuuiii-H  of  the  filt 

Felt-car'pet  A  ea.T\<iet  wIkmc  fibeni  nn-  not  spun 
or  wiii'i-ii,  lint  a.T\i  luuui'Uiliil  liv  th«  rdtinft  jinxuiiK. 

Falt'sd  Cloth.  {FtArir.) '  t'lulh  imuk'  by  fult- 
itiK.  without  xjiinniUK  or  WMivinib  was  patented  in 
Kn^lutiil  )iy  WillianiH,  in  Fi'lmmry,  ISfKI. 

F«lt-graiii.  {irthri-irorkiiig.)  Tlii-((rauiorwoiyl 
wliosc  ilini-iiiin  is  rrciin  llii;  pith  tii  th.t  l»rk  ;  the 
direclioii  of  tliv  iLHiliillni'y  raya  in  uuk  and  iionio 
ollii-r  liriilier. 

FelfJns-nw-cUn*'.     Fi-lting-marhincH  ant  of 


rig.  viis. 


FELT!  NO-MACHINE. 


,— '^fr^ 

c-?. 

=: 

-^ 

^_ 

KiralBrji-Bril  fVUrr. 

Fie.  1045  bliowK  a  fnnn  in  «'liii*h  thi-  Duiu  riU(' 
dcr,  having  a  Mirk  BurracL',  airtt  iipuu  vani  urikuti 
eiirried  between  it  anil  the  libroiu  bcfta  vhidi  ]«■ 


around  dtpam-hrateil  cylindeni,  and  n 
rollrn.  FcrTomted  pip««  benoith  t 
bot  water  upon  them. 


rarimiii  kiinlt.  1.  For  actin;; 
u)»n  ibe  luati^iul  in  maKt,  ax  in 
the  rolliiiK-uiitl  (FJK-  IVfi). 
whrrv  the  eloth  in  a  lialli  of 
ind,-.!   by   Ih.. 


iK'k.  wliieh  H. 


dnliii 


!S  ]ik.<  . 


.  iiIhiv. 


ii'ipriH'iiling  IhiI 
niimntiil  on  (crmriil  rullei-!!  run- 
iiiiiK  oil  tni'kH  Hii'nreil  in  the 
rat  ;  the  otlii't  bed  iH-ing  at- 
tiu'lii-il  to  gninvei)  Tellers  tb.it 
nili  betu'ii-ii  u  dimlJe  tmek 
aiiivi-.  The  iHilt  an^  worked 
in  opjHbitt!  dirrvtioiiH  bya  doii- 
lilF4ii-ti(in  lever  ciniiiii-tini:  then 
plaiiil  iH-tween  the  IhiU  a  ' 
ai'tion  wliile  iinini'rMil  iu  1 
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iriM  of  tables,  and  beneath  the  longitudinally' 
;ranBreraely  reciprocating  platens.  The  com. 
heat,  wet,  and  rubbing  KCtiou  conaolidatts 
it  of  tiber  into  a  felted  web. 
-Ino'oa.  {VesitL)  A  small  vexsel  propelled 
fSand  lateen  saila  ;  used  in  the  Mvditerrauean 
i^scent  waters  for  coaatlng  voyages. 
an'OT-SlL  {CarpaUrj/,)  A  louvre  lantern  in 
'  for  the  escape  of  Hteam  and  smoke,  or  for 


1.  A  atracture  o 


the  boundary  of  a 
lot,  field,  or  estate 
to     keep     off     in- 


iroi   portable   auai 
OT  ha  ha    hedge 

When  Rti-origer 
than  mont  of  th  ne, 
the  fence  may  nw 
to  the  diji^Dity  of 
a  acurp  ]Mili-<ade 
:e  au  important  de 


luUarale,  or  live   fence  of 
wooden   paling  interlaced 


Fig.  1948  shonx  a  mode  of  hanging  fence-panels 
19*9  is  a  portable  fence  in  which  the  panels 


"C 


staved  by  inclined  bara  which  forni  buttresaes. 

Fig.  1»50   U  a  more    pretentious  fence  of  i 
posts  set  in  givutiug  and  ornamental  pnaels. 


2  (n  ood  icorkiyig  )  An  ailjiistahle  guard  plate 
or  I'df^  on  a  gngi%  or  on  a  yrouvivij,  banding^  pfov, 
fillisUr,  or  irglcl  planr,  by  which  the  distance  of  the 
groove  from  the  guide-edge  is  regulated. 

A  atmight  edge  on  the  work-table  of  a  circular, 
bund,  or  aeroll  saw,  or  of  a  planing,   moiiiiiig,  or 


Htt.  1961. 


withen,  or  bpred  and  strung  on  longitudinal 


The  S.  miliiairt,  having  a  bank  {agger),  Jitnh 
■),  and  vaJlain,  or  row  of  Htakes  on  the  bank. 
The  S./abrile,  or  wall  of  stone,  biick,  adobes, 

nn  here  can  be  aHorded  for  bnC  a  bare  hint  of 

Lverae  kinda. 

;.  1947  shows  a  mode  of  supporting  paiiula  of 


The  fence  may  be  swiveleil  so  aa  to  have  a  capicil] 

r  aiiguhir  presentation  of  the  work. 

"    ■"'  of  the  hamitier-spiina  of  a  gun.lock. 


i.  {Loeks.)  An  arm  or  jirojection  whicli  enters 
the  gates  of  the  tunililers  when  they  are  adjuiitefl  in 
proper  position  and  coincidence,  and  at  other  tiniea 
prevents  such  movement  of  the  dog,  stumji,  or  other 
ohstnirting  member  as  would  permit  the  retraction 
of  the  holt. 

In  common  tumhier  locka  the  fence  forms  the 
obstructing  medium  Itetneeu  the  holt  and  the  tuni- 
bleiB,  to  prevent  the  retraction  of  the  former  when 
the  tumbler-gates  are  not  in  coincidence. 


fknc>wa(;k. 

Fonce-Jaok.    A  lever  j^^-k  mlnptrd  Tor  lilting   ( 
tUn  foriHT  iir  liKt  of  n  wonn-feo™  in  order  to  lay  ir 
fi  new  1ntt<itii-rail,  a  fen<«-u]iliuk,  or  a  stone. 

Fenoe-poat.    A  jai-ni;  of  tiiulwr  or  x  structure   i 
of  oilier  niiitirriut,  planti-d  vnrtirally  in  the  ground,    ■ 


FERHENTING-VAT. 
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n 


iiynry  to  either  uf  tliv  rontai'tiliK  olgrcts. 

A  {liccc  of  oak  on  a  vnael's  Mile  to  pratnt  it  hot 
i^tiafiitu  liy  o)ijectH  ulik h  are  hejng  hoislfJ  alanL 

On  thi'  riviT  stmi]i(Kiat«  of  ihv  Wcm.  [Kda  bu^ 
□verhonnl,  being  niKpendnl  froni  the  upivr  g«iiii\ 
mid  ansKiT  tlic  lainp  ]iutpuw>.  Fanrr  lowiiiji'biKtt, 
u'lierries,  nnd  man-of-wiir  Inats  hare  frrrdenvhii 
linng  oulxidc  the  gunvalr. 

S.  A  structure  in  front  of  a  lire  or  firepUiA  I* 
keep  child  riT 


lo  hnld  liJi 

ily  has  jiriin'iiuilly  l«'en  i 


,  in  (.■ontnving  niwfps  of  «ivinf[  tiin- 

Kn-ir- All.        Iwr  in  feni'rs  fur  )iniiriu  coiintrirx, 

and  in  8trui:tun'H  as  Bubstituti'H 

for  the  umnl  wooden  posts.     Twn  sujsestive  forni» 

are  shown  in  Y'Ut*-  l»-'i3  "ud  ID54.     Om  in  an  iron 


lh«  vertiial  ulnt  of  a  fptii!i'  is  liolfcil. 

Fence-poat  DriVar.  A  dericc  like  »■  trip- 
hairmiiT  or  [<i!i'-drivi-r,  jnoniiti-d  u|)oii  wheels,  ntiil 
nsil  for  driving  feiicc-jiosts  whi<:h  have  bwn  pntvi- 


hurizurital  beam 
into  wliii-li  the 
]Kists  of  B  sutr-niill  igata  are  fiamol 


lb 


ly  and  llie  ham-    the  viiw]. 


hight,  the  roi)c  is  rast 

<un  .lnn«.  I 

Fanc'ing-gage.    An   impleitienl   to  spnee   rtnd ' ' 

liold  Iionnls   against  a  (lOMt   while 

m  1%3.        nailing   them.      The  upright  cleat 

(j^pl=^        A  is  ti-nilKirarily  tsriteil  to  llie  post, 

and   the  p-gs  atfoiil  rests  for  the 

kiwer  i^rlges  of  thv  hoiinls. 

Fenc'ins-aaiL  A  heavy  imil  of 
its  •'loss,  wUptnl  fur  fastetitng  on 
fencing- tiuants. 

C,  T.   S'.   if.  nnd  10*naiU  are 
-i  made  for  llii*  jiiirjioM'  in-arlv  Iwirv 

'I'      _  Ihe  wr-ight  of  the  «)niini>n  riails  of 

ij     '  tlipsi'  immbcTs. 

Fend'er.     A  eontriv;i tr>  frnJ 

off  an  object  so  a."   lo  jin-veut  the 
bmi?-iiig  of    till'  slnirlnn-  so    ]iiii- 

■  Oagt.        t-   An     upright     linilu'r     ptaiiil 

agninsi  the  edge  of  a  pier,   rlwk- 

wharf,  to  [ircvent  injury  to  the  well  liy  the 


ender-beani  in  I'erley  and  Pattee'a  HW-mill  at  iW 
C'haudien:  K-ilIs,  Caniuli,  is  pine  atock,  ti  Dm  1m| 
and  aiiuaii-d  to  24  x  2S  inchei. 

2.  The  int^lined  advaiire  piece  of  an  iot-hoArr. 

3.  A  beam  snajiended  ovit  a  vrasel's  side  to  wot 
i-e  and  preserve  the  planking  and  shnthinf  rf 


he-jil  wliirh  projects  from  the  jjsn 

as  a  fender  lo  Hive  tlir  plank*  from  brin'g  tinii^ 

Fmd'er-plls.  A  pile  fixed  in  frant  oT  a  p/t. 
wborf,  or  river  wall,  to  waiU  off  the  Uowi  tt  m- 
niiig  iee,  diifi,  vessel*,  etc. 

Fand'ei-poat.  One  of  the  guiding  rtanrUMi 
ofas:in--gntr. 

Fond'«T-atopv  {Rnilnad 
Inn-  ul  the  end  of  a  line  of  rvils  to . 
"r  ..iiRiiie,  if  needful. 

Fe-nes'ba.    {AnhiUtlurr.)     A  wiadov;  ■ 

Fe-neatraL  Window-Mind*  or  OMMMMxi 

with  \<a\vj  or  olotli.  Instead  of  glaM. 
Far-maDtlng-aqnan.    (JTrawnw.)    Aaal 

or  "i]nan'  shallow  vat  in  whieh  wr-^  —  '  ' 

Fer-mantlng^TBt  A  tank  oi 

is  plufi'd  to  unilergo  the  femenla: 

the  addition  of  the  yeast.     Cntain  K 
keeping  the  liquid  at  tbe  dwred  b 


FEHRANDINE. 
k<at  of  tauimer  or  cold  of  winter  are  added  in 

F«r-ran'din&  A  mixed  stiilT  of  silk  and  other 
materials,  fonuerly  woni.  It  is  i-ufcrred  to  by  Piipy. 
in  hi*  "  Diary,"  about  1667.  T!ie  «ord  was  some 
timeti  written  fuTawiam  or  farendt>«e.  It  prabiibly 
TesemblMl  poplin. 

Fer'ret.  1.  (Oliaa.)  An  iron  used  to  make  the 
rings  Bt  the  mouths  of  battles,  or  to  try  the  ]uvlt«d 

2.  F-'or-'l,  or  floss-silk, 

Fer-ret'to.  (dlaat.)  A  preparation  of  copper 
employed  in  glasn-coloriiig.  It  is  made  by  plHi'iii); 
thin  Kheets  of  copper  interatratifiud  witli  powilcn-il 
brimstoue  in  a  crucible  which  is  luted  ti/jht  and 
■zposed  to  the  heat  of  a  blast-furnace  for  about  two 
bonra  ;  when  cool,  the  'npprr  Ls  found  to  be  calcined 
M  M  to  be  readily  crunibli-d  Iwtween  the  fingers ;  it 
!■  then  pulverised  and  sifted  for  uxe.  A  superior 
article  to  the  foregoing  is  pivjiarcil  liy  using  vitriol 
instead  of  brimstone,  and  ex]>osing  the  crucible  to 
the  hi'flt  of  the  glass-funuice  for  three  days.  The 
old  vitriol  is  then  replaced  by  fresh,  and  the  heating 
operation  repeatcil  sit.  times. 

Fer'TO-type.  {Pkotmiraphy.)  A  process,  so 
named  by  Hunt,  which  delives  its  name  from  the 
material  of  the  plate  (iroii)  on  which  it  is  taki'n. 
Plates  of  sheet-iron  are  covered  with  a  surface  of 
black  Japan  varnish.  This  is  iianierseil  in  collo- 
dioD,  and  after  a  time  in  the  silver  solution.  It  is 
than  placed  in  the  holder  and  exposed  in  the  cam- 

Psr'rTUe.  1.  A  short  tube  or  thimble  mudu 
■lightly  conical,  and  nse<t  to  fasten  the  tubes  tn  the 
■bwit-plates  of  steam-boilers.     Except  at  the  point, 


17  FERTILIZER-MILL. 

the  ferrule  is  a  little  larger  than  the  bot«  of  the  tube, 
and  when  driven  in  it  compresses  the  tul^e  forcibly 
against  the  sides  of  the  hole  in  the  tube-sheet,  mak- 
ing a  steam-tight  joint. 

2.  A  nelallic  ring  or  sleeve  on  the  handle  of  a 
tool  or  the  end  of  a  stick,  to  keei>  the  wood  from 
splitting. 

Per'ry-boat  {Vasel.)  A  ves.sel  for  rnrrying 
jiassengi-i-s  and  fi'eight  across  a  river  or  estuary. 

a,  an  elevation  of  the  steam  ferry-boat  for  ordinary 
ti'avel  i-rossing  the  Missouri  Kiver  at  Omaha. 

A  Ls  a  jilan-viciv  of  the  same,  showing  the  single 
wheel  amidship,  the  engines  and  boilers. 

(/  is  a  transverse  vertical  section  of  the  same, 
showing  the  cabins  over  the  guards, 

e  is  a  transverse  vertical  lection  of  a  ferry-boat  for 
railway-carsat  La  Chine,  river  St,  Lawrence,  It  has 
side-wheels  and  a  track  amidship, 

c  in  a  plan-view  of  the  same. 

I^r'ry-bridge.  A  form  of  ferry-boat  in  which 
the  railway -traiu  moves  on  to  the  elevated  deck,  is 
traiiRported  across  the  water,  and  then  lands  upon 
the  other  aide.  Tramways  fonning  inclined  ap- 
proaches are  adjustable  to  the  requirements  of  dif- 
ferent stages  of  water  in  the  river,  or  states  of  the 
tide  in  estnariex.  The  ferry-bridge  which  preceded 
the  present  bridge  over  the  Susijuehanua  at  Havre- 
de-Grace  is  a  notable  instance.  , 

Ferry-bridges  are  also  to  be  found  in  Europe, 
which  cross  liy  means  of  cluiina  laid  across  the  river, 
ami  chain-wheels  on  hoard  rotated  by  an  engine. 

Fer'17-rall'ivay.    One  whose  tiack  is  on  the 

Flg.l96B. 


Ixittotn  of  the  water-course  and  nhose  caniage  has 
I  i-leviited  deck  which  supjKirts  tlie  tram 
Far'ti-Uz'«r-inlU.    One  in  which  the  inaterfaU 
e  ground   to   powder  so  ns  to  be  sown   from   a 


machine.  The  illustration  shows  a  Chilian  mill 
adapted  to  the  purpose.  Phoaphatic  minerals, 
bones,  and  various  materials  are  thus  ground. 


FERTILIZER-SOWER  o; 

Fer'ti-Us'«T-soir'er.  A  form  or  «i«(ling-ma- 
cliim-  ii'lu|it>!d  to  bDW  Kl'anulatnl  tiHUiuna,  sui:h  as 
ilty  |<uii(lr«tU'>  tliK  )>hin)ihiitFii,  bonR-dust,  liuie, 
cuiinn,  etc.  It  Bumctitim  rurins  i  machine  by 
Itself,  Bud  sonniliiiii-s  ia  an  ttttuubnu-nt  to  a  wlicot- 
diill  :  ill  Kii^Uiiil,  sIm)  to  n  tuniip-drill. 

Fes-toon'.    {ArdiiU  ■        •      ■ 


FIELD-GLASS. 


a  ffirluTi 


II  fricz. 


>rthe 


F«t'lock-bOOt.   (McHoge.)   A  iirutcvtioli  To 
nttcntk  mid  |ui»l<-ni  of  .1  liurse.     Sru  Istei:FI:Ki>[>- 

a'itai'iimkxth;  Lrxi-i>v\ai>. 

Fet'tOI.     A  Rbaiii  for  the  fi-rt.     Siee  IlorPLE. 

Fettling  \.  {M^tatlurgij.)  The  toBtiiiiil,  uon- 
uiitiii|{  of  un>,  cinilur,  aiii]  Ecra|>-iruii,  iiiixtd  in  vary- 
iiift  i)r<)|K>rt)iiiui,  anil  luied  in  (in'tiariiift  tli«  heurth 
of  a  ]>uddUnK-riiriinin  Uffiire  nwivinu  it*  cliaiKB  of 
iiuu.  Frtllt  is  an  old  Eiigltoh  voni  Rignifyiiig  to 
)»i'))an>,  and  conv^iKHidji  to  thi!  Atn<-riuiii  word  fir. 
FUiag  is  till)  tcnii  used  ill  tlic  Uiiitad  Stutci  to 
sigiiiry  thi*  [in-jniutioii  of  thp  hearth. 

2.  {Potlera.)  TheHluiviu^andHiaaothingof  fcnvii 
clay-wai«  Xn  ivuiovr  thn  B]>pearani.'n  of  nfuiiis  from 
Bftlclcs  that  alt'  tiiiihW,  and  to  Miiouth  a.4|h>riti(!>i. 

F«iiU-l«tB'.  iHi/iiiioni/-cutliii-j.)  Thi-  projwtiiig 
{lointa  of  till!  triaiiijular  faci'ts  in  a  raK-cut  diwiiand, 
whoHu  liases  join  tliosc  of  the  triangh-s  of  tha  ceutrol 

Fl-a'cro.    A  Fii'ii^'h  liaukni-^ -roach. 

Fl'b«r-^:illt.  A  dvvior  for  tliHintegratiiiR  Tpf^table 
filM-r,  Lyiimu's  luiti'tit,  No.  ^ll.OT?,  ofl85M.  Flax, 
lieinii,  juti",  i-aiiii,  or  wood  an-  I'laoed  in  a  ryliudcr 
and  cliai^nl  with  hot  water,  xtitam.  f^w,  or  air  under 
areut  )in«siin! ;  the  eovcr  of  the  eyiiiider  beiiif;  sud- 
denly ivnwrei],  thit  man  is  pToji><:te<l  into  a  I'liambcr 
where  the  Midden  exiNinsion  of  the  Hnid  under 
prnMurc  ruptures   the   uelU  awl   tears    the  libers 

Atteui[il!i  Imve  been  inadr  with  inoru  or  lesH  suu- 
ciws  to  lum  thin  system  uf  rapid  exclusion  of  the 
matter,  under  prenurp  of  (p-nerated  iwrbuniu  uidd, 

lesultiiig  from  the  treatir  -"  -'  "' -----'  ■=-■■ 

with  -    ■"   -"-  '-    - 


COFT 


1  eanstic  alkali   9 


From  a  ballad  of  the  fourteeDth  century,  n  ikn. 
abouis,  cited  ill  Watson's  "  Uialory  of  tagliih  t> 


with  tola  loid  the  kjHt: 
Tlwr  w  mveb  wlnntisM, 
Troaipiui.  ubois,  aad  laMn, 
BoUi  hxp  mad  OdjUrBfi.'' 
A  nionnmental  brass  of  the  aame  [wriod  ia  St 
Alargari't's  Uhurth,  King'*  Lynn,  Norfolk,  E^ad, 
tiliotrs  th<:  inusitiniu  at  a  peamck  feast ;  dm  bu  i 
four-stnng«d  hddle,  another  a  aiz-stringnl  dihm. 
•i.  {Ilutbandiy.)     A  woodm  bar  about  11  bit 
lonjc,  atlAched  by  ropps  at  its  'ends  to  the  Em-aif 
a  horse,  and  used  to  drag  loose  straw  or  hay  tM  tb 
ground,  or  liay-uocks  to  the  place  of  KUckiaf.   i 
rope  or  giape-vine  answers  very  well  for  the  Isttn 
purpose. 

3.  {A'auiieat.)    A  fraine  of  bua  and  stiiagi,* 
keep  things  from  rolling  off  the  cabin  table  ia  U 

Fid'dlft-block.    A    long    block,    baring   to 
sheaves  of  dilfcn^nt  diameters 

double-bloci,  when  they  are  in 
parallel  phines.  A  viui-block. 
Fld-oun'mer.  {A'aulieal.) 
A  haul  HUT  with  a  (ace  for 
Btrikjug  nlid  a  iioint«tl  pun  to 

FiaUL  The  space  visible  in 
an  optical  itistrument  at  one 
view.  Ilv  shirt iug  the  teleseape, 
the  ^eld  is  i-linn|pl ;  by  sliilt- 
iiig  the  slip  or  object  relatively 
to  the  objei't-glass  of  a 
scoiie,  siii^'CKSive  parts 
within  thufidd. 

Field-Md.    A  folding-bed  for  amp  um. 

Fl«ld-book.  The  book  in  which  the  -   - 


f  the  object 


a'ttae  o£ 


lofsu 


Flb'U-Ia.    (Surgieat.i    A  ni^le  for  sewing  up 

(j/iuaarif.)  An  iron  crank  by  which  stones  an 
fastened  together. 

Fid.  1.  {XauticnI.)  a.  A  Inr  of  wood  or  iron 
to  suj>iHirt  a  mast  upon  the  one  lieneatli.  It  pusses 
through  a  inortise  in  the  upiHmiBBl,  and  nwts  on 
the  trestle-trees  of  the  head  «t  the  ninst  In-low. 

b.  A  wuudeu,  )ioiated  pin  used  too|H'n  the  strands 
of  a  roiw  in  K[dii'iug.  A  similar  iron  instniment  is 
a  marliiupikt,  or,  as  nscd  by  snil-nmkers,  a  tiab- 

S.  A  tdngof  oaknm  for  the  vent  of  n  eannon. 

Fid'dla.  1.  (J/u.ti'c.)  An  insttumeiil  i>1nyeil  with 
a  Imw,  and  haviug  four  stKllgs,  hln-tehnl  over  b 
aoiinding-boari)  to  give  resniinmi-,  niid  ulniig  a  neek 
(willuiut  frets)  U]ion  which  the  slriiiffs  are  pressed 
by  the  fingers  to  vary  tile  lone.     Siv  V'lOLIN. 

Locusts  ore  hddli'm.  Their  hind  legs  are  the 
Imwk,  and  the  projeeting  vriiM  of  fbi'ir  wiiig-covi'rs 
the  striii}!.<.  Oil  <u.:h  side  of  the  IhmIv  ill  the  limt 
se^iii'iit  of  the  alHlouien,  just  alinve  and  a  little  lie- 
hind  the  thiglis,  is  a  ileen  eavily  <dosed  by  n  thin 
piri-e  of  shin  stn'teheil  tignlly  oiiiom  il,  like  a  liaiijo- 
cover.  When  a  loinist  U-gins  to  play,  he  U'lids  the 
Aank  of  one  himi  leg  beneath  tlie  tliijih,  where  it  is 
iodged  ill  a  fnrrow  designeil  to  n-cvive  it,  nud  tln-n 
draws  thu  leg  briskly  up  and  down  several  tinies 


Fleld-der'riok.  One  used  for  tt«ckiog  key  is 
the  field.  It  is  mounted  on  a  sled  or  on  a  lilt-iwv 
which  is  anchored  temporatily  by  atakea;  otkenri* 
it  i«  staved  by  guys. 

Field-glaM.  1.  a.  A  binocular  telcKnr  ■■  c^ 
met  furm,  and  having  six  aebnmiatic  lenscL  II 
Iiaii  a  metallic  body  covered  with  n 


nt.lMt. 


I  sun-shaile  to  extend  over  the  ob)ett-^iaK  Itk 
i^rrieil  in  A  leather  case  with  a  atrus  ndlMkUr 
3j  to  6}  inches  long,  the  olgeet-i^iMS  briig  iH 

1 J  to '26  lines  in  diameter.      *  '— " 

gl-iia.     A  ntct-ylati. 


FIELD-GUN. 


839 


FILE. 


b.  A  small  achromatic  telescope,  usu.illy  from  20 
to  24  inches  long,  and  having  3  to  6  draws. 

2.  That  one  of  the  two  lenses  forming  the  eye- 
piece of  an  astronomical  telescope  or  com]X)und 
microscope,  which  is  nearest  to  the  object-glasa ;  the 
glass  nrarest  to  the  eye  is  the  eye-glass. 

Field-gun.  A  light  caimon  designed  to  accom- 
imuy  troops  in  their  maneuvers  on  the  held  of 
twittle.  At  the  commencement  of  the  late  civil  war 
in  this  country,  those  thus  denominated  were  the 
6Hpounder,  weighing  885  pounds;  the  12-pounder, 
oi  1,770  pounds;  a  light  12-pounder  of  1,220 
pounds  ;  and  the  12,  24,  and  32-pounder  howitzers, 
weighing  respectively  780,  1,320,  and  1,820  jwunds. 
These  were  all  made  of  bronze.  During  the  war 
several  kinds  of  rifled  tield-guns  were  introduced, 
but  only  two  maintained  their  place  in  the  military 
service ;  the  3-inch  wrought-iron  rifle  and  the 
Fftrrott  10-pounder  of  2.9-inch  caliber,  each  nearly 
the  weight  of  the  bronze  6 -pounder,  and  carrying  an 
elongated  projectile  of  ten  pounds  weight.  The 
■mooth-bores  generally  wore  witlidrawn  from  the  field 
during  the  war,  with  the  exception  of  the  light  12- 
pounder,  or  "Napoleon"  gun. 

Four  smooth-bore  guns  and  two  howitzers,  or 
idx  rifled  or  six  12-pounder  guns  with  their  car- 
riages, caissons,  forge,  and  battery-wagon,  constitute  a 
battery.  No  particular  kind  of  breech-loading  gun 
has  been  adopted  in  the  United  States  Service,  un- 
less the  Gratting  machine-gun  may  he  so  classed. 
See  Battery-gun.  Most,  if  not  all,  European  gov- 
ernments have  adopted  breech-loaders  of  various 
kinds  for  field  service. 

The  English  use  the  breech-loading  Armstrong 
gun  (see  Aumstuong-oun)  for  field,  fortification, 
and  naval  service. 

The  Prussian  army  uses  two  calibers  of  field-guns, 
4  and  6  pounders,  both  rifled  steel  bix?ech-loadei-s. 
The  bore  of  the  liarrel  extends  entirely  through. 
The  breech  of  the  4-pounder  is  closed  by  a  double 
wedge  sliding  in  a  horizon tid  slot  through  the 
barrel.  The  6-poundcr  is  closed  by  a  plug  held  in 
place  by  a  large  steel  pin.  The  «?scape  of  gsis  is 
prevented  by  a  gas  ring  on  the  Hroadwell  j)lan, 
similar  to  that  in  a  Sharp's  rifl.>.     See  (vas-iung. 

Field'ing.  Exposur.^  to  the  oj)en  air  and  sun  of 
malt' wash  J  or  ggle  in  casks,  in  order  to  promote  its 
acctification. 

Exposure  to  artificial  heat  is  term  d  stoving. 

Field-lens.    See  Field-glass,  2. 

Pield-roll'er.     {Ilusbamlrg.)     A  wooden  or  iron 

Fig.  19ti3. 


Fielfi-RoUer. 

cylinder,  drawn  over  a  plowed  field  to  mash  the 
clods  and  level  the  gioun«l. 

PieldHBtaff.  A  gunner's  staff  for  carrying  a 
lighted  match. 

Pield-tePe-graph.  One  adapted  for  use  in  the 
field  in  military  o|ierations. 

The  field-telegraph  of  the  German  army  consists 
of  140  men,  10  wagons,  and  40  miles  of  wire  for 


2. 
a. 
b. 
c. 
3. 


each  army  corps  in  the  field.  The  wire  is  reeled  out 
of  the  wagons  and  mounted  on  light  poles  about  ten 
feet  high,  every  third  one  being  put  in  the  giound. 
One  eighth  of  the  whole  length  of  wire  is  insulated, 
and  may  be  run  along  the  ground. 

Field-works.  {FortiJiccUion.)  These  are  of  three 
kinds  :  — 

1.  Works  o]>en  at  the  gorge  :  — 

a.  RedanSy  single  and  (loublc. 

h.  Lunettes. 

Works  closed  all  round  :  — 

liedoubts. 

Star  forts. 

BaMioiud  forts. 

Lilies,  continued  or  broken.     See  Line. 

Fife.  (Music.)  A  small  ])ipe  used  as  a  musical 
instrument ;  the  usual  accomiiauiment  of  the 
drum. 

Fife-raiL  (Nautical.)  A  banister  on  the  break 
of  n  poop  or  around  the  mast  of  a  vessel. 

Fif-teenth'.  {3fusic. )  A  stop  of  an  organ  tuned 
an  octave  above  principal ;  two  octaves  above  open 
dwpiison.     See  Stop. 

Fifth-chain.  The  chain  by  wliicli  the  single 
lead  horse  in  a  team  of  five  is  hitched  to  the  end  of 
the  tongue.  It  is  supported  by  chains  from  the  har- 
ness of  the  leading  pair. 

Fifth-wheeL  A  wheel  or  segment  above  the  fore- 
axle  of  a  carriage  and  bimeath  the  bed.  The  king- 
bolt is  the  center  of  oscillation,  and  the  fi/th-whec! 
forms  an  extended  support  to  prevent  the  cai^eening 
of  the  carriage-bed. 

In  the  example,  one  part  is  shown  in  section  to 

Fig.  1964. 


Fi/th-WKed. 

exhibit  the  anti-friction  rollers  which  traverse  on 
that  portion  of  the  segment  attached  to  the  axle. 

Fig'ured-fab^c  Loom.  \\\  figure- iccaviiigj  the 
cloth  is  ornamented  with  flowers  and  other  devices. 
The  warp  is  divide«l  among  a  numlwr  of  hcddlcs 
which  are  operated  by  separate  treadles,  by  which 
different  colors  may  be  conceale<l  or  brought  to  the 
surface,  or  made  to  change  places  according  to  a 
presented  pattern.  The  Jacquartl  is  the  principal 
loom  used  in  weaving  figured  fabrics.  See  Dam- 
ask ;  Jacquard. 

Hohlfield,  of  Hennerndorf,  in  Saxony,  1711-71, 
invented  a  loom  for  weaving  figured  fabrics,  the 
model  of  which  is  preserved  in  the  collection  of  the 
Berlin  Academy. 

Fig'ure-head.  {Nautical.)  The  ornament  on 
the  head  or  prow  of  a  ship. 

Filar-mi-crom'e-ter.  A  micrometer  having 
threads  or  wires  across  its  field  of  view.  It  was  in- 
vented by  Malva.sia  about  1660,  who  applied  a  net- 
work of  fine  silver  w^ires  cros.sing  each  other  at  light 
angles,  and  dividing  the  field  of  the  telescope  into 
squares.     See  WlUK-MlciiOMKTKU. 

File.  A  steel  instrument  for  abrading  or  smooth- 
ing surfaces,  and  having  raised  cutting  edg«*s  (teeth) 
made  by  the  indentations  of  a  chisel. 

Files  ai-e  mentioned  in  1  Samuel  xiii.  21,.  109^ 
B.  c.  **They  had  a  file  for  the  mattocks  and  for 
the  colters,  and  for  the.  forks  and  for  the  axes,  and. 
to  sharpen  the  goads.** 


KILE. 

Kilw  ,         .   .        . 

Lilt ;  niitl  oIm)  kiiunru  liy  thpir  purjiw:. 

Ah  til  iluifie,  thR  iliaKnun  iFi;;.  lUCSI  giving  a 
serira  of  iit!i:ti.iiiN  will  Ik  nnntily  iiiulri'stuod. 

CI,  b,  t,  rf,  t,/,  ij.  A,  atf  HM'tiuiis  cUrivcJ  from  th« 

Kciunn-. 

'    '    '  ji,  IJ,  uru  MvlioiiH  ilirriviii  frani  tlii- 


I  di'i' 


ciivl.'. 

triaiiKU'. 
n,  leiHiin  fill',  purallvl  or  Ui]>i:r 

b,  wlii-n  lnw,  a  rotfer  TiIb  ;    hi 


r,  jtiC    fill' :    when    hiiuU,    pnltanci    file ; 
nnrrow,  /lillar  dir, 

li,  wlit'll  parallel :  tqtutUng,  clock-pitiioti,  a: 


iml  fniiii  tlic 


na-trrrrin    Up.       Wlii^n     Mj«r  .■     fli/liiiff,    entering, 
mnliii-i,  or  I'lrrft-lwlc  lili>, 
r,  /,  Fn-nrh-piivl  or  sAtmd&r.niy  file  ;  parallel  V- 


:0  FILE. 

/rjUHJ ,-  I.  ^nulo  lict««!n  tajicr  and  iMialM. 
As  to  charuvtiT  of  Im th,  tlir  ul^uiint  an  :  — 
I}ottbte-CKt ;  havinf;  ttro  tuU  of  tnth  cnwai  ob- 
lirjncl.v. 
.Sin'jle-e«l  wJUxU  :  lixvinf;  liut  one  ra«  of  Itr-^, 
Ibisii ;  liavinK  dutnched  tcetk  made  b*  a  ti^lL 

ill»tr'll.l<>fRcd>i«-l. 

A  (Kif;.  I'JUS)  showa  tbf  poution  and  arii«a«f 
tliu  liU-L-hiul  on  the  blmik  It :  C  ihr  afinincn 
rjf  thK  ruH'H  of  teeth.  The  bu-er  tvw  >.li«ilil.  bn- 
evrr,  Imve  bvpn  thuwu  as  uot  iiuitc  vitulvlT  vrai 
(hiMnraofthefile. 

As  to  rvUtivc  fiucneiia  of  tPfth :  — 
l!oiiKli-(-ut.  Second-cut. 

tliUille-ciit.  Siiwoth. 

Uiislord.  Su]ierfiiii-  or  ilml  iidomL 

Approximate  number  of  cuts  io  an  inuhof  fib*:  — 
UngtiiornitiDiDcba.  4.  e.  B.  U.  U.  K 
ltuiiK)>   -  .     56      S3      41      40      S»     tl 

Itnst4ird  76       )J4       be       49       41      34 

Smootli  .  .   m      »3      7:!      73      CI     M 

Siitwrtitii-    .  21fl    144    112      £8      7i     tl 


betii^l  heads 
Ansiitar-file. 
Ami-tile. 

Ralniire-wlieel  lile. 
Ham-I-lile. 
Bastard' file. 
Kluiit-lilu. 
])uw-tilr. 


t-arlet, 

(.^IXTki'iiiiK-rd 
Circular- tile. 


Deiul- smooth  file. 


the:  fotluninjf  list,  under  their al] 


l)oul>li:-filv. 


FT  tile..  -nniHtl-ed-jc  file. 

.,  m«M</,  qHll.li,i.i,  rtit-tuil  file. 

t.fnt.«e.M„,bU.. 

I,  tmlf-rotind  lile  ;  nkkl«'j,  pkreiiin.  or  reund-off 
file. 

HI,  cnm  file  ;  i/iiubU-h/tlj-munil  file. 

H.  ot,il  Hie. 

0,  balinif.whf'l  or  mring-vkrel  file,  tht  convex 
oidp  only  cut. 

p,  mtged  tilr-,  Tor  (inisliing  l.ni.vs-moliliiigs. 

V,  nirrtliiitfir  Mr. 

r,  tria«itnl-r,  tlirr.-),]H„rr,  nr  wtrr  fil... 

n,  r.i,il  lile,  for  lilinjt  instile  nnj-les  of  120°. 

/,  wlieii  (wrallel,  hialing  or  «:ah-li-pi:iiiiH.  file; 
whin  taiH'r,  l-iiilFTilif  file. 

r.  »emr-hfiil,  f,iiihfr-td;r,  ili'liny  lile. 

If,  ni/(v  lile. 

J-,  lriaH<iHl.ir--ifl-hnlf-rmt«<l  lile. 

y,  iAihA/'-  or  I'WJ-  n.i^  file,  fur  Kunsiiiitlis. 

;,  i/aiihl.;  or  ;i>'ii'N'/-iAirf;fvittH-i  file, 

OtliiT  cniileH  nf  files  lire  known  by  ptviiliarilies  of 
fnnn  not  bIiowd  )iy  Keeti<m  ;  HUeh  aH  :  — 

Taper:  thinner towaitln the [Hupt. 

Ftti^IM:  the  tame  dimeiibiotis  thmtighuut  the 
len(;th. 


I><> 


It  file. 


Double  half-round  file. 
Doiilih-.tang  file. 
IMvetiiil-llIe. 
KiitiTing-lile. 
Ei|ualiiif;-tilp. 
KeolhiT-i-dse  file. 
Kile-lilank. 
Kile-htoiikK. 


EtuUiiig 


Kil.-.<-hisel. 


Kili'-striinx-r. 

FiliiiR-lil.K'k. 

Filing,  tnm'hille. 

Fi  liiiL-s-  M'liaralor. 

Hul-tilo- 

Flonl. 

Kouiid. 

Half-round  file. 
Half-thkk  nic. 


Knife-lilc. 
Louk.file. 

UarMr-workm'  file. 
Uiddle-eut  file. 


Nic'kina-file. 

Oval  file. 

Paimllel-file. 

I'arting-tocil. 

Perforated  file. 

^ierdnf^Hle. 

rillar-filr. 

Tin  ion -Hie. 

Pirot-file. 

1'otlauec-file. 

Quontiet. 

Raajvcutling  maehiM 

Haip.     MecbtiiiMl 

Itat-lail  file. 

KifflcT. 

Rouftli-filr. 

Itound-file. 

Rouod-edp  file. 

Roimd-oir  file. 

Knbbrr-file. 

Saf«.v.lge  file. 

Saw-file. 

Raw-filing  maehine. 

Second-cut  file. 

Snvw-heaJ  file. 

Khoiild('rit>K-Ble. 

Siiif^e-rut  file. 

SlilliuB-lile. 

Sniontli-Ele. 

Sqaaie-file. 

Su(»rfiiM-file. 

Swm;>.  wheel  Clfc 

Taper-file. 

ThTTe-ii|iian  Gk. 

Tojii«r-iSle. 

TnanguUr-file. 

Turn-file. 
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iTalve-file. 
/"ei-j^e-file. 
Vardiug-file. 


Watchmakers*  file  (varie- 
ties, see  Watchmakers' 
Files). 


The  sculptor's  file  is  known  as  a  riffltVy  and  is 
arved  in  various  forms.  Hi  mm  Powei-s's  ftlo  is  per- 
aratecl  to  allow  escape  of  plaster  or  marble-dust. 

The  method  of  handling  the  chisel  dc]K.>nds  in 
reat  measure  on  the  kind  of  tooth  to  be  cut.  The 
le  is  held  to  its  place  on  the  leaden  anvil  by  means  of 

leathern  strap  passing  over  each  end  of  the  tile,  and 
lien  under  the  h^t  of  the  workman  in  the  manner 
f  stirrups.  At  every  blow  of  the  hammer  the  chisel 
I  made  to  cut  a  tooth,  and  the  blows  follow  each 
ther  in  rapid  succession,  the  workman  after  every 
»low  advancing  the  chisel  forward  by  a  slight  move- 
dent.  The  chisel  forms  a  number  of  angular  gi'ooves 
larallel  to  each  other,  the  tooth  being  formed  by 
he  metal  raised  between  every,  two  grooves.  As 
he  work  proceeds,  he  shifts  the  file  fonvard  by 
oosening  his  tread  upon  the  straps.  When  one 
nrface  is  covered  with  single  cuts,  he  proceeds,  in 
louble-cut  files,  to  add  a  second  row  of  teeth, 
naking  them  cross  the  former  obli'piely. 

The  files  are  next  hardened,  unless  they  are  to  be 
laed  upon  wood,  ivory,  and  other  soft  substances  ; 
luch  files  admit  of  being  sharpened  up  with  a  hand- 
ile.  Some  of  the  curved  files  us.hI  by  sculptors  and 
lie-sinkers  are  made  of  iron  and  case-hardened. 

Mr.  Holtzapffel  describes  the  operation  of  cutting 
in  the  following  terms  :  "  The  first  cut  is  made  at 
the  point  of  the  file  ;  the  chisel  is  held  in  the  hand 
it  a  horizontal  angle  of  about  55*  with  the  cent  ml 
line  of  the  file,  as  in  the  upper  row  of  cuts  at  6\  and 
with  a  vertical  inclination  of  about  1 2"*  to  1 4^*  fmm 
the  perpendicular,  as  repivseuted  at  A."  (Fig.  1 965. ) 
•'The  blow  of  the  hammer  upon  the  chisel  causes 
the  latter  to  iiident  and  slightly  to  drive  forward 
the  steel,  thereby  throwing  up  a  trifling  ridg(i  or 
bur;  the  chisel  is  immediately  replaced  on  the 
blank  and  slid  from  the  operator,  until  it  encounters 
the  ridge  previously  thrown  up,  which  ari-ests  the 
chisel  or  prevents  it  from  slipping  farther  back,  and 
thereby  determines  the  succeeding  position  of  the 
chisel.  The  heavier  the  blow,  the  gnuiter  the  ridge, 
tad  the  greater  the  distance  from  the  preceding  cut 
at  which  the  chisel  is  arrested.  The  (rhisci,  having 
been  placed  in  its  second  position,  is  again  struck 
with  the  hammer,  which  is  madi  to  give  the  blows 
as  nearly  as  i)Ossible  of  uniform  sti'ength  ;  and  the 
process  is  repeated  with  considerable  mpidity  and 
reguUirity,  sixty  to  eighty  cuts  being  made  in  one 
minute,  until  the  entire  length  of  the  file  has  been 
5ut  with  inclined,  parallel,  and  equidistant  ridges, 
Brhich  are  collectively  denominated  the  first  course. 
So  far  as  this  one  face  is  concerned,  the  file,  if  in- 
tended to  be  single  cut,  would  be  then  ready  for 
bardening.  Most  files,  however,  are  double  cut ; 
that  is,  they  have  two  series  or  courses  of  chisel 
cuts.  In  cutting  the  second  coui*se,  the  chiscd  is 
inclined  vertically  as  before,  at  about  12',  but  its  edge 
only  a  few  degrees  from  the  transverse  line  of  the 
^e,  or  about  5  to  10**  from  the  rectangle.  The  blows 
are  now  given  a  little  less  strongly,  so  as  barely  to 
penetrate  to  the  bottom  of  the  first  cut,s,  and  from 
the  blows  being  lighter  they  throw  up  smaller  bui-s, 
consenuently  the  second  course  of  cuts  is  somewhat 
finer  than  the  first.  The  two  series,  or  courses,  fill  the 
surface  of  the  file  with  teeth,  which  are  inclined  tow- 
ards the  point  of  the  file."  See  Holtzapfrel's  Turn- 
ing and  Mcchnnical  Manipulalimi^  London,  1847. 

Pile— blank.     A  piece  of  soft  steel,  shaped  and 
ground  ready  for  cutting,  to  form  a  file. 
Pile-car'ri-er.    A  tool-holder  like  the  stock  of 


Fig.  1966. 


fthiim    !«■ 


Filt'  Carrier. 

a  fmme-saw,  and  used  to  mount  a  file  in  a  manner 
similar  to  that  of  the  saw  in  the  case  cited. 

File-chis/el.  The  cold  chisel  (A,  Fig.  1965)  for 
rough  files  is  about  3  inches  long,  2^  wide,  and 
the  angle  of  the  edge  is  about  50*.  (See  File.) 
The  edge  is  straight.  The  file-blank  n^sts  upon  a 
block  of  lead  which  forms  the  anvil.  The  narrower 
chisel,  for  cutting  smaller  and  smoother  files,  has  a 
length  of  about  2  inches,  width  i  inch.  It  is  very 
thin  and  sharpened  to  an  angle  of  about  35".  It  is 
used  with  a  hammer  weighing  one  or  two  ounces. 
Other  chisels  are  of  intermediate  proportions.  The 
edge  is  always  wider  than  the  file  to  be  cut. 

The  chisel  is  held  in  the  left  hand  at  an  inclina- 
tion of  4°  to  15*  fi-om  the  per])endicular,  according 
to  the  character  of  the  file. 

The  blow  of  the  hammer  drives  forward  the  chisel, 
raising  a  bur,  the  hight  of  which  determines  the 
distance  of  the  next  cut,  as  the  sliding  of  the  chisel 
against  the  ridge  previously  thrown  up  aflfords  a 
gage  for  the  position  of  the  chisel  at  the  next  blow, 
the  operator  being  guided  by  the  sense  of  touch. 
The  cuts  are  made  at  the  rate  of  60  to  80  per  min- 
ute.    The  file-blank  is  greased  before  cutting. 

File-clcan'er.  A  scratch -brush  of  wire.  A  thin 
brass  edge  which  acts  as  a  rake.  A  card  such  as  is 
used  in  carding  cotton. 

To  remove  wood,  dip  the  file  in  hot  water  to  swell 
the  wood.  .It  is  then  removed  by  a  hard  brush; 
the  wannth  evaporates  the  moisture. 

File-cut'ting  Ma-chine'.  A  machine  by  which 
files  are  cut  automatically.  Tlie  usual  form  has  a 
table  to  which  the  blank  is  secured,  and  on  which 
it  is  fed  beneath  the  chisel,  which  receives  the  blows 
of  a  trip-hammer  above. 

Many  attempts  liave  been  made  in  this  direction 
in  France,  England,  and  the  United  States.  Among 
these  may  be  mentioned  Duverger,  1699  ;  Fardouet, 
1725;  Thiout,  1740;  Urachal  and  Gamain,  1756, 
1778;  Raoul,  1800;  Ericsson,  1836;  Kobison,  1843. 
See  also  Skilton's  machine,  *'Ure's  Dictionary," 
Vol.  II.  pp.  202-204,  edition  of  1860.  See  also 
"  Transactions  of  the  American  Philosophical  Soci- 
ety," Vol.  11.,  in  which  a  machine  is  described  in 
which  the  file  is  fixed  on  a  bed  of  lead,  and  a  chisel 
fixed  at  the  end  of  a  lever  is  struck  down  by  a  ham- 
mer. The  lever  is  again  raised  by  means  of  a  spring, 
and  during  its  rise  moves  a  ratchet-wheel  connected 
with  the  support  of  the  bed,  which  is  shifted,  together 
with  the  file,  after  each  stroke.  In  Thiout *s  ma- 
chine ("Traite  de  I'Horologie,"  Paris,  1740),  the 
file  is  attached  to  a  screw-slide  susj>ended  at  the 
end  by  pivots  and  covered  with  an  anvil-plate  of 
tin.  The  slide  works  upon  a  stationary  anvil,  and 
is  worked  by  a  feed-screw  moved  at  intervals  the 
distance  of  the  pitch  of  a  tooth  by  means  of  a  pin- 
wheel.  The  chisel  is  h«'ld  on  a  jointed  arm  beneath 
which  is  a  spring  to  raise  it  after  each  blow,  the 
latter  being  given  by  a  vibrating  drop-hammer. 
Ericsson's  machine  was  adapted  to  cut  several  files 
at  a  time,  and  is  especially  commended  for  the  in- 
troduction of  means  by  which,  in  cutting  taper 
files,  the  hammer  is  less  raised  in  cutting  the  ends 
of  the  files  than  at  the  middle,  so  as  to  proportion 
the  force  of  the  blow  to  the  width  and  depth  of  the 
cut  at  diff'erent  parts  of  the  file.  Two  machines 
were  used  for  double-cut  files,  the  IhkI  of  one  in- 
clined to  the  right  and  the  other  to  the  left,  to  give 
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til.'  Uiiri'O'nt  borizuntal  indiimtioiis  projuT  to  tiii-sp  iiioT*inpiit  an  lapportcd  on  >  tum-tahl*,  I7  *>>» 
tM^tti,  uiiiIb  UML-hini!  witli  astiaiKlit  IhiI  w«s  nxeil  ailjiutiaeiittli?  inclination  of  the  terih  uiMrnuird 
for  aiiislK-cat  Jlnali,  and  Tor  ronml  nnd  liulr-niniid  ■Tbf.  i'lii»-l  is  Biipiiorte<l  uiwin  a  nrxililr  ml  abtku 
tilv«.  Tllv  iiiai'lunrH  iiiakv  nbuut  HO  Nlnikrs  jht  I  nmiirctvd  to  tliv  luiDimpr-liiinillp  by  a  kiriia]  rpna: 
luinntt!,  wbiiib  Uaboiit  tliivn  tiiw-s  thu  ruin  of  haml-  ^Tiis  liaitinur  isattarhMl  to  a  rack-ibaTi,  vlj.hLi 
work,  anil  two  IxiU  an^  i'nii>lovnl,  ho  tbiit  uun  nmy  an  ailJiiKUblit  arm  autcd  on  hy  a  am  co  ibr  im 
Ih>  r.iittiiig  wbilu  tbu  libinks  aiv  brin^t  ii<yiiiitiil  U[>oli  .  sliuft. 

tlio  othiir.  i     Fil^-grindlng  Mk^clilne'.    A  nmbin^  (vr n:. 

Sir  JoJin  Rotnxon,  foniii-i'ly  ]>T<-siiUiit  of  tin-  Royal    rai:iii|j  I'ori^isl  or  ivtitil  tiif-bUiiki  to  Iriug  t 


.Suuttish  Siiriuty  of  AtIn,  siif^icOKtiHl,  in  11143,  tiie 
making  of  I'.iirvilini-ar  liU-i  by  cutlinji  lUt  BtrijEiof 
iit>!i:I  ]>Iati!  uiid  tiieii  lulling  tbmi  into  Hhupn  and 
ti-miiprinj;  IhKin.  CaniniL-i's  in]|>roTi'mviit  wus  to 
tnaku  tliK  {liulv  tliinnur  tuwnrdx  tbi-  ihI^-h,  ko  tlint  it 
tnislit  briid  «|Ually,  nnd  nut  (00  lunrli  iti  tbr  —''>><" 
ult  wna  ajit  to  do' viii-n  of  an  uvi-ii  tbii^kni 
aba  ang^-iitiHl  to  make  tbv  tcvth  by 
automat  in  niacbtnv. 

Fig.  IU67  nbowa  a  iilc-cuttiii;;  nuubine 


foriii  )>rcviouii  to  irnttinfc. 

In  tbn  vxiunpic  thv  tiJM  are  itcaml  ntc  ifi'r  1 
otiirr  niion  n  caniagr  whicb  uiovi-a  und-r  ■  i>tv 
a  curvi^  bed  iu  »    ' 


tbn  liUnki  an'  Wfan-d  sidw  by  sidi-  on  the  ujipi-r 
HUrfiii:''  ijf  till?  Iu'd,  »hii:li  i*  aulomalii'ally  fed  uftPf 
■■ai'li  KtrokK  liy  thK  fiiil-wrew  ;  n  fiu]iamtc  cliiiul  and 
bunnnur  uvt  ii|ioit  «icb  Maiik  ;  tb»  dliwtU  ant  Hiip- 
[KHl'xl  liy  Hiviu;(s  oil  anni  with  rnllMr  fwt,  whi>di  btiir 
upon  tb<:  blank  ;  tbe  idiLwU  nrc  thrown  back  uftcr 

In  Fi".  IMS,  tlip  sli>ling  IipiuI  to  wbhrh  tho  shnnk 
of  tbe  Idank  ix  cliini|H-d  is  actuated  b;  a  fred-urrcir 
and  hiilf  nut,  tin  latter  bciiiK  automatii-olly  tnisml 
to  stop  llir  fi'u'il'iiiotion  at  tbn  prujxT  titiip.  The 
anvil  biia  a  bi-nii,^|.h.wiil  blci.^k.  wliow  ran  vhi  side 
rcnii  ill  a  aorki'l  uf  its  sujijKirl.  Tht^  aniil  and  fcrd- 
Flg.lgCS. 


n(  and  Suflry'i  Filr-  CVf li 


the  sliapc  of  «u:h  file  deptnda  entirely  apa  ii 
ofthcbrd;  and  an ionit  ai Uui nm- 
ins  unchanged,  all  the  filea  tonwd  k: 
lljioLi  it  are  uniform  in  abap*.  The  fib*  m 
lidd  in  iiosition  upon  the  earmf^  by  ■  iti£i( 
cbitiip  operated  by  a  toothed  arftmrnl.  llB 
»»|{n"<nt  connK'ta  with  a  hand-lerFT  ti  mi 
nianniT  that  whrn  the  cUmp  baa  been  made  to  «ut 
over  thr  I'lid  of  tb<'  file,  the  toothed  lepDrDt  ia  IsM 
and  tlii^  rlsnip  thus  pret 
n.'lensiiif!  the  file. 

Fil'er.  An  office  .letice  for  holding  lilk  irf 
loost'  [uipi-rs.     Sii'  I'apf.r-i'ile. 

File-charp'eii-iiic.  Worn  filf*  an  fint  Amd 
bv  hot  wiiliT  and  wxla  ;  then  placed  in  i-u— wlw 
trith  the  iiiHttit-c  pol<^  of  a  lattery,  in  a  bath  (M- 
pmrA  of  forty  ports  of  sulphuric 'acid,  dffatj  )«b 
of  nitvic  arid,  and  a  thonsand  parta  of  «atrr.  Tk 
lli-gntive  iiole  is  formed  of  a  copper  apiial  iiumI 
inK  the  filvs,  but  nut  touching  tbem  ;  the  rail  W- 
niinntrs  in  a  wire  whirb  rites  towanla  tbe  mika. 
When  tliu  filps  liare  been  ten  minnte*  in  the  hA 
Ihi'v  are  taki>n  out,  washed,  and  dried,  vhn  tb 
hollows  will  be  found  to  have  been  attaektri  ■  1 
vrrv  aensihln  manner  ;  bnt  should  tbc  effect  Mt  b 
«iil)icl('lit,  thi-y  are  rejilared  for  the  Mme  perid  ■ 
K-fore.  Two  operations  aie  wtDrtimca  are^iq, 
hut  rarclv. 

ni«-«trip'per.      A   DiachiH   !■  «ych  ■ 
worn-out  Hie,  after  beiiis  aaftcued  fcr  hntHl 
tiluw  roolinfc   is   smoothed   to  picfaic  it  h 
bcinf;  rK-cut.     In    the    exampl^   tfe  lb  k 
livlil   by  adjustable  jawt  npoa   ■  ifii^ilr  ■•' 
tntinfc  bed  Hup[«)rlrd  by  ipringiL     He  uwiht 
to  whirh   the   stripning-tool   U  attaebid,  fa  «» 
ii'i'tcd  at  cnch  end^  by  a  contKcting  nil  sM  * 
'milk  npnn  the  end  of  the  drivinit  A»lt,  lal  b  *' 
'  iroonted  in  Kuidri  *  " "      •    -  — 

1!  to  llie  dririnti-ii  .     _ 

mini-  the  strip|ier  off  th«  flle  t 
niint.ilily  of_B"-'- 
thv  other  ei 


a  rock-abafi  and  »  ^yrtm  tl  km  ' 


FILK-TEMPERING. 


FUt-Stripptr. 

rae-tem'per-iiis.  The  Mts  are  Jmwn  throngh 
bB«r-grounils,  ycnst,  or  other  adheMVe  fluid,  ami 
tbcn  througli  common  salt  mixcrd  with  ronatifd  nnil 
pounded  eow's  Iioof,  the  objects  of  whii:h  are  to  pro- 
tect tlie  teet!)  from  the  direct  action  of  the  fire  and 
the  oxidizing  influence  of  the  air  ;  to  afford  an  index 
of  temperature,  the  fuaion  of  the  salt  nliowiiiK  when 
tha  hardening  heat  Ik  ntUiued  ;  and  to  lessen  the  ten- 
dency of  the  (ilea  to  crack  an  being  immei'scd  in 
water.  The  fde  is  held  by  tiie  tang  with  a  pair  of 
tougl,  and  inuncrsi-d  iiuickly  or  slowly,  vertically 
or  obliquely,  aeconling  to  its  form  ;  that  method 
being  adopted  n'hich  ha.i  been  foand  by  experience 
beat  c*lculated  to  keep  the  file  stnii);ht.  Aftor  the 
hardening  the  tang  is  tempered  by  iinmerHing  it  in 
molten  lead  ;  if  the  tang  were  left  aa  the  file,  it 
woald  be  liable  to  snap  otT  during  use. 

The  (ilea  arc  next  scoured  witli  scrubbing- bnishes 
dipped  into  sand  and  water  or  coke-duat  and  water ; 
tMy  af«  next  put  into  lime-nater  and  left  for  some 
houn.  They  are  then  thoroughly  diied  nt  the  lire, 
and  lutly  rubbed  over  with  olive-oil  containing  a 
little  turpentine. 

rai-graa.  Delicate  jewelrj-work  of  gold  or  sil- 
ver wire  drawn  flat  or  round.  Tlie  wire  is  twisted 
by  pinchen  inti)  beautiful  forms,  and  soldered  at  the 

The  word  is  Italian.  The  original  form  seems  tn 
have  been  a  wire  with  grains  or  bemls,  and  the  term 
now  includea  plaited,  interlacing,  or  granular  work 
In  gold  or  silver  wirE  worked  into  ornamental  fnrms. 
The  nations  bordering  on  the  Mediterranean  excel  in 
theart. 

The  filigree  of  India  comprises  varions  personal 
anaments  of  gold  and  silver,  gi'on]>s  of  flowers,  and 
ODall  boxes  and  caskets.  Their  apparatus  consists 
merely  of  a  few  small  crucibles,  a  piece  of  bamlioo 
tar  a  blowpipe,  small  hammers  for  llatlening  the 
wire,  and  seta  of  rorce[>s  for  interweaving  it. 

FU'l-gree-glaaa.  [,GI><3s.)  One  ol  the  kinds  of 
omamental  glass  for  which  Venice  wai  fonnerly 
celebrated,  and  which  has  been  recently  revived. 

Small  filigree  canes  of  white  and  other  culorcit 
enamels  are  drawn  ;  irlutM  oT  the  rerjniri'd  lengths, 
■anansed  in  clusters  in  a  cylindrical  inolihof  the  re- 
quired shape,  and  then  fused  together  by  heat.  The 
caaea  are  then  aggregab'il  by  flint  glasK  at  a  welding 
heat,  and  the  mnsa  twisted  if  a  spii'al  ornament  be 
deaired.  Vases  or  other  objeets  are  made  of  oma- 
mental   ma.sses  of   this  glass,    blown   in    the   usual 

TTie  Cene/ioHfrnH.  familiar  in  paper-weights,  ismade 
of  waste  piceea  of  filigree  in  a  pocket  of  llinl-plass. 
ming-blook.    A  block  of  apple,  pear,  or  box- 


Fiiing-Heck. 

wood,  gripped  in  the  jawa  of  n  vise,  and  having 
gi'oovcs  ol  varying  depth  in  which  small  rods,  bam, 
iy  be  laid  to  be  lllcd.  The  wire  is  shown 
as  grasfied  by  a  liand-vise. 

EMl'liig-tna-chlne'.  1.  A  machine  used  tn  the 
mint  to  reduce  the  weight  of  coin  planchets,  when 
above  the  iitandurd.  The  pieces  are  laid  parallel  in  a 
trough,  and  their  edges  i-est  upn  a  cylindrical  file, 
whereby  a  portion  of  metal  is  lemovi'd,  the  pieces 
rotating  as  (he  work  pmcecds,  in  order  to  preserve 
their  cireularity. 

2.  A  machine  in  which  a  file  is  mounted  as  a  jig- 
saw ;  or  to  reuiproeatr  in  a  manner  similar  to  that 
of  a  file  in  the  hands  of  a  workman. 

In  the  eiampV,  the  file  receives  vertical  recipro- 
cation from  a  pitmsn  whose  cross-head  has  a  hori- 
zontal slot  traversed  by  a  crank-pin  on  ■  rotating 

Fie.  1BT3. 


Filing' Maehimf. 


disk.  The  table  is  pivoteil  and  has  a  semicircular 
rack  which  is  engaged  by  a  screw-gear  lo  iuoline  the 
table.     See  also  Saw-ciLino  Machise. 

Fil'inip-aep'a-Ta'tor..  A  machine  in  which  fil- 
ings of  iixju  and  copper  arc  separated  by  exposure 
to  magnets  which  are  brought  into  contact  with  all 
of  the  ]iarticles,  and  select,  retain,  and  remove  the 
in«i  particles  from  those  of  brass  and  copper,  so  that 
the  latter  may  be  ased  for  re-melting.  There  are 
several  forms  of  machines  for  the  purpose. 

Fillet.  1.  A  atrip  of  card-elotbing.  A  atrip  of 
leather  furnished  witn  the  bent  wire  teeth  pecnliar 
to  carding-engines. 


FILLET-PLANE. 
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2.  A  riiip;  on  tlic  niu/j^lc  or  cnscalx'l  of  a  gun. 

3.  A  nbl»on  of  niftal  of  gaj^cil  |)ro|>ortions  UhI  to 
the  nutchinc  which  punches  out  the  phmchets  for 


coininp;. 


4.  {Otrpcnfrtj.)  a.  A  s<iuiire  niohlinj^,  fivtiuently 
forming  un  upper  finish  or  cnroiui.    A  Inind  or  listcl. 

b.  A  strip  naiUnl  to  a  wall  or  ]iiirtition  to  bui>- 
IK>i*t  a  slu^lf. 

c.  A  stop  for  i-ooni  or  clost't  dtJOi-s  to  dose  agiiinst. 

d.  A  stri[)  inwrtoil  into  tlie  angle  formed  by  two 
boards  or  surfaces. 

r».  {Dairy.)  A  jxTforated  curb  to  confine  the 
curds  in  making  ihee.se. 

6.  {limikhindiiuj.)  A  i*olling  tool  whii'li  ha.s  a 
plain  line,  lines,  or  Umd  ;  differing  in  this  respect 
from  the  ornamental  rolls. 

7.  {Architecture.)  The  proj<?ction  between  the 
(lutes  of  a  column. 

8.  {Prinfinfj.)  A  rule  with  bi-oad  or  broad  and 
narrow  liin's,  principally  usetl  as  a  btirder. 

i>.  ((iitdiii'j.)  A  Imnd  of  gold-leaf  on  a  picture- 
franu?  or  <'1.m» where. 

10.   The  tliivad  of  a  scivw. 

Fil'let^plane.  A  molding-plane  for  dn^ssing  a 
fillet  or  Mpiare  bend. 

Filling.  1.  {IiuitrfHtdi}ifj.)  An  embankment  of 
stone,  i^ravi'l,  earth,  «'t<'.,  to  make  a  rais«Ml  bed  for 
a  iiKtd,  railroad  track  (^r),  or  canal.  An  artificial, 
elevated  way. 

In  the  laying  (mt  of  a  permanent  way,  it  is  usual 
to  make  the  ci</^t/i^.v  anil  y/7/(';t//.vcounterlKdance  each 

Fig  1973. 
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other,  as  near  as  may  Ik»,  but  in  a  flat  country  the 
iraif  is  made  by  throwing  the  sides  to  the  middle, 
making  a  lumk  bounded  by  two  ditches  (6).  The 
customary  soil  in  suclj  situations,  however,  is  unfit 
for  the  rej»o.M'  of  the  ties,  and  it  beconjes  nece.s.sary 
to  carry  sound  ItiiUast,  such  as  broken  .stone  or  gtKwl 
gravel,  before  the  fM-nntinrnt  way  can  Im'  said  to  lie 
in  good  onler.  Such  is  especially  the  case  in  ground 
naturally  swamny.  In  such  case's  the  track  is  either 
supported  by  pile.s,  or,  im  in  the  annexed  illustration 
('•),  which  n*pn»sents  a  i-ailroad  emkinkment  in 
Holland,  by  fa.scines  and  stakes,  bound  together  and 
placed  alternately  across  and  longitudinally. 

Among  the  largest  eml»ankmentsof  nKKlern  times 
are  the  Tring  filling  of  the  Northwestern  Itailway, 
Kni;land,  containing  l,500,(Ki()  <ubi(!  yards ;  the 
(JadelKieh,  on  the  Ulni  and  Augsburg  Itiiilroad, 
1,750,000  yards  ;  the  OlM-rhauser,  on  the  Augsburg 
and  Lindau  Kail  way,  2,r>00,000  cubic  yards. 

(')iat-Moss,    on    the    LiveqKMd    and    Man<'hester 
Hallway,  is  4\  miles  acn)ss  and  from  20  to  40  feet. 
(k*ep.     Cattle  could  Hot  stand  u|Km  it.     Tt)  form  an 
emlwnkment  of    277,000  yards.  670,000   yanis   of 
material  were  thrown  into  the  Iwg. 

2.  {Shi.f^t)Hildinp.)  Pieces  or  com|K>sition  fitted 
in  lK>tween  the  frames  of  the  hold,  to  increase  the 


water-tightness,  rcbtst  caniprvflsinn,  and  prrT^ni  tKe 
collection  of  dirt,  bilge-wuter,  and  %>nttin.  hkrki 
of  wood,  bricks,  mortar,  ceiiivnt,  aspbaltr,  have  birt 
us<'d. 

3.  (Xauticnl.)  A  slip  of  wood  foimiug  a  \mnii 
a  built  strmrtuR',  such  as  a  made  ma&t ;  or  ■  f^* 
inserted  to  fill  a  defect. 

The  covering  of  a  pile,  below  water,  «ith  }t«»l- 
hea<led  nails,  to  exclude  the  Trrcdo  naralir. 

4.  {ircaviiitj.)  The  trr//- thread  which  filU  ap 
the  warpj  biding  intitnluccd  by  the  uliuttlr  uA 
Ivaten  up  by  the  iutUu  or  lat/ic.  AUo  knom  u 
the  icuo/f  shoot,  or  (rain. 

5.  A  stopping  for  carious  teeth.  The  fillin|f  of 
decayed  teetli  with  gold  was  practiced  by  thi*  tifrji^ 
tians,  as  is  proved  by  ^iome  mummies  fuuml  at  Tu"^ 

See  DkNT.VL  InsTI:UMKNTs  and  Al'l'LI.\Ntf>. 

Fill'ing-en'gina  {Si/k-mftehinen/.)  A  micMw 
in  which  waste  and  floss  silk  from  the  regular  Hik- 
machinery  is  disentangled,  ami  the  tiU'rs  laid  |«ni. 
h^l.  The  silk,  ])reviously  haekled,  is  fed  brt«m 
rollei*s  and  subjectinl  to  the  action  of  a  series  of  nor* 
ing  combs.  It  then  {NiSM'S  to  the  dravin^'/nmt^ 
where  it  is  subjects!  to  a  farther  proccM  of  i.nbKtu- 
tially  similar  chamcter.  From  the  drairiHy-fntm 
it  ]KLsses  to  tlu'  scutcher,  and  thencir  to  the  ruttir^ 
at  (fine,  which  cuts  it  into  lengths  of  about  1 J  ivA.r* 
The  staple  is  then  cleansed,  ilried.  and  eventuallr 
curdid  an<l  doul/led,  draicii  and  sjtuti,  like  cnttoo. 

Fill'ing-in  Fie'CM.  (Carjtnttrii.)  Tini hen  ev- 
en rring  in  |»artitions,  groins,  and  roofs  of  less  len^b 
than  those  with  which  thev  rangv*  ;  as  tlie  jack-nf- 
ters  next  a  hip,  and  the  s'liort  rafters  filled  is  the 
side  of  a  nM)f  next  the  chimney-.shaft. 

Fill'ing-pile.  {Hydrvulic  Engineeriuy.)  A 
backing  or  retaining  ]iile  in  a  cofler-d.nm. 

Pill'lng-pOBt.  {Architeeture.)  A  middle  jwt 
in  a  wooden  frame. 

Fill'iiig-timl^era.  {Shipbuilding.)  Thoaeplacfd 
between  the  frames  to  fill  up. 

FilOis-ter.  1.  The  rabbet  on  tlic  outer  edge  rf 
a  sttsh-lmr,  to  hold  the  glass  and  the  putty. 

2.  A  plane  for  making  a  rabbet.  Tke  Tahctia 
arc  known  as  «/</r-1illisters  and  jyutA-fil listers. 

The  former  is  regulated  for  .depth  by  a  morabk 
stop.     See  Plane. 

^'ter.    A  vessel,  chamber,  or  reaerrotr  thraq^ 

1%.  1974. 
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paswd  to  arrest  mat- 1  sixteenth  of  an  inph,  the  fine  dust  being  spparateii 
ally  suspended  therein.     The  idea  does    by  lioUing,    The  foul  water  enters  the  tub  on  one 
ly   inelude   specilic   chemical   action.    Me  at  tlie  top,  pasties  downward  and  through  the 
though    doubtless   animal  and   vegetable   chari.'oal  I  small  holes  in 

have  a  faculty  for  absorbing  gases  and  deleteriouG    the     partition,  Rg-  U7T. 

and  effete  matter,  espeetally  organic. 

The  filter  (n.  Fig.  1974)  of  the  laboratory  is  made 
at  a  circle  of  bibulous  paper,  folded  and  oprned  into 
a  qtudrant  and  inserted  into  a  funnel  of  gla-ii  or  .  i 
porcelain,  and  the  filtering  material  is  a  iju.tili'ant  '  1 
rt  bibulous  paper  which  is  rolled  into  a  cone  aiiil  i 
Btted  into  the  Tunnel.  Crushed  and  powdered  glass.  1 
and  gun-cotton  are  alno  uHed. 

The  filter  *  (Fig.  1871)  is  placed  wilhin  a  water 
bath  which  has  n  leg  heated  by  an  alcohol  lamp. 
Thi*  is  used  for  filtering  matter?  which  become 
viaeid  by  cooling,  such  as  gelatine,  tallow,  wax, 
■teMio  acid,  etc.  All  filtets  for  the  lahomtory,  iu 
which  a  sheet  of  paper  is  made  to  line  a  funnel 
uiA  contain  the  liijuid,  should  have  sides  suhteuil- 
ing  >n  angle  of  60° ;  this  for  the  reason  that  a  sheet 
of  p«per  folded  in  four,  and  one  comer  opened  so  aa  to 
CoTin  •  cone,  fills  a  fuimel  of  the  nhape  described. 

The  domestic  filter  freimcntly  consists  of  a  snb- 
liwi]!«d  jar  or  box  made  of  a  naturul  or  artificial  pO' 

which  it  passes  upwani  into  the  ice  chamber  IC 

Fig.    197S  is  u  reversible  fitter  interposed  in  a 
length  of  pi|H-.   The  water  flowing  from  A  to  the  fit- 
ter) ng-j<urfHce  7haa  its  impurities  detained,  while 
the  strained  water  nins 
otr«t/f,«ndpurauesits  Fig  1978. 

along  the  pipe. 
When  the  liltcr-aurface 
T  has  liecome  foul,  the 
handle //is  turned,  tlirow- 
iugthe  dill  to  thetlelivery 
side,  by  which  it  ix  car- 
passes,  and  which    ried  off,  the  water  being 


nn*  atone,  through  which  wn 
ia  withdrawn  bya  lannjtwhich 
apace  and  passes  to  the  outsiile.  In  anothei'  forni  it 
ii  a  chamber  at  the  bottom  of  the  WHtfir-reMcrroir,  as 
in  Fig.  167!i.  The  water  tnsse.i  down  into  the  sponge- 
pocket,  and  thence  follows  around  the  circnitou.*! 
chamber  charged  with  filtering  material  to  the  outlet. 
In  another  fonn,  the  filter  b  placed  within  n  bar- 
-'  -id  the  water 


allon 


'd    I 
intil     th.^ 


aiwrtof,  oris  placed  at, 
le  end  of  the  s|Kinting 
r  conductor  for  the  raiu- 


vater, 


It  is  usually  a  box 
neoth  it,  and  up    oh anilier  containing  clitir- 
a  central  tube  V  i  coal  or  sand,  which  jjre- 
toan  upper  chnm-  '  vents  leaves,  decayed  wood, 
and  from  this  |  from  passing  to  tUt' 


through    which  inte 


the  filteiing  n 


|)hragmsJ'(?.  Tlie 

from  tbclowi 
nnlav  chamber  by 
nsi]>hon(7'liaving 


A  goml  domes- 1 


ler  foreign  matter, 

deta  ch  able  sect  ion 

the  conductor  and  the  fil- 


I  .  r,  and basaiierfoiated  atmincr  which  arrests  lea._^ 
'  and  other  laif^r  matters  which  can  be  n'moved  from 
time  to  time  by  separating  the  sli'eve-joint  coupling. 

AKbeatus  has  been  used  for  filtering,  and  has  this 
merit  among  others,  tliat  it  may  be  purified  readily 
by  making  it  red  hot. 

M.  Maurras'a  filter  is  a  water-tight  iron  box  Gt 
feet  square,  with  a  filtering  surface  of  60  superficial 
.  „'   fi-et,  which,  with  a  head  of  12^  feet,  is  calculated  to 
n~k  at  its  ,  filter  150,000  gallons  of  wat.r  jxr  diem.     It  perco- 
~ '  Intes  from  the  ciruumfenmrelnnanl.  passing  through 

es- 1  line  and  coarse  sand,  is  rNtriveil  iu  n  ceutrpl  cham- 
lurni  consists '  ber  from  whence  it  is  discharged  by  a  ppe.  The 
a  deep  wooden  I  clianiber  contains  a  number  of  [lerfonited  boxes  con- 
tub  divided  by  a  |  taining  sand  which  cannot  puss  the  interstices ;  bc- 
ti^t  Tcrtical  partition  through  the  middle,  the  |Hir-  tweeii  these  atv  layers  of  fine  and  coarse  sand.  The 
titioD  at  the  bottom  being  pcTfomted  with  nnmerons  reversal  of  the  cuireut  agitates  the  contents  so  as  to 
■mall  holes.  The  tub  is  nearly  filled  on  bi)th  sides  stir  up  the  sediment,  which  passes  off  to  the  wasle- 
of  the  partition  with  granulated  charcoal  made  from  pijie,  till  the  sand  is  cleaned.  The  ordinary  flow  is 
■ngtr-maple,  and  screened  through  a  mesli  of  one  |  then  resiimi-d. 
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The  mcHl«  of  Altrution  in  those  of  the  Ixiiidon 
WattT- Works,  wherein  this  process  of  ]>urificution  is 
used,  is  by  th«'  descent  of  tlic  water,  whieh  jmissm's 
through  strata  of  line  and  coiii-se  river  sjind,  hroken 
shells,  and  iiehhles,  small  and  largi*  ^*avel.  These 
arc  placed  in  the  l»«>ttoin  of  the  reservoir,  so  as  to 
present  an  undulated  surface.  Ik»!ow  these  are  tun- 
nels made  of  brick,  built  o]H'n-jointed.  The  stnli- 
ment  p'"netrates  to  a  depth  of  fn>m  G  to  l»  inches,  and 
that  much  of  tin*  surface-sjind  Ls  fiv(iuently  ivmovtMl, 
]>ortions  of  tin'  area  at  a  time.  An  acn'  of  aix-a  fil- 
ters H(Kl,0(M)  to  4(H»,00()  cmWw.  feet  daily. 

A  natunil  tilter  is  used  at  Nottin;rham,  Kngland, 
tlie  reservoir  beiu'^dugin  such  jMisition  as  to  ix'ceive 
its  water  by  |K'n'cdation  from  the  river  through  a  ImmI 
of  fine  Siiml,  whieh  intcrven«*s  between  the  two.  The 
sp<limentary  matter  is  continually  washe«l  away  fi-om 
the  river  face  of  the  filter  by  the  action  of  the  stivam. 

The  filt^'r  of  (ln*enock,  S<'t)tland,  is  a  tiink  oO  feet 
long.  12  wide,  and  8  deep.  The  wat«*r  [K'n'olates 
either  upward  or  downwanl  through  the  filtering 
material  as  it  may  be  direi'ted.  After  the  filter  h.as 
IxHronn*  foul,  by  o]K'ning  a  sluict?  the  water  is  turned 
in  the  other  din*ction,  ]>.Lssing  upwaiil  through  the 
filter,  and  |vassing  off  by  a  waste-sluice.  After  the 
water  is  cleansed,  the  sluice-s  are  changed  and  th<^  fil- 
ter ojM'rates  as  iK'fore.  There  an?  thn»e  of  these 
filters  in  the  works. 

The  filter  of  Paisley  (r,  Fig.  1974),  constructed 
by  Thorn,  is  uisui  the  piinciple  just  stated.  Water 
is  admitted  to  the  filler  by  ooening  a  sluice,  and 
runs  ujwn  the  surface  of  the  filttrring  material 
through  which  it  jwrcolates,  and  passes  off  by  the 
main.  The  stop-cock  is  kept  clos<*d  so  long  rs  the 
filter  does  effective  duty,  but  when  it  Iwcomes 
choketl  by  si'dimentary  matter  and  mud,  the  stop- 
valve  of  the  main  is  elosi^d,  the  stojj-coi'k  lowered, 
and  tin?  water  carriecl  by  a  pi|H»  beneath  the  filtering 
material,  so  that  the  upward  pressure  will  dislodge 
the  mud  and  carry  it  up  through  the  various  strata 
of  gravel  and  s;in<l. 

V\Hni  the  floor  of  the  filter  bricks  are  lai<l  e<lge- 
ways,  a  little  ajwirt  from  each  other  at  all  jwints ; 
u|K)n  these  jK^rfonitecl  tiles  an»  laid,  nearly  touching. 
The  strata  of  filtering  material  an;  suc.essively,  — 

(ii-avel,  alK)ut  -j'*,!  inch  in  diameter. 

(Jravel  an<l  saml,  four  courses  of  gradually  in- 
cn'asing  fineness. 

Sand,  fine,  clean,  and  sharp,  2  feet  deep.  The 
upjM'r  G  or  8  inches  mixed  with  broken  animal 
charcoal  ;  say  pieces  /,;  injth  in  diameter. 

When  cleaning  the  filter  Im.mI  by  the  upward  press- 
ure of  water,  the  upper  i)art  of  the  stratum  of  sand  is 
raked  to  dlshMlgi>  the  mud,  which  is  apt  to  accuinu- 
lati'  at  the  surfaee.' 

The  filter- beil  is  GO  x  100  feet  in  area,  divided  into 
thnte  com|)artments  capable  of  separate  use.  It  is 
made  in  a  level  ]nece  of  ground  excavated  to  the  depth 
of  G  to  8  feet^  and  lined  <m  sides  ami  Iwttom  with  a 
wall  puddled  in  the  rear,  an  1  laid  inhydniulic  cemeut. 

The  water  filtered  amounts  to  10G,G.S2  cubic  feet 
in  twenty-four  hours. 

Natural  filters  consisting  of  Ix^ls  of  gnivel  or  sand 
intervening  l>etween  a  pumping  well  and  a  muddy 
river  or  sea  water,  as  the  case  may  !>«•,  are  found  in 
many  places  ;  Dayton,  Ohio,  and  C'aiH'  ('<mI  may  Ih» 
mentioned,  in  addition  to  that  at  N(»ttingham, 
Kngland,  just  cited. 

The  filter  for  simps  is  charged  with  Iwne-blai'k, 
ivvived  from  time  t«)  time  by  r.'burning  to  <-onsume 
the  absorlNMl  orgsinic  matter.  As  a  mere  filter,  cloth 
covensl  withpaiH'rpulphas  Innnx  used  successfully  for 

Sini^vs.  SeeSr<;AK.KILTE«  ;  (?KNTIiIFrOAL-MA(IIINK. 

The  filter  for  sei>aniting  the  mucilaginous  matters 


from  vinegar  is  charged  with  wood-ttharin^  vDav. 
siH'iit  tun- bark  or  rapM.  Tlie  Utter  coii»ut»  li 
stalks  and  skins  of  grapeft  frrxu  vhirh  tW  biu;  )m 
Until  ex[>ressed.  Hitjtcs  are  far  invfemblr  to  aov 
other  material.  The  viiiegnr  is  jmboiI  a^o  aaii 
again  thitmgh  the  filter. 

Air-filters  are  use«l  for  urresting  dust,  strrl.filincs 
smoke,  etc.,  aceonling  to  ciri'iinibtamtft  auj  n- 
i)osuiv.  ^S4>e  A I  K-Fi  LTFJi. )  A  filter  n'Ooniin^mM  bi 
rmfessor  Tyntlall  eoiiHists  of  a  rylindvr  foar  it  (t? 
inches  long  and  two  inrheH  or  inon*  in  diuurtrr. 
Its  interior  contains,  at  the  top,  a  layer  uf  cuttciw 
wcxd  which  has  lieeu  nioistemil  with  glycrriui*,  tka 
a  layer  of  iXry  cottoii-wool,  thru  a  layer  of  cbamoal. 
then  cotton-wool,  with  wire-gauz*-  cfivent  at  boCk 
ends,  and  at  the  upper  end  a  niouth-]iii*r(  ki  p>ha|Mj 
as  to  fit  elos<'ly  over  the  mouth  of  the  wtairr.  Rf 
dniwing  the  brt>ath  thrrnigh  this  instniiut-nt,  tk» 
most  delists  smoke  may  In*  entered  with  imponitT. 
When  places  are  to  lie  enti're<l,  sut*h  aft  minMor 
wells,  whertf  carlionie-acid  gas  is  present,  it  v*  iireo> 
siirv  to  add  another  layer  of  cotton- wofil,  and  U 
place  Is'tween  the  two  bottom  Uyers  of  cottna  t 
layer  of  slakt^l  lime  to  arrest  moist u re  and  cartmtic- 
acid  gius.      See  also  InIIALKR  ;  KE^PIlLiTOR. 

See  under  the  following  lieads  :  — 


I^l)onitor\'-in<;tmmriitib 

Oil.filter.' 

Pet  rrdeum- filter. 

Phj-seter. 

}*ressiire-filter. 

Kn|ie. 

Reversible- filtrr. 

Sponge-filter. 

Stoneware- filter. 

Strainer. 

Sugar-d  miner. 

Sugar-filter. 

Tulic-filter. 

Upn-aril -filter. 

Vftcuun  I -filter. 

Well-tube  filter. 


.Vir- filter. 

Air-pressure  filter. 

Ikg-filter. 

Hent-i)iiM'  filter. 

('ai>illary-f  liter. 

(Vntrifugjil- filter. 

Charcoal-filter. 

('isteni-filter. 

Drijj-htone. 

Faucet-filter. 

Filter-bed. 

Filtering  hydrant. 

Filtering- jiajier. 

Filtering-press. 

GlolM'-filter. 

HipiKK'iiites-sleeve. 

Hvdix>-extractor. 

Ffl'ter-bed.    A  settling  pond  whoae  bottom  ii  • 

filter.     It  may  consist  of  a  reser^'oir  5  feet  df«p«itb 

a  pav(Ml  liottom  eoventl  with  ojien-jointed  tnliolB 

<lrains  leading  into  a  central  conduit.     TV  dniw 

tin*  (*oveixHl  with  a  layer  of  gravel  and  a  top  layer  of 

sand.     The  water  is  dclivereil  u|H)n  tlie  snrfao*  ui- 

fonnlv,  and  the  rate  of  sulwideuce  is  about  six  inrba 

an  hour.    The  more  rapid  the  rate  (other  thincs  briig 

eijual )  the  less  eff«»<.'tive  is  the  operation.    See  KiLTiL 

Fil'ter-fau'cet.    One  having  a  chamlirr  eontiii- 

'  ing  sjiml,  spoiigi>,  or  other  material  to  arrest  imfvi- 

i  ties  in  water. 

Fil'ter-ing  Ba'sin  or  Ttaak.  {fftfdntulic  A- 
(jt.tecn'ng.)  The  olmnilier  in  which  the  water  htm 
the  reservoir  of  water-works  is  received  ain!  filtcffrf 
prt>vious  to  entering  the  mains.  See  Filter. 
Ffl'ter-ing-hy'drant.  One  which  rahje^ts  tk 
'  water  from  the  service-i)i|>e  and  main  to  tne  meijm 
of  a  material  to  arrest  mud. 

FU'ter-ing-^sa'per.  A  bibulous,  Qnsi»d  ptpo; 
thiek  and  wiK)lly  in  textun%  used  for  filtering  nhh 
tions  in  the  pharmacy  or  laboratory.  Swc&h  fl- 
teriim-paper  is  thinner  and  of  superior  qualitr. 

Firter-ing-press.    One  in  which  the  piiiy  rf 

a  liipiid  through  a  liodj'  of  filtering  matenal  b  aft- 

diteil  by  pressun>  applied  thereto.    A  |inaiiiii  jflii. 

Fin.     1.  A  mark  or  ridge  left  in  caakiqg  at  tW 

:  junction  of  the  |Nirts  of  the  mold. 

I      2.  A  slip  insc>rteil  longitudinally  Into  i 

'  arbor,  and  left  projecting  so  as  to  form  a 


•  A-^i 


FINDER. 


847 


FINGER-BAR. 


;  which  may  slip  thereon,  but  not  rotate. 
or/eo^/ier. 

>ngue  on  the  edge  of  a  board. 
nr.  {Optics.)  A  small  telescope  fixed  to  the 
laracr  one,  the  axes  of  the  two  instruments 
idlel.  The  finder  has  a  larger  field  of  view 
principal  instrument,  and  its  purjtose  is  to 
bject  towards  which  it  is  desired  to  direct 
r  telescope. 

nroll.    {Olass.}     The  smaller  fritting  -  fur- 
glass-house. 

irti.    So  far  as  this  subject  is  considered 
n\f  it  may  be  found  under  the  following 


Qgraphy. 
i-printing. 

• 

graphy. 

• 

e. 

rork. 
evo. 
nting. 


inting. 


retchcr. 
rinting. 

iphy. 

te. 

euro. 

c-printiiig. 

itnography. 

cylography. 

•engraving. 

•ceramic. 

ite-engraving. 


-engine. 

otype. 
>ring. 

g- 
.ef. 

t. 

r. 

•point. 

ng- 

jraphy. 

It. 

painting. 

sry. 

«• 
Hunting. 

:-painting. 
g- 

g-tools. 


Etching. 

Flatting. 

Fresco. 

Galvanoglyphy. 

Galvanography. 

Gelatine  process. 

Gem-engraving. 

Gilding. 

Glass. 

Glass-coloring. 

Glass-enamelmg. 

Glyphograph. 

Glyptograph. 

Graming. 

'Graph  (see  list  under  this 

head). 
Graver. 
Gumming. 
Hair-pencil. 
Half-relief. 
Hatching. 
Heail-rest. 
Heliograph. 
Heliotypc. 
High-mief. 
Inlaying. 
Intaglio. 
Japanning. 
I^y-figure. 
Lithography. 
Lithophotography. 
Lithotint. 
Lithotype. 
Low-relief. 
Marquetry. 
Mat. 

Maul -stick. 
Medal. 

Medal-machine. 
Medallic-engraving. 
Metallo-chrome. 
Metallography. 
Mezzo-ndievo. 
Mezzotin  t-engraving. 
Miniature. 
Monogram. 
Mosaic. 

Nature-printing. 
Negative. 
Niello. 
Palette. 

Paneiconograph. 
Panorama. 
Parian. 
Parquetry. 
Pass<»-partout. 
Pastel. 
Pencil. 
Photogalvanogmph. 


Photograph. 

Photograph-cutter. 

Photographic-apfiaratus. 

Photographic-camera. 

Photograi»hic-engraving. 

Ph  otographom  e  ter . 

Photolithograpli. 

Photosculpture. 

Photozincograph . 

Pique- work. 

Plaster-cast. 

Plate-holder. 

Polychrome. 

Pottery -pain  ting. 

Print-holder. 

Printing-frame. 

Pyrograph. 

Reisner-work. 

Relief. 

R4»lief-liuc  engraving. 


Rilievo. 

Scribbet. 

Sculpture. 

Scumbling. 

Sejjia. 

Silhouette. 

Statuary  casting. 

Statue. 

Statuette. 

Stcn(ril. 

Stereochromy. 

Steivograph. 

Stereoscoi)c. 

Stretcher. 

Stump. 

Vignette. 

Wax-modeling. 

Xylograph. 

Xylojiyrography. 

Zincography. 


Fhtery- Furnace. 


Pinc-draiy'liig.  A  finishing  process  with  cloth 
in  which  it  is  subject  to  a  strong  light  while  all 
faulty  parts  or  breaks  in  the  fabric  are  closed  by 
sound  yam  introduced  by  a  needle. 

Fine-naiL  A  name  used  in  some  trades  to  dis- 
tinguish a  relatively  thin  from  a  coarse  nail,  such  as 
a  fencing  nail  or  clout.     A  finishing  nail. 

Fine'nefw.  The  quantity  of  pure  metal  in  an 
alloy  expressed  in  1,000  parts ;  as  the  fineness  of 
United  States  coin  is  900,  the  other  100  being  alloy. 

Pin'er-y-fur'nace.     A  species  of  fori^e-heai-th 
in  which  gray  cast-iron 
is  smelted  by  fuel  and  Fig.  1979. 

blast,  and  from  which  it 
is  run  into  iron  troughs 
for  sudden  congelation. 
The  result  is  a  finer  qual- 
ity of  c^st-iron  of  whiter 
color,  which  is  subse- 
quently puddled  and 
made  malleable.  The 
furnace  is  of  brick  with 
hollow  iron  lining, 
through  which  water 
circulates.  The  fuel  is 
coke  or  charcoal,  and 
the  melted  metal  is  run  from  the  crucible  into  a  pit, 
where  it  is  quenched  with  water  to  render  it  brittle, 
and  perhaps  oxidize  it  somewhat. 

Fine-Btuff.  Lump  lime  slaked  to  a  paste  with 
a  mo<lerate  volume  oi  water,  and  afterward  diluted 
to  the  consistency  of  cream,  and  then  left  to  harden 
by  evaporation  to  the  required  consistency  for  work- 
ing over  a  floating-coat  of  coarse-stuff. 

In  this  state  it  is  used  for  a  slipjTcd-coaff  and  when 
mixed  with  sand  or  plaster-of-jmris  it  is  used  for  the 
finishing-coat. 

Fin'ger.  1.  {Machinery.)  a.  A  small  project- 
ing rod  or  wire,  which  is  brought  into  contact  with 
an  object  to  effect  or  restrain  a  motion.  The  deriva- 
tion of  the  name  from  the  human  finger  is  apmrent, 
and  the  action  is  .sometimes  marvelously  similar ;  as 
in  the  delicate  pieces  of  tactile  and  prehensile  mech- 
ani.sm  in  the  stop-motions  of  machines  working  in 
fiber.     Known  as  a  gripper  in  printing-machinery. 

b.  One  of  a  row  of  similar  projections,  as  the  fin- 
ger of  a  rake.  Sometimes,  as  in  the  example,  synony- 
mous with  tooth. 

2.  {Husbandry.)  One  of  the  projecting?  pieces  on 
a  finger-bar  of  a  harvester,  within  and  against  whi^h 
the  knives  play.     See  Finger-bar. 

Fin'ger-bar.  {Agriculture.)  The  bar  of  a  reap- 
ing or  mowing  machine,  whose  front  edge  has  pro- 
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jectitig  tinf{<Ts,  cntbril  giiimlii,  tliroii^h  wh<Mo  liori- 1  FinlnE-fOTge.  iilttnlluniif.)  An  ajwi  kwtk 
ziintnl  sloU  tlip  KemittHl  knifw  nviinwuhii.  (S™  ,  wilb  ii  l>Ui.l  by  wliich  iron  U  friwl  of  inijioiiiinn 
Cit'Altli.)  Movili];  ill  rillKr  ililvctinii,  the  kilifi!  tx-  '■  Ibn-igii  iimtli'n.  C'lut-iiuii  ii  tbiu  rrttiknd  tijh- 
tioiu  xaakv  n  ihirar  cut  ogiiinst  llic  alinrh  i^-h  <it .  Mv.     (wi.>  Fig.  1979. 

liiPKUanIs,  8oai  tuivviT  tlic  Htnlkkof  cniiD  oi'ftnM  '  FlD'in^pot.  (Mttallurgt/.^  AcndUriiThxk 
whiL'li  ant  diviileil  i-itlier  way  liy  thr  ({uunbi,  B:hli;li  1  nn-tulx  nxi-  n'tiiircl. 

bold  tbu  atulks  lutcniUy  ok  tbo  kniviv  iniike  thinr  Fiu'lng^oll'ar.  (/tiarr-niaJliiri;.)  A  c;li>lri- 
draw-vutii  u^^aiiiat  tbe  fiti'iiiH.  Tbr  illiistrnliim  xhuwR  '  cal  vin'-clulli  hiL'vc  in  ttic  i<niipr-iM>kiii|{  nuiliiw, 
the  Ibigur-bar  in  ilH  rebiliim    to  tliu  iiiuiidraiital  |  whii:b   ullnn's  tlic   lincl^  gnniiid  ktulT  ii>  ]«••.  ti,: 

— *""iiii    Ihr    coant    filiTi   wl 

'IngS.     A  anlnlinD  c(  iiit' 
fCfluliiiF.  ur  nhilr  of  fa. 
irifvinft  Iii|uidi. 
'i^-«r.  1.  ^P■'|>^T-a\■<i,^^■ 

L-oiid  bcalisiff-nigiiv,tK kilf- 

niiiinf,  nhii^h  onmtrtBM 

iiirtiiilly   voikcd  ita  UK 

hern  linriouslT  rMliiml  n 

iff-fTi^iif  »■<!  tfi'D  Hnchri. 

2.    Tbe  linrtl  »nli^f 

nuiihini-,   vliiih  pnl«ti 

Ilif  firtf  or  ilrlivm  tb 

a»  tlintinifiii'ilird  fraia  ih 


kiinvi 


AJi.iislii,,fi- 


I  tW 


thi 


Fln'ger-board.    Thi-  iieck  of  a  strinf^d  instni- 
'  of  till-  villi,  banjo,  or  piitar  rlHsa,  on  which 
riiijip  nrr  iirvsscil  Uv  ihc  Kngers  iii  jdnyiiig. 
Fln'BW-— ■-     ■■-•■'■-•     ■    '--■    '- 


JOT-Kilp.    ( lt'<ri-fMriHg.)     A    tool    for    n-- 

;r  rods  or  tooli  droppiil  into  ■  tion^l  shnR. 

It  consiiibi  of  a,  rod  linTiiiR  a  foot  which  is  tniBted 

nmiinil  »i  «»  to  (H'ni'tnli'  hi-nentb  the  nlijwit  and 

i-nM-:  it  to  (>•'  lifti'il  mill  witbdrawii.     t4i-[i  C.iiAn. 

Fin'eer-nnt  A  iiut  with  wiiim  to  affoni  n  bold, 

Fln'ger-plate.    A  idatu  on  the  kIiIp  of  a  door, 

[irar  till'  >'di;c,  to  k>'i-|i  [iiifjT-niiirku  from  thp  tinint. 

Hng'TOm*.     (F'lhrk-A     Cloth   ni.ide   of   o.«i6.<7 

nn'i-al.  A  iwiiitiil  omnnient  or  i>inniu:li'  mr- 
nionnliiif!  tbr  ii|»x  of  a  ('rolhii! 
Kablf. 

S|iei'ificn)Iy,  a  bamh  of  foliiiRi- 
wliiob  t<-nniimli>4  ]iiiinaidi-H, 
■■ani>|4iit,  inlilui'iitt),  i4<'.,  in 
Ciolbir  iirphltPftiiiv. 

Finings  1.  Mat<>rinl  noil  to 
add  to  II  tnrliid  Hi|iiiil  to  rliiir  il. 
An  tho  isiiiplu'tii  (IT  iilliumcii  kiiIi- 
Aiitcs  ill  till-  Iii|uur,  il  I'arrii'H  ilon-ii 
tbf  jiartii'ka  niivbnnicallv  »iik- 
jiMiiliil   tlii-n>in.      In   tliiA   vny. 


Slt-iWl. 


lah-er'B  FraM.     <JM- 

7.)     A  union   I.rrM^likfI 

?,  u«p.l  by  th-  litiiit- 

I  (liwH  tbr  oniUDrnMl  vtrt 

lah-lna;.  1.  iKHjmni^. 
>rk  ot  lltrgtavcr,dt7-)iii«t. 
ii'bin<'-rulrrai>on  ao  rtcM 

2.    iBvol-in'HiliHfA      Thr  nfU- 
'.  mvntal  work  on  ■  tmik  aflrr  il  ii 

rimply   ivrrrnl   with   b^tbtr  w 
[1  supjiort.  I  flotb,  wbirb  is  known  Mfimrnrdiag. 

The  ti.'rni  has  many  njiplinilion*  in  thr  tmrfal  t*d 
omnnii'ntul  nrts,  wlii-n  a  trcond  wt  of  wurkiurn  ukr 
ii|i,tnd/iiMawork  vliii'h  ii  Byi>li'niati>a1lT  [SMd 
thmiijib  II  si-riva  of  hands  in  rrgular  ont* r  <>!'  linir. 
Fin'iah-lnB-CBxd.  A  nindiinr  in  which  ibt  pt» 
••I'M  i)f  .aiiliiifr  is  tvpratftl.  The  iiiarhiiie  which  bnt 
oprratis  iijKin  ihr  materliil  is  koowD  aa  tht  tnmiir- 
I'urd.     Sfi-  ('ai:iiim]-M4CIIINE. 

Finlah-lng-ooMt,    {I'latltring.  t    The  thinl  Mit 

on  till'  li'ttcr  Ntyli>  of  work.    For  |nintinr,  it  cnutfi 

of  till'  Ix'sl  sinir,  and  is  rallnt  Murto.     I'or  |-«]*r.  it 

Ul»  of  the  nnie  aa  the  prpvinn*  coat,  and  i> 


^ 


rallvd 

Fin'iah-ing-Iiam'msT.  The  last  haninrr  and 
by  th.'  (.i.ld-bmt.r.     Tbe  am™  {a  im  followa ;  — 

The  Jit't  or  enlarging  hummer  ;  the  mnaVMiat- 
hainmiT  ;    the  fpremiiaijAiaiunm ;    tbe 
huninrr. 

Tlie  InttiT  hnx  «  morr  ronrpx  fitee  than  ftther  rf 
iln  limhii'ssoni ;  it  haaa  fBc4  iiiehpadUmelef.al 
wHuhii  1-1  or  14  ponndn.     See  GuLlkUATlML 

nn'iah-iiig-^oU*.    A  Mcond  M-t  oT  ndb  ta  a 
ml  I  i  (If!  Ill  111.     Thf  fint  M-t   ii   the   rPM^iaj  tWh, 
uliirh  ii|ii'rji<-  on  the  bloom  fmni  the  lilt-hi 
'  -Maw 


cut  ii]<.  iiilcit,  Ti'lu'atnl,  ami  taken  to  th 
roltii.  nhivh  make  il  into  Inr  or  rod  irai . 

,   .  lii-atinK  ]iiirif>r>i,  and   the  Hn-ond  rollinK  ii_,. 

lutionH  an-  i-li-ai'nl.  ;  the  ti-naeily  by  tlie  rp)ietition  of  the  dnawi^    Ik 

2.  i.VffnUanrn.\  Tn-atnKiit  of.  tint!'hin;.'-ri'iilx' run  at  a  apn.'d  two  or  thnc  iIm 
metal  to  remove  Jm|HiHlieii  aDil  ffn-nti'r  than  the  milRhing-rotIa,  accoidim  todK. 
rorciRn  iiiRtti'ti.  as  the  liniTiu  (re-  Fiie-a>lami',  An  automatic  HTWifNiMl  If 
nninfct  of  I'lint-iron  to  i-<niTert  it.nhlih  iioliii' of  fin^  U  fpTen.  It  d^mub  hr  IH 
by  the  ri'lniiral  |  ai'lioii  ii|iuii  llu'  incn<aied  lempelstar*  of  tkl  dr  b 
"    '  "  ""   or  upon  the  buniif  mf 
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of  certain  oonnecting  cords  which  are  stretched  in 
Bzposed  situations. 

Some  of  these  alarms  are  designed  to  give  audible 
notioe  in  a  central  situation,  say  at  a  police  or  fire- 
■lArm  telegraph  station,  the  ofiirx;  of  a  warehouse  or 
gtora,  the  bedroom  of  a  dwelling,  the  cabin  of  a 
venel.  Others,  in  addition  to  the  said  notice,  tuni 
on  a  body  of  water  to  the  floor  whence  the  notice 
has  come,  or  break  a  bottle  of  acid  to  lil)erate  cjir- 
bcmic-acid  gas  in  a  reservoir  of  chemicals  previously 
prepared. 

a.  That  form  of  fire-alarm  which  depended  upon 
the  burning  away  of  hempen  springs  to  give  the 
■larm,  was  patented  in  England  by  Joseph  Smith, 
1802.  Coras  are  stretched  through  vaiious  rooms 
En  the  house,  and  connect  with  an  alarm  apparatus 
in  the  office  or  the  be<Iroom  of  the  person  in  chai^^e. 
The  cords  are  saturated  wit'h  inflammable  mateiial, 
which  assists  in  their  combustion  when  the  fire 
reaches  them,  and  the  breaking  of  either  causes  its 
elann-weight  to  fall. 

b.  Another  kind  of  fire-alarm  has  tubes  through- 
oat  the  building.  The  tubes  proceed  from  each 
floor  and  apartment  to  a  central  oflice,  and  the  oc- 
eorreuce  of  fire  in  either  causes  an  expansion  of  air 
which  18  evidenced  by  a  blast  of  air  from  the  tube. 

In  the  example,  a  farther  arrangement  is  made, 
bj  which  from  the  office  M  a  stream  of  water  from  a 
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tank  T  on  the  roof  may  be  turned  on  to  the  floor 
when  the  alarm  has  been  transmitted. 

c  The  incnftiseil  heat  of  the  apartment  causes  ex- 
pansion of  a  body  of  mercury,  and  brings  it  in  con- 
tact with  a  wire  of  a  metal  which  readily  amulga- 
mstes.  The  wire  then  breaks  with  the  strain  applied 
to  it.  The  fracture  of  the  wire  releases  the  es(!ape- 
ment  of  the  clock-work,  and  the  hammer  strikes  the 
slarm-bell.  The  same  automatic  agency  turns  a 
cock  and  admits  an  extinguishing  agent  which  is 
kept  in  reserve. 

d.  A  thermostatic  arrangement  by  which  a  closure 
of  an  electric  circuit  is  made  when  the  metal  expands 
nnder  the  increment  of  heat.  The  themiostat  is  a 
column  of  mercury,  which  ascends  in  a  tube  and 
makes  the  electric  connection  ;  or  a  plate  or  coil  of 
two  metals  on  the  principle  of  the  cnrononieter-bal- 
anoe,  or  it  is  an  elongating  nxi. 

The  connection  made,  an  armature  in  the  tele- 
graphic-wire  circuit  is  attracted  by  its  magnet  and 
relesses  a  clock-work  alarm. 

The  Tunniclitfe  fire-alaiiu  has  a  cylindrical  barrel 
S  inches  long  by  IJ  inches  in  diameter,  which, 
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by  a  screw  attached  midway  along  its  length,  may 
be  readily  secured  to  the  ceiling  or  any  part  of  the 
room  desired.  It  contains,  when  ready  for  use,  a 
small  charge  of  {)Owder,  to  which  is  attached  an  inch 
of  fuse.  This  fuse  is  formed  of  a  chemical  mixture 
that  will  ignite  whenever  the  surrounding  atmos- 
phere is  heat<*d  to  200'  F.  In  case  of  fire,  the  heat 
which  ascends  to  the  ceiling  (|uickly  ignites  the  fuse 
and  causes  an  explosion  sumciently  loud  to  be  heard 
all  over  an  ordinary  four-story  building.  The  alarms 
can  be  so  aritinged  as  to  ring  bells  in  any  desired 
room  in  the  building  where  placed,  and  may  be  at- 
tached to  wires  connected  with  bui^lar-alarms  in 
stores  and  residences. 

Fire-a-larm'  Tel'e-graph.  The  name  applied 
to  the  system  of  telegraphy  usually  adopted  in  this 
country  for  giving  notice  of  fires. 

The  first  practical  applications  of  the  telegraph  to 
this  inmK)se  were  in  1851  in  the  cities  of  New  York 
and  l^rlin,  that  in  the  latter  under  chaise  of  one  of 
the  Siemens  brothers.  These  systems  simply  con- 
nected a  series  of  watch-towers,  when-in  watchmen 
weiv  stationed,  by  an  oitlinary  Morse  line,  so  that 
the  watchmen  could  telegraph  to  each  other  the  lo- 
cality of  a  lire. 

The  present  system  is  that  of  Farmer  and  Chan- 
ning,  American  patent  of  May  19,  1867. 

Mr.  Channing  first  devoted  his  attention  to  this 
subject  in  1845,  and  published  several  articles  that 
year  attemjjting  to  snow  its  feasibility.  In  1848, 
Mr.  M.  G.  Farmer  invented  a  method  of  ringing 
bells  by  electricity,  and  in  an  experimental  triu 
that  year  the  bell  in  the  tower  of  Hoston  City  Hall 
was  rung  by  an  operator  in  New  York. 

In  1851,  Boston  approj)riated  money  to  build  a 
fire-alarm  telegraph,  and  early  in  1852  the  line 
was  completed,  put  in  operation,  and  proved  a 
success. 

That  system  is  still  in  use,  the  improvements 
being  in  the  mechanical  devices  for  carrying  it 
into  eflect. 

It  comprised  a  central  station,  a  series  of  signal- 
boxes  at  suitable  intervals  over  the  city  connected 
in  one  or  more  circuits  to  the  central  station,  and 
a  series  of  alarm-bells  connected  to  the  cential 
office  on  another  circu  t. 

The  signal-boxes  contained  a  ciivuit-breaking 
wheel,  having  upon  its  periphery  cogs  or  teeth, 
upon  which  a  spring,  pressing,  closed  the  circuit. 
Tnese  cogs  or  teeth  and  their  interdental  spaces 
were  so  arranged  on  each  wheel  that,  when  the 
wheel  was  revolved  by  hand,  the  circuit  was  made 
and  broken,  to  indicate  the  number  given  to  the  box 
making  the  signal.  This  number,  being  received  at 
a  central  station,  was  immediately  transmitted  on 
the  bell-circuit,  bells  being  stiuck  so  as  to  indicate 
the  lx)x  from  which  the  alaim  originated. 

In  the  original  boxes  the  circuit-wheel  was  turned 
by  hand  ;  in  the  later  boxes  the  wheel  is  turned  by 
clock-work  driven  by  a  spring.  In  lieu  of  an  oper- 
ator at  the  central  station,  a  n-peater  is  there  used, 
the  alarm  from  the  box -circuit  being  automati- 
cally repeated  thereby  upon  the  bell-circuit.  Some- 
times the  bells  and  boxes  an*  united  in  one  circuit, 
so  that  from  a  box  the.  general  alaim  is  directly 
given.  These  modifications  constitute  what  is  known 
as  the  "Farmer  and  Channing  improved"  or  ** au- 
tomatic system,"  from  the  fact  that  no  operators  at 
all  are  necessar}*,  the  turning  in  of  an  alarm  at  any 
station  setting  in  motion  all  the  machinery  of  the 
system. 

William  B.  Watkins,  in  his  patents  of  January 
31,  1871,  has  extend»»d  the  system  so  that  fire  or  the 
operations  of  burglars  automatically  give  an  alarm  at  a 
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central  station.  In  eadi  hous<i  (and  each  room,  if  de 
tired)  tliuniiustats,  comiiOtttMi  of  metallic  Htrii)8,  are  so  ; 
armngcd  as  to  close  the  circuit  of  a  \oca\  hue  u\Km 
a  certain  elevation  of  temiierature,  ex|>anding  the 
strips.  Such  closing  actuatea  a  local  niiiguet,  wliose 
armature  rehuises  a  detent  of  the  signal-box  mech- 
anism, allowing  the  signal-liox  in  main  circuit  to 
send  in  the  alarm.  On  tlie  same  local  circuit  are 
also  arniMged  burglar-dettrctors,  so  that  a  door  or 
window  being  o|>encd  clobcs  the  local  circuit  with 
the  Hfinie  result. 

Fire-an-ni'hi-la'tor.  Invented  by  Phillips  in 
184y.  A  ve.sst?!  in  charged  with  a  mixture  of  dried 
forro-cyanide  of  ])OtiLs.sium,  sugar,  and  chlorate  of 
pota.ssa.  It  i.s  stit  in  action  by  a  blow  on  a  glass 
oottle  which  contains  sulphuric  acid,  which  flows 
over  the  irharge  and  lib(>rates  gius  which  is  emitted 
at  a  nozzle  and  exiMm<led  upon  a  fire  to  quench  it. 

See  FlIlK-KXriNOUISilKIL 

Pire-arm.  A  wea}K)n  which  projects  a  missile  by 
the  explosion  of  gun|>owiler.  It  succmmUmI  the  long 
and  cross  bows,  but  the  periods  of  the  two  weiiiKtns 
in  Kuro|Mi  lap|H'd  U]M)n  each  other.  (See  A  Know  ; 
Bow.)  The  Iww  and  arrow  are  yet  ust»d  by  millions 
in  Asia,  Afritra,  and  Amerifai,  but  the  owners  are 
always  glad  to  trade  for  muskets  and  rititm. 

The  lirst  tire-arms  wen;  doubtless  rockets,  in 
which  the  forcti  of  th  •  explosion  carrietl  the  tul>e. 
To  thesis  proUably  suci.'eeded  something  of  the  nature 
of  the  iire-works  known  as  lioman  candles,  in  which 
|)ellets  are  loaded  into  a  t\x\w.  and  fired  by  a  match 
at  the  tnlte-inouth.  The  tul)es  wen^  of  baml)oo, 
papL'r,  or  cloth,  prolwbly  t-ach  of  thes«»,  acconling  to 
circumstinces.  (For  early  notices,  see  (iirsrow- 
DRK.)  The  <:racker  was  used  as  a  gn*nade  an- 
ciently in  (yhina,  and  in  theSthcentury  by  the(tn*eks. 

Tiie  lirst  tin>-arms  xxm'A  in  Kuro|»e  were  cannon. 
(See  AiiTii.i.KKY  ;  C.VN.soN.)  Fiiv-arms  to  be  carried 
by  the  soldier  were  a  later  invention.  The  arquebus 
was  used  in  1480.  The  musket  by  Charles  V.  in 
1540.  These  used  mitches  or  match-lo<;ks.  The 
wheel-lock  was  invented  l.'il7  ;  the  flint-lock  about 
1692.  The  percussion  principle  by  the  Rev.  Mr. 
Forsythe,  in  1807.     8e*  Gun-l<»ck. 

For  varieties,  see  under  the  following  heads  :  — 

Accelerator.  Gatling-gun. 

Annstrong-guu.  Gun. 

Arquebus.  Howitzer. 

Barbette-gun.  Jingiil. 

Biittery-gun.  I^inca.ster-gun. 

Birding-piece.  Magiizine  tire-arm. 

Blunderbuss.  Mitrailieur. 

BomlKinl.  Mortar. 

Breech-loader.  Musket. 

By.ssa.  M  u  sk  etoon. 

Calabass.  Needle-gun. 

Cannon.  Onlnanc*. 

Carbine.  Parrot-gun. 

Carronade.  Pistol. 

Casemate-gun.  Pistol -carbine. 

Chass«'|>ot-gun.  Pivot-gun. 

(\M?horn.  Rejx'ating  firc-ann. 

Columbisul.  Revolver. 

Culverin.  Rifle. 

l):ihlgren-gun.  Shot-gun. 

l)ouble-l)arnded  gnn.  Shunt-gun. 

Knfield-ritle.  Si- ge-gun. 

Kprouvettc.  Small-arm. 

Field-gun.  Swivel-gun. 

Fowling-piece.  Tinker. 

Fusil.  Whit  worth -gun. 

This  article  treats  of  bri'ech-lojiding  small-arms 
generally ;  magcKine  fire-arms,   needU-ffunit,  rcvd' 
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vers,  pistols,  cannon,  and  battery -guns  an  alM> 
sidered  under  their  respective  heads. 

'*It  was  in   1430,"  says  Uibliiis,    "thai  naaa- 
arms  were  contrived  by 
the     Luc<iuese,     when 
they  were  besieged  by 
the    Florentines.*'      A 
French    translation   of 
Quintius  Curtius,  pre- 
.served   in    the    British 
Musinim,       has       the 
earliest  illustration  of  hand 
fin'-arms  yet  discovered.  The 
cut  is  from  the  "Penny  Kn- 
cyclopiedia." 

In  the  Musee  d^ArtiUerie, 
Paris,  is  a  breech-loading 
anil  of  the  time  of  Henry  II. 
of  France,  prior  to  1550,  and 
a  match-lock  revolver  of  the 
Kjime  i)eriod. 

In  the  United  Service 
Museum,  of  ]x)ndon,  is  a  re- 
volver of  the  time  of  Charles 
1.     It    is    called    "a    snap-      "^  ~- 

hauneeself-loadingi)etronel."  Fht-Arm  of  tk^  F^fttnA 
It  has  a  revolving  cylinder  CemtuFj. 

containing  seven  cliamliers 
with  touch-holes.  The  action  of  lifting  the  hammf 
cuu.ses  the  cylinder  to  revolve,  and  a  trt-9«h  <  linrrt 
is  brought  into  connection  with  the  lam-l.  >ix  </ 
the  seven  chamlK.>ra  are  exfiOM-d  to  view,  snii  *Je 
chai-ges  ant  inserted  without  the  aid  of  a  nimp.»i. 

SjK'aking  generally,  the  early  hand-guns  vtii 
breech-loaders.     See  Kkvolvkr. 

Abraham  Hall's  English  intent,  1064.  b^-i  "i 
hole  at  the  upper  end  of  the  br*^ch  to  r*^viv-  liie 
charge,  which  hole  is  o]»ene4l  or  fctoi»|M-«I  bv  a  \r^ 
of  iron  or  Kt4*el  that  lies  along  the  sicle  of  tLr  ^tecf, 
and  movable  by  a  ready  and  easy  motion." 

Henr}'  VIII.  took  much  interest  in  tir^-anr.\  i:4 
two  weaix)ns,  yet  extant,  nianufaoturetl  durir^  La 
n*ign,  were  substantially  the  same  a»  the  JL.'A-r^ 
Snider  rifle. 

Among  the  curiosities  of  this  branch  of  invfntioi 
is  Puckle's  Knglish  |iatent.  No.  418,  May  1.1.  IH?. 
The  accompanying  illustration  is  from  the  oninnil 
drawing  atta(>hed  to  the  |ntent,  and  the 
following  is  that  tiletl  by  the  inventor. 

•'A  BEFEXCS. 

Defending  Kvta  GnuR,  yowr  Comrrar  mmd  L««B 
Is  deftnding  TOOBsiLVn  amd  PiomTAXT  CAn& 

A  Portable  Gun  or  Machine,  called  a  Defence.  Fv 
Bridges,  Breaches,  Lines,  ana  Passes^  Shipt,  BoiU» 
Houses,  and  other  Places. 

No.  1.    The  barrel  of  the  gnn. 

2.    The  sett  of  chambers  chaxg'd  pat  on  ready  fir 

fireing. 
8.    The  screw  npon  which  every  sett  of  chiabcn 

play  off  and  on. 

4.  A  sett  of  chamliers  reaily  charigM  to  1w  ilip'^ 

on  when  the  tint  sett  an  pall'd  off  to  b«  it- 
charg'd. 

5.  The  cnme  to  rise  fall  and  turn  the  gna  rooL 

6.  The  curb  to  level  and  fix  the  gun^ 

7.  The  si^rvw  to  rise  and  fall  it. 

8.  The  screw  to  take  out  the  crane  vhcn  tW  gv 

with  the  tre]ieid  ia  to  be  folded  npi 

9.  Tlie  tre}>eid  whereon  it  pla}-a. 

10.  Tlie  chain  to  prevent  the  trepcids  extcDdbg  tM 

far  out. 

11.  Tlie  hooks  to  fix  the  trepeid,  and  mihook  vte 

the  same  ii  folded  op  in  onicr  to  be 
with  the  gon  upon  a 


Na  12.  Thetobewhercin  th*  pivot  of  the  crane  turai. 

13.  A  charge  of  twenty  squars  bulULi. 

11.  A  Binf;1«  bnllrt. 

15.  The  front  of  the  chambers  of  a  pin  for  a  bout. 

16.  TliB  pKte  otthechanihersforagunfor-  -'"- 


IS.  A  KJngle  square  ch 

19-  A  *ingle  roun,l  uhniiLwr. 

ai.  A  single  bullet  for  ■  boat 

21.  Tlie  nujil  (or  cittir^  single  buUeti.'* 

The  parts  of  a  gun  are  :  — 

Aitte-chamber  ;  the  cnv'ity  which  connects  Ihe  hol- 
low of  the  nipple  with  the  chaJiiUr  in  lhehre«:h. 

Barrtl ;  the  tube  out  of  which  the  load  is  dis- 
chaq[pd. 

Btnd ;  the  silver  knob  for  sighting  oa  the  end  of 
tbe  barrel. 

Boil ;  the  sliding  piece  which  secures  the  barrel 
to  the  stock. 

Breech;  the  piece  containing  the  chamber  which 
■crewa  into  the  tkirri'l. 

Baa  ;  the  hroaii  end  of  the  stock  which  ia  placed 
to  the  shoulder. 

dtp;  the  brass  tube  which  incloses  the  worm  uf 
tbe  ramrxxl. 

CAaiakcr ;  the  carity  of  the  breech  in  which  the 
powder  is  de]>osittd  and  exp1r>Jed. 

fUla-breedi ;  the  iron  piece  on  the  gun-stock 
which  receives  thi-  lirerch-claw:i,  and  asHista  iu  hoM' 
ing  the  barret  Uniily  tti  the  >^tock. 

Oaard;   the  melallic  Scroll  which  defends   the 

aeel-plnU  ;  the  plate  on  the  bntt. 

Lock;  the  piece  of  tnany  parts  by  which  the  pin 
ii  fired.     See  (it:\-UMic. 

Loop ;  the  ■■lasp  on  tlie  hnrrpl  throngh  which  the 
bolt  passes  and  secun^i  it  to  the  stoek,        . 

Nipple  :  the  tub«  iin  which  the  I'jip  is  placed,  aod 
through  which  tli'i  iiowiIt  r-Tu^hes  the  charfie. 

mppU  or  onif  wrr-TiifA  ,■  a  «imH  tuniiii;;  tool  for  se- 
caring  or  loosening  the  nipple,  to  and  from  thebarrcL 


Pipes  ;  short  tubes  which  hold  the  ismrod  to  th« 

l!ib  (upper  ind  itnder) ;  the  center-piece  which 
unites  the  barrels.  „ 

Siitc-tuiil;  the  screw  which  fastens  the  lock  to 
the  larri'l. 

S'g/il  (breech  and  mnzzle) ;  an  object  or  depres- 
sion on  the  breefh,  a  Iwail  or  knob  on  the  niunle, 
by  bringing  which  into  line  with  the  object  the 
line  of  lire  in  directed. 

Trigger-plate  ;  the  iron  plate  in  which  the  triftgeii 

il'om  :  the  screw  at  the  end  of  the  runrod. 

Of  the  gun-lock  the  parts  are  Ihe 
Bridle.  Sear-spring. 

Chain,  or  swivel.  Spring- cramp. 

Cock,  or  hammer.  Trigger. 

Lock- plate.  Tumbler. 

Main -spring.  Tmnbler-serew. 

Hear.  See  Gln-lock. 

The  first  patent  in  the  United  filatea  for  ■  brreeh- 
loadin^  fir-'-arm  wan  to  ThomtoD  anil  tlall  of  Korth 
Yarmouth,  Mass.,  May  21, 1811.  Itetween  that  time 
and  lft»9  more  than  10,000  of  these  amis  were  made 
anil  were  issiieil  to  the  trooja  in  garrison  anil  on  the 
fri.ntier.  This  gun  is  n-prnienleil  at  .V,  Plate  18, 
anil  hail  a  breech. btiick,  which  was  hinged  on  an  aiiU 
pin  at  the  ri'ar,  and  tim)ed  upwanlly  at  front  to  exnis« 
the  front  rn<l  of  the  cliarge-cli amber.  The  Hint-lock 
and  powiler-jian  wi-re  attached  to  the  vibrating 
l.n-ech-l.l<K:k.  The  am.  is  .^hown  and  d.«eribed  in 
detail  in  Ceneral  Norton's  "Animcan  Breech-Load- 
ing Small- Arms,"  New  York,  1872. 

IVf'ire  the  war  of  1861-65,  the  principal  breech- 
Inailiiig  small-arms  were  Sliarps'l,  tlumslde's,  llaj- 
nard'K,  SlerriM'a,  and  Spencr's. 

Sharon's  rifle  ((?,  I'late  16)  ha«  the  barrel  rigid]/ 
>tt*clieit  to  thf  stock,  the  rear  Iving  ojieneil  or  closed 
tij  a  veitii'ally  sliding  brrecii- block,  which  slides  up 
and  down  in  a  mortise  opera(e<l  by  the  trigger-giwrd^ 
whicli  is  pivoted  at  the  front  end,  or  by  a  lever. 
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into  place  in  closing.  The  piece  is  fired  by  the  ordi- 
nary side-lock  taken  from  the  old  muzzle-loaders. 
In  opening  the  piece  after  firing,  the  breech-block 
strikes  the  lump  on  top  of  the  extractor,  and  revolves 
it  so  as  to  carry  the  now  empty  cartridge-shell  to  the 
rear.  After  passing  a  certain  point,  the  spiral  spring 
in  front  of  tne  extractor  is  released,  and  accelerates 
its  motion,  so  that  the  cartridge  is  thrown  sharply 

X'nst  the  beveled  surface  of  the  ejector-stud,  by 
zh  it  is  deflected  upward  and  expelled  from  the 
gun. 

S  y  are  two  views  of  the  Elliot  carbine  recom- 
mended by  the  same  board  for  trial  in  the  field,  as 
exhibiting  **  remarkable  facility  of  manipulation  in 
requiring  but  one  hand  to  work  it."  This  arm  has 
a  breech-block  hinged  to  the  breech-pin  and  oper- 
ated by  the  hammer.  Fig.  S  shows  the  gun  in  load- 
ing position,  and  S'  in  the  position  *'rea<ly  to  fire." 
After  firing,  the  hammer  d  is  pulled  back  to  the  po- 
sition shown  in  S^  and  in  so  doing  draws  by  the 
yoke  b  upon  the  breech-block  a,  to  which  it  is  piv- 
oted at  c.  This  pulls  down  the  front  end  of  the 
breech-block,  exposing  the  rear  of  the  barrel  for  the 
insertion  of  the  cartridge.  Having  done  this  work, 
the  pin  e  of  the  yoke  slips  out  of  the  socket  /  into 
the  lower  portion  of  the  groove,  while  the  lower 
branch  of  tne  yoke  engages  over  the  pin  </,  so  that 
when  the  hammer  is  again  pulled  back,  the  breech- 
block is  pushed  up  again  into  the  position  shown  at 
Sr,  where  the  hammer  is  on  full  cock  and  the  arm 
l«uiy  to  fire.  A  is  a  stmp  which  works  the  re- 
tractor, so  that  the  shell  is  ejected  as  the  breech- 
block is  pulled  down.  S  shows  the  cartridge-ejector 
pulled  out  ;  y  shows  it  in  its  Iwd.  One  pull  on  the 
hammer  depresses  the  breech-block  and  ejects  the 
empty  shell  ;  another  pull  closes  the  breech-block 
and  puts  the  hammer  in  position  for  firing ;  a  pull 
on  the  trigger  tires  the  arm. 

T  T  are  two  positions  of  the  Ward- Burton  gun, 
which  is  on  the  holt  principle,  like  the  Prussian 
needle-gun  and  the  French  Chassepot.  This  gun, 
in  its  magazine  form,  was  also  recommended  *'  for 
farther  trial  in  the  field."  This  gun,  having  been 
fired,  is  opened  by  raising  the  handle  a  of  the  bolt 
and  withdrawing  it  directly  rearward ;  the  position 
is  shown  in  Fig.  T'  of  Plate  17.  As  the  cartridge- 
shell  is  pulle<l  out  by  the  spring-hook  on  the  upper 
edge  of  its  flanged  rim,  the  pin  which  rests  against 
its  lower  iwrtion  comes  in  contact  with  the  front  end 
of  the  tngger-pin,  which  tips  it  up  and  throws  it 
out  of  the  receiver.  Another  cartridcje  is  then  intro- 
duced by  hand  or  by  automatic  devices  from  the 
magazine,  and  pushed  into  the  bore  of  the  gun  by 
the  longitudinal  forward  motion  of  the  bolt.  Near 
the  head  of  the  bolt  is  seen  a  part  of  the  sectional 
screw  which  engages  with  a  corresj>onding  section 
within  the  gun  when  the  piece  is  closed,  and  the 
handle  turned  down  into  place,  so  as  to  support  the 
bolt  against  the  force  of  the  discharge.  The  firing- 
pin  is  an  axial  spring- pin  released  from  the  bolt  by 
a  downward  pull  by  means  of  the  trigger  and  lever. 
Fig.  T  is  the  position  **  ready  to  fire,"  the  driving- 
spring  being  condensed  and  ready  to  act.  Fig.  T' 
snows  the  bolt  withdrawn  and  the  cartridge  tumbling 
out.  When  the  bolt  is  withilmwn,  the  sleeve  of  the 
firing-pin  is  so  far  retracted  that  a  shoulder  catches 
behina  the  trigger.  When  the  bolt  is  pushed  home, 
driving  the  cartridge  into  the  barrel,  it  leaves  the 
shoulder  of  the  firing-pin  resting  against  the  trigger, 
as  shown  in  Fig.  T. 

Plate  18  shows  three  other  American  forms  of 
fire-arms,  and  the  Swiss  adopted  pattern,  which  is  a* 
bolt  needle-gun. 

U  U'  are  two  positions  of  the  Remmington  gun ; 


the  left-hand  figure  is  **  fii-ed,"  the  right-hand 
**  ready  to  load."  The  breech-block  b  swings  upon 
a  strong  pin  within  a  mortise  of  the  stock,  e  is  a 
tumbler  which  braces  the  breech-piece  against  recoil 
at  the  time  of  firing,  and  forms  a  part  of  the  ham- 
mer which  strikes  a  firing-pin,  which  passes  through 
the  tumbler  and  is  driven  against  the  cap  or  part  of 
the  cartridge-case  containing  the  fulminate. 

The  breech-piece  b  and  tumbler  c  are  so  formed 
that  when  the  former  is  closed  the  rounded  upper 
portion  of  the  tumbler  works  in  a  concavity  in  the 
back  of  the  breech-piece,  as  shown  in  Fig.  U^  and 
when  the  hammer  is  drawn  back  to  half-cock  or 
full-cock  the  rounded  back  of  the  breech-piece  works 
in  a  concavity  in  the  front  of  the  tumbler,  as  shown 
in  Fig.  If.  This  mode  of  matching  the  breech- 
piece  and  tumbler  prevents  the  possibility  of  the 
hammer  falling  until  the  breech-piece  is  perfectly 
closed,  and  so  obviates  the  possibility  of  premature 
explosion  of  the  charge.  The  extractor,  by  which 
the  discharged  cartridge -shells  ai*e  drawn  out  from 
the  chamber  of  the  barrel,  works  between  the  re- 
ceiver and  the  breech-piece,  and  is  operated  by  the 
opening  movement  of  the  latter.  The  breech-picce 
is  opened  by  the  thumb-piece.  A  guard-lever  d 
jirevents  the  trigger  being  drawn  when  the  breech- 
piece  is  open. 

W  W  are  two  views  of  the  Dodge  breech-loader, ' 
shown  as  a  double-barreled  bree(!h -loading  fowling- 
piece,  rr  is  a  persjiective  view,  and  W  a  sectional 
view.  The  barrels  are  hinged  to  the  front  end  of 
the  stock,  so  as  to  tilt  upwardly  at  the  rear  and 
nearly  balance  upon  the  hinging-point,  the  motions 
being  made  by  means  of  the  })ivoted  lever  rf,  which 
la]is  over  the  trigger-guard  and  locks  the  barrels  in 
firing  position  by  engagement  of  a  hook  c  with  a  pin 
passing  through  the  Tug  (j.  The  front  end  of  the 
lever  extends  beyond  the  pin  on  which  it  turns,  and 
works  in  a  slot  in  the  center  of  lug  g  beneath  the 
l«rrels,  which  it  sei-ves  to  elevate  and  depress.  As 
the  Imrrels  are  elevated,  the  front  end  oi  the  lever 
strikes  against  a  projection  on  the  stem  of  the  ex- 
tractor, and  retracts  the  spent  cartridge  capsule. 
The  frame  e  is  made  of  a  single  piece  of  metal  ex- 
tending from  the  front,  where  the  nan-els  are  hinged, 
to  the  grip  in  the  rear  of  the  breech  ;  and  the  locks 
are  fitted  m  recesses  therein,  dispensing  with  sepa- 
i-ate  lock-plates.  The  locks  are  **  rebounding,"  that 
is,  they  go  forward  and  fire  the  cap  and  return  to 
half-cock.  The  hammers  draw  back  the  firing-pin 
when  full-cocked.  The  ban*els  are  adjusted  on  the 
frame,  and  wear  is  compensated  by  means  of  the 
block  b.  In  use,  the  left  hand  need  not  be  moved 
from  where  it  is  in  firing ;  the  bi-eech  is  brought  under 
the  right  arm,  the  lever  thrown  down,  fresh  cart- 
ridge inserted,  the  lever  returned,  the  hammer 
cocked,  and  the  piece  is  leady  to  fire. 

The  gun  adopted  by  the  Swiss  Federal  government 
has  the  magazine  and  cartridge-carrier  of  the  Win- 
chester, with  the  needle-exploder  and  bolt  breech. 
The  large  figure  is  a  longitudinal  central  section  ;  x 
is  a  perspective  view  of  the  bolt,  firing-pin,  and  lever 
detached  ;  x^  is  a  view  of  a  piece  of  th  •  breech -cyl- 
inder ;  .r^  is  a  view  of  the  cartridge-carrier  detached. 
The  motions  are  as  follows  :  the  lever  a  is  i-aised,  ro- 
tating on  the  firing-pin  ft,  and  rocking  the  latter  by 
the  pressure  of  a  cam  upon  the  transverse  trigger-bar 
c  ;  the  bolt  is  then  dmwn  back,  cari7ing  thenring- 
pin  and  the  hook;  which  retracts  the  spent  cartridge ; 
the  motion  eventually  rocks  the  bell-crank  lever  d 
and  raises  the  carrier  f,  which  brings  another  car- 
tridge in  line  with  the  barrel.  The  bolt  h  is  then 
pushed  back,  pressing  down  the  carrier  e  and  drivinff 
the  cartridge  into  the  barrel ;  a  partial  rotation  of 
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the  bolt,  by  means  of  the  lever  a,  locks  it  firmly  by 
the  catching  of  studs  /  ou  the  bolt  behind  lugs 
g  on  the  biv«ch-cylinder.  The  firing-pin  has  re- 
mained on  cock  since  the  first  motion  of  semi-rota- 
tion of  the  bolt,  and  is  now  pulled  off  by  the  trigger. 
The  combination  is  known  as  Vetterlin  s. 

Y'  is  the  Henry  nnigiizinc  rifle,  now  known  as  the 
Winchester  rej)eating-gun.  It  may  be  used  as  a  sin- 
gle-loader or  a  repeater.  As  a  reju'ater,  the  motion 
of  the  lever  a  withdraws  the  sjK'ut  shell  of  the  pre- 
vious charge,  raist^s  the  hanmier,  rechar<ves  the  gun, 
and  rtdocks  the  breech  mechanism.  The  magazine 
contains  seventeen  cartridges,  which  can  be  dis- 
charged in  as  many  seconds.  With  single  loading, 
the  cartridge  is  ])laced  in  the  carrier-block,  and  a 
single  motioit  puts  it  in  order  for  firing.  The  car- 
tridges are  placed  in  the  magazine  by  pressing  them 
through  the  trap  h  on  the  right-hand  side  of  the 
gun,  the  magazine  being  easily  filled  while  the  gun 
swings  at  the  side.  They  are  fed  from  the  magazine 
into  the  carrier-block  by  a  spiral  spring. 

y  is  a  set^tion  of  the  gun  immediately  after  dis- 
charge ;  c  is  an  empty  shell ;  d  one  in  the  carrier- 
block  ;  «,  one  in  the  magazine ;  by  the  forward 
motion  of  the  lever  a  the  links  take  the  position 
shown  in  Y',  the  piston  g  is  withdrawn,  raising  the 
hammer  to  the  full-cock,  and  extracting  the  empty 
•hell  (T,  which  is  thrown  upwunl  at  the  same  time 
the  carrier-block  h  with  the  carriage  which  it  con- 
tains is  raised  by  the  lever  i  placing  the  cartridge 
oi>posite  the  chainl)er.  This  {wsition  is  seen  at  Y'. 
The  returning  motion  of  the  lever  drives  the  piston 
forward,  leaves  the  hammer  at  full-cock,  forces  the 


cartridge  contained  in  the  carrier-block  into  the 
chamber,  drops  the  carrier-block  to  receive  the  fol* 
lowing  cartridge  from  the  magazine,  and  plaoei  the 
arm  in  readiness  to  be  fired. 

The  United  States  has  adopted  the  Springfield. 

England  adopts  Snider'a  improvement  on  tha 
EnfieUi. 

France,  the  Chasaepot. 

Belgium,  the  AlbinL 

Hofland,  the  Snider. 

Turkey,  the  Remington  and  Winchester. 

Austria,  the  Wauzl. 

Sweden,  the  Hagstroro. 

Russia,  the  Laidlev  and  Berdan. 

Switzerland,  the  Winchester. 

Portu^l,  the  Westley-Richards. 

Prussia,  the  needle-gnn.  The  well-kaown  Ibra 
shown  at  C,  Plate  14,  has  been  superseded  bjthi 
A/auaer  gun.     See  Needle-gun. 

The  breech-loaders  purchased  hj  the  Amcrieto 
government  between  January  1,  1861,  and  Jaaosiy 
30,  1866,  were  of  number  and  kind  as  follows  :  — 


Ballard 
Ikll 

Burnside,    . 
Cosmopolitan 
Gallagher    . 
Gibbs     . 
Hall   . 
Joslvn    . 
Lindner 
Merrill    . 


.    1,500 

1,002 

.  55,567 

9,342 

.  22,728 

1,052 

.    8,520 

11,261 

892 

14,495 


Maynard 

.20.00t 

Palmer  . 

1.001 

Remington . 

.20,000 

Sharps    . 
Smith 

80,511 

.10,011 

Spencer  . 

94.151 

Starr  . 

.25,60t 

Warner  . 

4»001 

Wesscm 
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^  M  as 
5  ^  ^ 

«   b]   << 


1.  Sliding  longitudinally  forward. 

2.  TUting 


•J 

<  Am 

•J  z 

y. 

u 

u 

> 


V.    J 

<  : 


3.  Swinging  lateral lif  on  vertical  pin, 

4.  Rotating  on  parallel  loiujitudinal  pin. 


1.  Sliding  longitudinally  backvoard. 


2.  Swinging  or  tilting. 


(a.)  Down  at  muzzle  and  up  at  breech. 
(6.)  With  muzzle  upward, 
(c.)  On  hinged  joint. 


(a.)  Operated  by  a  lever. 

{b.)  Withdrawn  by  hand  br  a  thnmb  or  ipraif 

catch,  or  by  a  handle,  and  fastened  sy  a 

bayonet-catch. 

(a.)  Hinged  to  top  of  barrel  and  turning  npmd 

and  forward. 
(6.)  Hinged  to  aide  of  barrel  and  swinging  lalail^ 

forward. 
(e.)  Hinged  beneath  barrel  and  swinging  fawaid 

and  downward  through  mortise. 
(d.)  Swinging  on  centers  or  trunnioDSb 
{e. )  Hinged  at  rear,  to  swing  upward  and 
(/.)  Hinged  at  rear  and  awingin^  ktemllj. 
{g.)  Hinged  at  rear  and  swinging  dowBVUd 

backward  through  mortiss. 


8.  Sliding  transversely  through  mortise I  |^)  Jfo^jjJ^  lYte^"^' 

4.  Swinging  or  rotating  lat^lly I  <?•>  On  a  lonritudinal  pin  or  hinge. 

^    ''  ^  "  \  {h.)  Having  the  form  of  a  rotating  sleevt. 

5.  In  form  of  a  faucet  or  xpigot 


{a.)  Having  chamber  in  the  faucet. 

(6. )  Having  chamlier  in  the  barrel  in  front  of 

{a. )  Behind  a  barrel ;  cylinder  chai|{ed  bk 
{b. )  l^>hind  a  barrel ;  cylinder  rhargsd  at 
(c.)  Cylinder  without  other  barrel  (" 

*2.   nhtnihrreil  ctjUnder  revolving  on  vertical  axis,  behind  a  barrel. 

:{.  i'hnmltcrtui  cifl tinier  revolving  on  horizontal  transverse  axis,  behind  a  barrel, 

4.  a f  voicing  hammer  acting  on  several  stationary  barrels. 


1.   Chambered  cylinder  revolving  on  parallel 
OJClJi 


Clam  A.  —  Bahrels  uotino  with  Relation  to  the  Stock  ob  Breeob. 


1.  nUiv.    im.)  Bmtt at  Mmalt,1e.—CoatlM± 


39,180 

4e,»7 


TS,TM 

•81,088 


Isr,  SubrnikTuid 


T.  Btan. . . . 
A.  V.  UlU... 

C.*8li™.'." 


F^.  II,  1869. 
Jatmfa'.  1BST. 


Adi    t, 
N>r  3»,  ... 
Xu.  IB,  IWl. 


a.)  Dawn  ol  Myuli  aivf  iqi  si  &«cA. 


U.WT 

ie,7»a 


K.  UuTiud,.- 

j.  cTbij 

l!  H.Olbba*!! 


B.H»Hnl 

J.  iTWimpliir 

LMort  ■nd  Mulhtwi. 


30,33)1  : 
81,060 

1 


M^3 

MjHa 


W.U.KIJIoC 

O.J.  RtebudKni  .. 


T^LitoW" 


JalT  28,    -< 
fcpL30. 1881. 
Noi  11,    '■ 


Dodgnud  Dodg*... 


H.TT4     P.  Altnukp... 

8(,T3e     H  Itanr 

Bl^     WR.  EUIal.. 


Dk.'iB,'    " 


Jab  X,  ISO. 
Mv  a».18«SL 

Sipi.  t.  latK. 


&   Bmilltint  Latrraa^  <•!,  VMiial  FiiL- 

C„„t,„»,. 

-c-..-.    1 

... 

Nu». 

D-l* 

N,. 

"■"■ 

^ 

m 

loi.sai 

106.8S8 
187  ;«T 

June  II,  1864. 

>!«■.    7,1**. 
Apr.  20,    ■■ 

£  jsi 

Apr.    S,    •' 

i'^i.i  ■■■■ 

mm 

Apr.  1".  im 

£;!;•:■?• 

SS:'!: : 

Jaw  U  Mi 

tT^E"-^'" 

K.A.TIlIlM 

t.  Khqiiiv  hi  Ainilbl  £«iif  iurfiw 

ilPiK. 

5*;^  i?<i^l 

Oct.  la,  1^ 

K;jS"3?^w:::::::::::::;::: 

3  WITH  Bklatiun  to  Barhel. 
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For  illusCmtiuiii  uf  re 


■e  unJvr  tlie  hvnd  Kevulvki 


FlrA-ar'roir.  An  nrrow  canning  a  combastible 
for  itii.-ciiiiiHrv  jiiin'OK'^- 

Flro-baok.  Till!  Ink^Ie-wiiII  of  a  rurnitce  or  fire- 
plan-.  It  Ls  rn>i|iiiiit1y  of  tire-brick,  iii  onlitr  to  |iro. 
tect  the  iron  wilIu  uf  tliK  runincf,  but  U  HoniRtinxm 
of  iron  riblfcil,  jiartl/  li>  protect  and  itilfcii  it  ami 
parlly  to  allow  access  of  air  clo!w  to  it.  Homi'tinic-* 
the  (ire- back  is  uerfii rated  to  atliuit  air  at  that  point ; 
or  it  may  be  hiillow,  atiil  fonn  a  hi'aU'r  fur  water  for 
hoiwbolil  puqKisen. 

Fire-balL  A  prolfitilc  of  oval  shaw,  formed 
of  a  aauk  of  i:;iiivaH  lilli'il  with  combustible  uumposi- 
tion.  Tliry  am  tlirown  into  an  enemy's  work*  for 
tlie  purlKW*  of  li^litins;  tlirin  uii.  and  arv  loadeil 
with  ahrlla  to  prfwnt  tliem  from  being  approu^hcil. 
A  wrou|:iit-iroii  bottom  ia  attached  to  tlie  bag  to 
prevent  brraka^:  H'lii'n  discharged, 

Fire-bal-loon'-  1.  A  balloon  wtioseawennjonat 
poW'T  is  derived  from  a  boily  of  heated  air  fuin^ 
tnia  a  lire  U'lieath  the  ojkd  mouth  of  the  bag- 
Houtgoltier'H  brdloon  »us  of  this  kind.     See  Bal- 


nrnea  of  levera  connected  with  the  clapper  of  ite 
U'll,  and  ojieraled  by  aperaon  itatioaedia  a  lookiot- 
hintem  above. 

The  signal-bells  tn  now  naually  MfiDded  hj  eke- 
tricity.     Rec  Fihk-alarn  Tkleukafh. 

Flre-bourd.    A   board   to   cIum  m  firrpbn  ii 

Flro-box.  The  fire-chamber  of  a  loronoti**- 
Iniler,  It  is  jncketed  with  a  water-chamhrr  to  [•*- 
vent  radiation  of  ht'at-  The  Gre-Inz  door  may  sLa 
be  double  and  have  a  circulation  of  water  thraufh 
the  hinges-  A  pnrlilion  in  (he  box  somrtimrt  5- 
vidrs  the  fire-spacc  into  two  parta,  and,  being  fill 
of  water,  incrcaaeii  the  hre  surface. 

Fire-biij:  alnys  are  roiU  which  piemt  the  cimhilf 
down  of  tlie  top  of  the  box  by  the  pretanic  cf  iMb. 

FlTO-btiok.  A  tirick  of  reftactoiy  cky  for  liiiiig 
fiirnai^es,  ovena,  etc-     FiR-<:la;  ia  ■  neariy  ptn 

Flro-biidca.  A  plate  or  wall  at  the  I»ck  of  tk 
funiai-R  to  su]>port  the  ends  of  tlia  grmte-faan  aid 
pn-vent  the  fuel  being  tarried  orrr.  It  alao  wrcrm 
to  give  an  up  turn  to  the  tlamei  afpititt  the  faettaB 


nerfien-ie..     On 
mnl  chip,  afire. 


'thai 


nit  1i 


fard  of   I 


li'tigtb  regulated 
to  ri'arh  the  water 
aloiigsi<li',  from 
the  station  whence 
the  lire-biicket  is 
tolielhrownover.- 


:t-:^ 


be  filled. 

The      illiiatra. 
tion  shows  the  lirrmFn'i  appMrntoa  of  old  ttaHh  — 
bur'kets,  fire-hooks,  hammer,  aitd  nnlit. 

Flr«-cas«-  A  aketeton  bot  or  BMktt  rf'lnibt 
holding  lighted  fuel-      A  eroMt. 

Till-  f.>nn  illuittnitnl  was  inTcntad  bjr  Dr.  Fnd- 
lin.  Thr  cnge  tumi  upon  ana  Mppgrtid  ta  a 
crotehet  tiie<l  on  a  stem.  Tha  atan  Am;  MtH  a 
step  in  the  hearth,  whan  oMd  aa  ■  daMNdefHb 


FIBE-CHAHBEK. 


nc-uer. 


or  the  fire-CBge  may  be  used  for  a, 
beacon  light.     The  fuel  ia  intro- 
duced alter  withcinwiii^  tbe  up- 
per bar,  and  when  the   kindling 
>ii  top  has  bpgun  to  bnrn  well,  the 
age  13  upset,  bringing  the  lighted 
I    kindling  to  the  bottom. 
I       Flre-^ham'ber.     {Paddling.) 
The  chamber  at  the  end  of  the 
pudiiling-fu  mace,  wtjencetheflame 
passes  to  the  reverberating  chamber 
Fin-Oitt-         where  the  cbarge  ia  (ilaceil. 

Fire-cock.  A  street  [ilug  Tor 
mttachmeut  of  hose  for  extinguishing  Ure,  or  Tar 
other  municipal  purposes. 

Flro-damp  A-larm'.    One  which  inilicates  the 
pmence  of  dangerous  i|nantitieH  of  gas  or  fire-damp 
tn  coal  workings.      A  ga-t-alarm  or  gitaiacopt. 
nre-dog.    An  Asdikon  (which  aee)- 
Pixe-dov.     The  door  of  n  furnace  ;  feeding  and 
■tokiug  are  usually  [lerforrued  at  the  opening. 

Flre-en'giiie.  A  form  of  pump  for  throwing 
W»ter  to  extinguish  a  Gro. 

The  original  fire-engine  was  probably  a  large 
•q^uirt,  the  piston  being  worked  by  niannul  pre^nre, 
tba  barrel  being  filled  from  a  tub  after  each  dis- 
-eharge.      Id  this  form  it  existed  till  a  late  day. 

The  oldest  kuowu  engine  is  described  in  the  Spirit- 
alta  of  Hero,  about  ISO  B.  c,  and  the  description 
might  stand  for  the  ordinary  fomi  of  hand-engine 
VBBdktthe  present  day.     The  drawing  ia  made  fr 
_nc.ISB8. 


(1501. 


tlie  de«eription.  The  engine  had  two  single-acting 
pnmps  worked  by  one  beam  by  means  of  brakes. 
Tho  streams  united  in  a  eommon  dis<;ha^e-[]ip« 
passing  up  a  trunk  in  which  wb.>i  ao  air-chamber 
and  out  at  a  noxzle' which  was  capable  of  being  pre- 
sented in  any  diiection. 

The  tire-brigaile  of  Imperial  Rome  wa«  a  company 
of  six  hundred  freedmen,  organized  by  Augustus 
Ciesar,  a.  U.  C.  732.  A  fire-prrveutive  committee, 
consisting  of  seven  freedmen  and  a  president  of  the 
equeHtrian  oi-der.  was  organized  fifteen  years  after- 
Wirds,  »a^  b.  c.  7.  Angnstus  gave  the  form  stated 
to  a  preexisting  organization. 

We  do  not  find  in  any  Roman  writer  a  description 
of  »  machine  so  perfect  ax  that  of  Hero.  The  fipho 
of  tbe  Somans  ia  referred  to  by  Pliny  in  a  letter  t 
Trtyan  :  he  slates  that  tlie  pejjple  of  Nicomedi 
wore  too  lazy  to  put  onl  a  fire  in  that  city,  and  tlmt 
they  had  no  aipka.  Htralio  alludes  to  the  nplumw, 
which  it  Appears  were  kept  in  a  house,  in  prepara- 
tion for  accidental  fire.  Apollodonis,  the  arehitecl 
of  the  bridge  of  Trajan  across  the  Danube,  nienti' 
thenpAo.     Its  construction  seems  to  be  nnkno' 


FIOS-ENOINEL 

Apollodonis  reeommenda  a  leathern  bag  of  water  with 
hollow  canes  for  discharging-nozzles. 

The  lirst  notice  of  the  modem  Dre-eDgine  is  in  tha 
Chronicles  of  Augsburg.  1518,  which  speaks  of  the 
"  water-Byringe  useful  at  firea."     They  were  mounted 

1  wheiila,  and  worked  by  leverB.      Similar  devicta 

«  referred  to  by  Lucar,  1690  ;   Greatorii,  18S8  j 

id  norland,  1870. 

The  fire-engine  of  Nurembero  described  by  Cas- 
par Schott,  1S&7,  was  of  a  dif^rent  character.  It 
mounted  on  a  sled  4x10  feet,  and  drawn  by 
horses.  It  had  a  cistern  2x8  feet  and  1  feet 
deep,  in  which  were  two  horizontal  cylinders.  Tha 
Iirakes  were  worked  by  twenty-eight  men,  and  the 
■ombitied  streams  from  the  cylindera  issued  at  ft 
)ne-inch  orifice,  and  reached  a  hight  of  80  feet. 

An  English  patent  appears  of  the  date  of  1632 
:o  Thomas  Grant,  and  one  to  John  Van  der  Meyden 
[or  Heide),  of  Amsterdam,  1683.  He  is  credited 
with   having   brought  the  machine  to  the  present 

oderii   form   of  hand-engine.     The  brothers  Van 

;r  Heyden  appear  to  have  been  the  inventora  ot 
the  leathern  hose  in  detachable  sections. 

In  1699,  a  patent  waa  granted  in  France  to  Du- 
perrier  for  a  pompe  portaiiie  for  extingnieh in? firea  ; 
to  this  Perrault  added  the  air-chamber.  PaplB  also 
adopted  it.  Hooks  and  fire-laddvra  must  be  as- 
suDied  to  have  been  long  in  use,  but  cooie  into 
hi.ttorio  notice  about  this  time.  Fire-plugs  were 
liiid  down  in  the  streets  of  London  in  1710  ;  previous 
to  that  time  the  water  was  carried  in  buckets  and 
poured  into  the  fire-engine  ret^rvoirs. 

Much  attention  was  drawn  to  the  matter  of  fire- 
engines  by  the  disastrous  fire  of  London  in  166S, 
and  an  act  of  Common  Council  was  passed  shortly 
after  tlic  event,  compelling  parishes  and  incorporated 
companies  to  niaintain  an  efficient  supply  of  "truck- 
tls,  harui-tquirts,  anii  fire-tngims." 

If  we  may  judge  by  the  description  in  Clare's 
•'  Motion  or  Fluids,"  1736,  some  of  the  features  of 
the  (kintinental  engines  liad  not  yet  been  received 
in  England.     He  states  :  — 

"  Engines  for  extinguishing  fires  are  either  forcing 
or  lifting  pumps,  and,  being  intended  to  project 
water  with  great  velocity,  their  efiect  in  great  meas- 
ure depends  upon  the  length  of  their  levers  and  the 
foi-ce  with  which  they  arc  wrought.  A  common 
squirting-engine,  constructed  on  the  lift  principle, 
consists  of  a  large  circular  cistern,  like  a  great  tub 
mounted  on  four  small  solid  wheels.  A  perforated 
cover  was  fixed  inside  the  cietom  about  three  feet 
from  the  bottom.  In  the  center  was  fixed  a  lifting- 
pump,  to  the  piston-rod  of  which  was  attached  s 
cross-tree  caj-rying  two  vertical  connecting-rods, 
which  were  simultaneously  worked  up  and  down  bj 
manual  labor  by  means  of  handles  on  opposite  sidea 
of  the  machine.  During  the  downward  motion  of 
the  piston  a  quantity  of  water  paasea  through  the 
valve  on  to  its  upper  side,  and,  when  the  piston  as- 
cends, this  water  is  projected  with  great  velocity 
through  a  branch  pipe  provided  with  a  flexibis 
li'ather  joint,  or  by  a  ball -and -socket  motion,  screwed 
on  top  of  the  pump-barrel.  Between  the  strokea 
the  stream  is  discontinued.  The  cistern  is  supplied 
by  water- buckets." 

Towards  the  close  of  the  seventeenth  century  the 
double-cylinder  portable  pump  with  air-chamber 
was  introduced  into  England  by  Newsham  ;  single- 
cylinder  engines,  like  the  modem  ganten  syringe, 
being  used  in  France  and  Geraiany,  and  credited  to 

L  engine  was  improved  from  time  to 
!,  retaining  its  main  features,  and  was  still  in 
in  London  tit!  1832,  when  it  waa  superseded  by 
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B  aiore  compact  ronn,  which  wui  adapted  to  be  drawn 
by  horveii,  und  from  tliiu  TX'riod  dates  the  efficient 
fire-brigade  njslfm  of  Lotnliiii. 

Nawsham's  Hre-engint  waa  t,  lide-bnke  double- 
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cm  hand-worked  Gre-eiigine,  wbich  bu  tma  tv,^t. 
acting  cylindrm  with  inductioD-ralvei  in  the  IniiLb- 
CH  of  s  iii]«  wliieb  conuttcti  with  lh«  cistrrn  or  nutt- 
main ;  and  eduction -TaJTM  in  pipn  which  duKbanjc 
into  an  air-chunlier,  Khmer  the  «v 
ter  paiisa  bj  a  hose  to  a  nozzlr. 

C  u  the  Encliih  furm  oS  \,wi 
Grt-engiiie  which  ha*  Inkrt  A  qd 
lidc-leven  p.  The  auctiun  ■■  utuiri 
at/,  and  the  diachaige  i»  at  «  ;  ■  !■ 
the  air-chamber. 

Steam-power    for    ettiliguiii)ii[k( 

firea  waa  in  uae  in  Diojiulartuiiu; 

eatablikUnient*  many  ynra  Moir  it 

was  employed  on  jiortablr  machiii'i. 

Every  factory  of  any  pretenkiont  had 

ita  ateani-diiven   punip,  with  hunt 

and  other  attachoKnta  calculatfl  U 

reach  every  portion  of  the  ntaUikb- 

ment.     About  the  year  1830,  Cu- 

tsin   Eric«aon,  then   of  the   firm   of   Braithwaitta 

and  EricsMrn,  London,  England,  built  ami  eihibitid 

a  fXirtalile  steam  lire-engine.      In  1842  or  18U  ht 

produced  a  siniilar  engine  in  New  York  City,  and  it 

waa  teateil,  but  never  brought  into  rrguUr  leniee. 


iffniled  at  the  station,  and  drawn  by  hone*  to  the 
(ire.  The  time  occupied  in  getting  an  ateain  mm 
eigliteen  minutes.  The  motion  ofthe  wberlkworkal 
the  bellowB  to  blow  the  fire  in  the  furnacr. 

waa  the  lint  dty  to  ado|A  the  tteaais 

a»  u  pemiaDcnt  [lortion  of  ita  tln:-de|iartmrnt  foivr. 

This  was  due  to  the  invrntive  and  conatructii* 

skill  of  the  brothere  I^tu  and  Mr  Abet  i^hawk,  up- 

and  tact  of 


1  four  wheels,  and  with 


cylinder  enKine,  mounti'd  ( 

an  air-t-hambiT,  goow'-nerk,  ami  Huciion-pipe.  loe 
work  on  the  brake*  was  as^isb^d  by  men  on  the  box. 
who  threw  their  weinht  ujion  tremllss  on  the  painp- 
If  vers.  Pumps  were  aingle-aotion  force- immpa, 
worked  by  chains  paxsingoverseginentxontbe  pump- 
levets.  The  engine  waa  perhaps  the  first  succesnrul 
fire-engine,  and  Newsliun  diil  very  well  by  it.  Hia 
patent  was  extenilnl  for  a  second  term. 

The  engine  which  eventually  supi'raeded  that  of 
Newsham  waa  made,  nither  than  invented,  by  Simp- 
kin,  and  patented  in  1792. 

.The  main  improvement  waa  in  cotri^uict- 
Dess  and  adaptation  lo  traveling  with  rptcd 
to  the  spot  where  its  aerviccs  were  demanded. 
The  valves  were  contained  in  separate  cham- 
bers, instead  of  being  plaiwl  in  the  cylinders 
and  air-chamber.  By  this  means  they  were 
easily  reached,  without  tlie  disconnect ioii  ol 
the  main  portions  of  tlie  pump. 

Another  form  of  lire-enqine  was  invented 
by  Itramah,  17B3,  improved  by  Kowntr^c  And 
eventually  by  Darton.   The  engine  of  iho  lat- 
ter {A,  Eig.  1 989)  was  on  the  vibratinf!  prin- 
ciple.     Tu  the  levers  h  k  was  attached  n  ra- 
dial piston  b,  which  oscillalcd  in  the  rylin- 
drical  chambiT.      As  the  ]iigton  moveil  in  one 
direi'tion,  a  valve  beneath  thi^  piiiton  nprnid- 
to  allow  water  to  pass  from  the  cistern  r.  anJi 
the  water  in  front  of  the  pibton  was  fun^vl 
through  the  ralvc-u-ay  above  it  into  1 
chamher  and  posseil  oiit  at  the  educti- 
to  the  how.     The  difficulty  with  thin  ' 
ta  with   the  ratjiry  steam-engine  am: 
piim(iB  with  annular  chamben,  w« 

B,  Fig.  1 


tlemcnted  by  the  fotesight,  peraistcncr, 
layor  Miles  Greenwood,  all  of  that  cil 


en,  or  in  the  aggr»ate  a.M 
number  of  men  Hnpli)yed,evn 
md-ladder  companies  ia  stij 


The  II 
City  numlwrs  34  steamera  of  about  SO-hunc  p 
escli,  equal  to  185  mer 
men  ;  wtiile  the  actual  n 

Sliding  the  12  hook-and-l»__  .   , ,  _  __., 

about  S50 ;  thus  relieving  G,740  men  from  the  la- 
bors, daogeiv,  and  exposure  of  the  fireman. 

The  Cincinnati  engines  and  ayatem  an  cuaM 
nowhere,  and  have  been  copied  into  the  ptindpl 
ciUes  of  the  world.  Tlia  atomer  "Citinaa'  Gin," 
one  of  the  eariiest  of  the  Cindimati  atcsB  tnmf 
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giiUB,  wubtiilt  in  1S53.  and  thirteen  years  itrterward 
a*«  the  followiDR  record :  Time  of  raising  Bt«am, 
Uree  miDutea  and  forty  aeeonds  from  the  time  the 
tonhii  applied  until  water  is  thrown  from  Che  noTzIe  ; 
dm  of  noude,  1}  inches  ;  distance  thrown,  310  feet, 
ineBniriaB  from  tlie  end  of  the  nozzle  to  the  place 
where  scdid  water  fell  ;  f'ne  of  steam  cylinder,  10 
faiches  bore,  2i  inches  stroke  ;  pumps,  0  inches  bore, 
S4  inches  stroke ;  double  engine-cranks  at  right 
analea  ;  large  air-vessels,  connected  together  ;  length 
aflose,  100  feet ;  steam,  100  pounds  to  the  square 
inch  ;  pressure  on  water  cylinder.  240  pounds  to  the 
•qnare  inch  ;  speed  of  engine,  110  revolutions  ;  220 
■bokes  of  pumps  ;  grate  surface,  16  feet ;  heating 
nrface,  660  feet. 

The  chemical  fire-engine  is  one  on  the  principle 
of  the  Sre-eitinguiBher  (which  see),  in  which,  by 
throwing  a  body  of  sulphuric  acid  on  t«  an  alkali,  a 
body  of  carbonic  acid  is  generated  and  ejected  into 
tlu  flaine,  usuaUy  in  combination  with  a  apray  of 
mtar  which  is  ejected  from  its  reservoir  by  the  press- 
tin  of  the  gas,  or  by  the  play  of  the  pump-brakes. 

Id  connection  with  this  subject  it  may  be  stated 
that  the  rate  of  insurance  by  land  and  sea  among  the 
Hindoos  was  left  to  the  custom  of  the  trade,  accord- 
ins  t«  the  risk.  — InititiUts  of  Menu  a.  d.  880. 

Nicholson  states  that  fire-insurance  offices  were  first 
intcodnced  under  the  reign  of  the  Emperor  Claudius. 

The  "Hand  in  Hand"  Fire  Insurance  Company  was 
tlu  first  established  in  I,ondon,  1606.  The  "Sun" 
Wm  Insurance  Company  was  established  in  1700. 
Jfornu  insnrance  had  long  been  common  in  Venice. 
The  "  Amicable"  JA/e  Insurance  Company  of  Lon- 
don was  chartered  in  1700. 

Fire-inmiTance  offices  established  in  Paris,  171fi. 
Fire-escapes    are   divided   into 


Ladders. 

Portable  escapes. 
Carriage-escapes. 

1.  Fire-ladders  are  made  of  KTeral  lengths,  to 
reach  second,  third,  or  fourth  story  windows,  and 
are  mounted  on  a  suitable  carriage  for  transportation. 
The  upper  ends  are  usually  provided  with  hooks 
which  catch  against  the  building,  on  a  window-sill, 
cap,  coping,  or  cornice,  and  give  some  degree  of 
security  to  the  ladder. 

Another  form  of  the  ladder  ia  made  of  several 
sections,  which  may  be  united  to  form  a  ladder  of 
any  length  required.  The  sections  are  united  hy 
tubular  sockets  or  clasps. 

Another  form  is  that  in  sliding  sections  of  gradn- 
ally  decreasing  width,  bo  that  when  pocked  the  differ- 
ent sections  form  a  nest  of  parallel  lengths.  Tbe  sec- 
tions are  slipped  on  each  other  by  cogs  and  pinion  or 
by  tackle, 

2.  Portable  escapes  are  those  which  are  contained 
iu  a  compact  form  to  be  raised  and  placed  in  podtion 
in  an  emeraency. 

Among  these  are  — 

A  knotted  rope, 

Rope-ladden  kept  within  the  honse  and  provided 
with  a  means  for  lashing  to  some  stationary  objed 
in  a  room  or  on  a  staircase,  white  the  ladder  itaelf 
depends  from  the  window. 

Wire  ot  ehfOin  laddai,  on  the  same  principle^ 
are  compact  and  strong,  not  snlject  to  decay  or  to 
be  burned  away  when  in  position. 

Both  descriptions  of  ladders  are  also  made  with 
grapnels,  so  arranged  as  to  be  elevated  from  the  ont- 
side  and  attached  to  a  window-slU  for  the  esc^iB  id 
the  occupants  of  the  house. 

Slings  are  used,  and  forma  of  tackle. 

One  sling  has  the  hight  of  tbt  tap»  aooond  ho- 
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nCAth  the  window-sill  and  the  ends  held  apart  by 
pcrsoiu  in  the  strict  A  clasp  is  buukled  to  the 
per&an  aud  ulidrH  on  buth  rofies,  the  descent  being 
checked  by  the  dirvrgeni^c  of  the  ropes. 

Of  forms  of  taulclu,  oim  is  the  uiigle  whip,  the 
pernon  sitting  in  a  aling  at  one  end  and  vuering  out 
tliu  Cill  through  his  hands,  lu  anothet  form  the 
person  aita  in  n  sling  suswnded  from  the  bij^lit  of  a 
rojie,  and  toivcra  luiusulf  by  allowing  the  rope  to 
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jiended.     The  men  an  regularly  tnined  lo  the  «. 

Of  cerriage-eseapes  four  typn  nay  be  eittd,  bn 
room  cannot  be  spared  for  a  treatise.  Thry  ma;  t* 
lulled  the  tiiciuioit-laddtr  with  gnya  and  itin,  a . 
t^cladder  u:ilkae^a^iUra^i:jb:  thv  Aocnt  OTfrirji/,  f, 
and  the  Imy-tengt,  d.  The  cuts  will  be  aodrnlaa] 
without  li-ngthy  dwcription. 

Fire-ax-tlii'gni'lt-ai'-  A  portablr  apfaratai 
for  extinguishing  lire*  titber  by  pjectioQ  of  witrr,  la- 
line  solution,  or  carbonic-acid  gas. 

1.  The  vrs.srl  contains  cheiuicala  whosr  rcaclino, 
when  brought  into  contact,  releaiin  a  gu  ahitli 
presses  u|ion  the  surface  of  the  water  and  ejn.ti  ii 
at  the  nouJe. 

a.  The  chi-niii'aU  inay  be  contained  in  two  rbau- 
bcrs  ;  inviTsiuii  of  the  apparatus  or  tbr  loiiikinE  of 
A  bottlp  of  ai'id  tiiixi-s  the  ingreilienta,  and  tbr  chm- 
ical  ruai'tion  rvolves  •  gas  which  pman  upop  ihr 

b.  The  I'liifniic^als  may  be  mix«l  in  the  water  aaJ 
geut'iiiti'  Jhv  preHSuii'  which  is  iiu media tvly  avail- 
hUi'  when  the  nozzle  is  ujiened  and  air  admittrd- 

c.  The  water  i»  saturated  with  gaii,  in  the  mania 
of  the  nHla-tbuntuiii.  bo  as  to  forcibly  expel  the  «» 

ter  when  the  outh't  is  opened. 

i'.  A  bully  of  mri-hanically  compresard  air  ii  r<w- 
tained  in  a  I'omjiaTtmcnt  of  the  yenri,  and  i>  id- 
mitted  to  the  wuter,  when  reqnirad,  I^  tnrniag  a 

±  a.  The  receptacle  contains  two  reweli,  ck 
of  which  in  iiHually  a  salt  and  the  other  an  acid. 

When  it  in  to  lie  brouglit  into  play  a  plug  is  drirra 
in,  which  lin-iiks  the  bottle  rontalninfc  the  acid  u4 
allows  it  tu  flow  over  the  salt  of  soda,  )iot>sh,  mag- 
ueHin,  or  atniiHiiUH.  aa  the  case  aiay  be,  the  rrolt>J 
iiirlKinic-acid  gas  flowing  in  volnmea  from  tlw  nook 
of  the  yiwsel. 

The  acid  used  is  usually  •alphoric,  bat  hydi»- 
chloric  and  tartaric  are  oc:caaionalIy  employed. 

Tlie  Milt  K  a  i-arlwnate  of  an  alkali ;  soda,  poiMb, 
ammonia,  or  inagneaia  being  employed,  aa  jnl 
stattMi.  Other  cumlii  nations  u  aalta,  c^loiidea,  sal 
snlphatea,  are  employed. 

In  sonic  of  the  apparatus,  water  la  tjected  along 
with  carlionic  ueid  ;  in  othen,  SiiUcieDt  heatiagea- 
croteit  to  evaporate  the  water,  and  iteam  ii  ^jccltd 
with  the  gas. 

b.  The  Tcswl  contain*  infUmmahk  i 


■er  throuph  the  holes  of  a  lUock,  like 
is  a  tackle  with  di'ad-i'vcs  instead  of  shcaveH.     It   which  generate  carbonic  acid  when  air  it  •dailfeA 
mentioned  in  Kees'a  Encveloj*dio.  ;  and  eject  the  gas  in  volumea. 

The  Edinburgh  (Scotland)  lin'  hrigade  is  furnished  {      The  chrmicala  used  are  phoaphate  atVmt,  lilNb 
and  chlorate  of  jtotaah,  carfaoB,  niphvr,  iMd  niiiK 


with  eroKS-liows  uiid  three-ounce  leaden  bulleti 

which  arc  attached  fine  conis  ISO  feet  li.nR.     Tlie  I  other  matcriah  in  a  multitude 'of 

bullet  is  lirnl  orer  the  bouse,  ami  perKons  in  the  rear       Them  arc  {lerhspa  aiitrpatnaU  lor  iiitw 

of  the  bnildinK  pull  at  the  cord  to  raise  a  stronger   o(  \,he  Jin-anniKUatar.     The  i"     ' 

one  from  which  a  chain  or  ladder  or  escape  is  sus-  |  fer  to  the  modes  of 


ioM  BBtiiiWrM- 

tlWMUMdlU 
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ehamber,  the  modeti  of  precipitating  the  former  upon 
the  lattej  and  »™ling  the  product.  The  FhillipB 
Jkv-aHni/iiiatirr,  ao  called,  patented  in  1849  and 
•howD  at  A,  has  a  compound  of  Bugar  and  chlorate 
of  potash  so  placed  as  to  roceivB  the  conti^nts  of  a 
battle  of  sulphuric  aci<l  whieh  is  broken  by  Ktriking 
•  plug  on  the  top  of  the  can  when  a  lire  occurs. 
Tae  mass  of  salt  and  ^nigar  A  lain  the  inner  <:hamber, 
and  the  vial  of  acid  imbedded  in  it,  bo  aa  to  be  brok- 
Ol  W  a  blov  on  Che  central  plunger,  when  the  lid 
ia  tueo  olf  for  that  purpow.  Around  the  perforated 
case  containing  the  filltnK  A  is  another  one,  and  that 
ia  in  (third,  betwet'n  which  and  Ihe  outer  one  ia  a  body 
of  water.    The  carbonic  acid  produced  by  combustion 

panage  out,  with  the  water  which  is  raised  in  the 
ride  pipe  by  the  pressure  and  heat  of  the  combus- 
tkm  In  the  can,  thus  saturating  the  gan. 

The  —  so-call«l  —  jlmcrican  fire-eitinguisher  has 
a  cylinder  containing  biesrbonale  of  aoda  in  soln- 
tfam,  and  an  interior  tube,  containing  crystallized 
taitaric  acid,  the  whole  being  hermBtically  closed, 
bat  a  communication  left  at  the  bottom  of  the  tube, 
thimigk  which  a  reaction  takes  place,  gradualiy  con- 
Tnting  the  bicarbonate  into  tartrate  of  soda,  and 
libarating  the  carbonic  B<:id.  This  reaction  being 
wmplete,  the  apparatus  is  ready  for  use,  and  on 
opeaing  a  cock  at  the  bottom,  the  contents  can  be 
iweDtly  ejected  through  a  short  hose. 

^w  Oardnar  consists  of  two  cyli 
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solution  of  bicarbonate  of  sodi 
When  the  apparati 
for  use,  connection 
opi^ning  cocks  between  these 
cylinders  and  a  driitn  below  them, 
which  the  liiiuids  flow,  and 
■e  the  CHrbonio  acid  is  lib- 
erated, and  the  necesaary  pressure 
acquired  to  throw  a  jet  through 

The  machine  shown  in  Fig. 
1994  contains  acid  in  a  glass 
bottle,  which  is  shattered  by 
dropping  upon  a  stud  when  forced 
below  the  flanges  of  the  tin  cylin- 
der which  holds  it. 

The  fi'ational  boa  a  glass  tube 

bich  contains  the  sulphuric  acid. 

It   is  protected   from  acciilental 

shocks  by  a  metallic  tube  which 

surrounds  it,  and  which  is  iier- 


the  apparatus  is  to  be  uwd,  a  pistoD  is  N^i-cwed  doi 
upon  this  glass  vessel,  crushing  it,  and  permitting 
its  contents  to  escape. 

The  Babcoei:  {B,  Fig.  1993)  contains  the  sul- 
phuric acid  in  a  leaden  bucket,  hung  upon  trunnions 
below  its  center,  so  that,  if  set  free,  the  bucket  Im- 
mediately turns  uiisidc-down.  It  is  kept  rigidly 
npriffht,  however,  by  a  stopper  attached  to  a  rod 
pasHing  through  the  cap  of  the  apparatus.  This 
stopper  also  completely  prevents  communication  be- 
tween the  acid  and  the  alkali.  When  the  extin- 
gniaher  is  to  be  used,  the  stopper  is  nulled  up  by 
means  of  an  exterior  handle  ;  the  bucket  instantly 
turns  over,  and  empties  itself  into  the  liquid  in  the 
cylinder. 

In  another  form,  the  machine  is  set  in  operation 
\l1  tipping.  Another  is  set  in  action  by  a  fuse 
tipped  with  a  substance  ignited  at  120°  F.,  or  some 
other  degree,  as  may  be  thought  dednible.     The  ap- 


paratus is  mounted  on  a  carriage  to  opemte  on  a 
larger  scale. 

A  different  description  of  fire-extinguisher  consutB 
of  an  anangement  of  pipes  throughout  a  building, 
Ko  arranged  aa  to  throw  water  into  the  apartment! 
and  on  the  walls,  when  the  water  is  turned  en. 
With  some  of  these  arrangements  the  water  is  con- 
tained in  cisterns  on  the  roof;  in  others  the  pipes 
are  connected  with  the  water- dial ribn ting  nuuns  of 
the  town. 

An  earl^  instance  of  the  kind  is  the  English  pat- 
ent of  Sir  William  Congreve,  dated  February  7, 
1809,  and  No.  3201.  In  it  almost  all  the  more 
inotlem  devices  of  this  kind  are  showiL  The  perfo- 
rated pipes  run  along  the  cornices  and  ceilings, 
the  showere  or  jets  proceed  from  center  to  circum- 
ference and  conversely.  On  the  chandelier  pendant 
rotates  a  rimless  wheel  whose  spokes  distribute  jets 

The  apparatus  is  actuated  by  the  heat  of  the  room 
by  means  of  fusible  matters,  such  as  wax  which  melts 
at  92°  F.,  or  a  trinary  alloy  of  lead,  tin,  and  bis- 
muth, which  melts  at  190°.  An  arrangement  is  also 
described  by  which  the  rising  of  the  column  in  the 
■  '  then         ■     ■         ^    -       -  -' 


work. 


thermometer  is  made  to  set  the  apparatus 


The  general  discharge  may  be  made  by  a  penon 
in  any  one  of  the  rooms  oTthe  building  so  furnished. 

A  common  fonn  has  a  cistern  on  the  roof,  centnl 
vertical  trunk,  and  radiating  pipes  with  jet-lioles. 
Sec  Fig.  198S,  under  Fire-ai-ahiib.  Uodem  patents 
concern  mere  details. 

Flrn-fan.  A  small  blast  apparatns  adapted  to  a 
portable  forge,  or  one  —  say  a  locksmith's — which 
has  fmall  proportions. 

Fize-gUd'liiB.  The  mode  of  gilding  in  which 
the  gold  in  put  on  in  the  fonn  of  an  amalgam  and 
the  quicksilver  afterward  driven  off  by  heat. 

Fire-guard.  A  wire  frame  placed  before  an  open 
lire  to  arrest  sparks  and  buming  coala.  See  Fbndkb. 

Fiie-boolE.  1.  A  large  hook  on  the  end  of  a 
pole  for  tearing  down  buildings  on  fire,  or  to  arrest 
a  fire. 

2.  {SUam-t«giiiferitig.)  A  kind  of  hook  for  raking 
and  stirring  the  furnace  lire. 

Firv-i'rona.  The  implements  for  lending  a  fire. 
Poker,  tongs,  end  shovel. 

Flre-lad'der.  These  were  introduced,  as  a  part 
of  the  machinery  for  extinguishing  hrcs,  about  1672. 
They  seem  to  have  originated  in  the  Netherlands. 

tjany  and  ingenious  have  been  the  devices  for 
enabling  the  firemen  to  reach  the  scene  of  conflagra- 
tion, and  to  pur  in  the  jet  of  water  at  dose  quarters 
a  i>art  of  the  building  which  cannot  be 


reached  from  the  ground.     Experi- 
enced men  ueem  now  to  have  settled 
down  upon  a  set  of  ladders  of  vary- 
ing length  for  different  occasions, 
and  mounted  upon  a  long  carriag- 
drawn  by  a  pair  of  horses. 
.Some  forms  of  ladders  are  cited 
iiier  Ftre-kscapk  (which  see). 
Fiie-lock.    A  musket  or  mill- 
ry  rifle.     See  Fii<e-arh. 
Flie-pan.    A  pan  for  holdinf 
fire.   The  pan  which  held  the  prim- 
ing of  the  old  flint-lock  gun. 
Firv'place.  That  part  of  i 
L  which  the  fire  is  built. 


1,  slab.  S,  mantel-piece. 

2,  hearth.  fl,  thmat 

3,  jamb,  7,  gathering. 

4,  fireplace.  8,  funnel. 


ng  uee. 


9,  nne.  li,  grow. 

10.  mmtel.  13.  Tir.'Mt. 

11,  bauk.  14,  rluiiiiHT. 

The  •'■rliiMt  i!xaui|i[r  i>r  H  liri'iiliu-i!  citi'il  in  thia 
work  a  tliat  of  l-uiiiiiHbonnigli  C'-iuitle,  In  Eiifjland, 
of  llii-  AiiKlu-Noriiiuii  iwrioil.  Tin-  niHOtvlii  uru  con- 
itTiicteil  ur  Hat  unliea.  Tlii^  <!X«lni>l<!  in  ulduueil  to 
Hhuw  till'  LitrliiT  form  til  i:liiiiinry,  itiitl  pcrlwia  the 


CiiiMMKV.)  The  firepiuf  U.  Fig  1»96)  in  the  hull 
or  ViMr'8  <'lo8^  WrllH,  KiiKbi").  U  ui  example  of 
tlic  lircplaiMt  ufwmn;  i!^ntuHi-»  liairk, 

Louis  Sitvut,  or  the  Kuiiilty  of  Mnliiiiiv  at  PuriH 
(1579- Ill4U),  puliliiilu'ii  a  work  im  wanning  aui' 
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I  About  ItlSg,  air  John  Wintrr  inTrnlMl  ■  mkr 
,  fiiniuce  or  (irp-vagii  (C')  which  waa  plw-r-l  lai  i  -i,,, 
:  lux  aliout  eleven  iuchea  high,  in  fmnt  of  shvh  no 
'  Hn  njiening  il,  tittrd  with  a  ilour,  whii'h  alaait  \ty 
uXaurd  cxi-ept  when  titp  aRhm  wen-  bving  l*lBin-l 
A  pi)H-  n  (-umiuunieatitl  with  IIm  eilrnul  lir.  ii.'i 
wa»  clannl,  wheu  reiiuirHl,  by  a  ijanipr*.  Wkn. 
the  valve  waa  oiH'nM,  a  I'riak  draft  nrgvil  ihr  tirr 
The  iliii-  waa  ulufinl  by  an  iron  plate  or  Tr|!i'l--r  it ' 
(.'aritinal  I'ulignar,  iti  1715.  iwUiHhnl  unil<'r  ii.> 
luiiue  of  anottuT  limn  (<iaii)i<-~' 
"Treatiw  on  tlir  Art  of 
Itooma' . 
meuhauical 


of  warmius  ^- 1*^- 

uf  iiutiruved 
tafor 


;iil  arnnitp-nienta  for  lire-  \          ) 

This  ixxhown  at  fill  the  V 

Thr  holluH'  metalli.'  law  ;      J 

the  liui'k  of  the  chimney  i — ' 

ntatt  — .— 

nmlK  y     I   p 

„^  )\ 


1: 

"Penn- 


forminK  the  Iwk  of  the  chimney 
is  ilivideil  into  tlint 
ilui-ta  whii^h  art'  uol 
with  the  back  wall.     The  jnmli 
on-  iron  jilatiii,  miUiI  twcked,    *" 
i:liiiunel  a  Liniilui-U  tlie  exi 
air  into  the  cHliductH,  which  . 
a  rin--biu.-k.  ami   tlw  warmed 

itlao    introdlli'ed      the      patabolie 


Ku  mford  cont  ract- 
ed  the  Qre-L-hamber 
anil  throat,  and 
uliiifd    the    Jamba. 

In  1745,  Dr.  Ben- 
jamin B'ranklin  in- 
troduced a  fireplace 
which  he  named  the 
aylvanian,"  in  which  Prince 
Kiipert's  deaceudine  fine  waa 
uomlrined  with  Volignac'a 
caliduRte.  Thin  U  ahciwa  at 
F.     (Fig.  1997.) 

Count  Riimford'a  improre- 
menta  coiiainted  mainlv  io 
the  contraction  of  the  chim. 
ney  at  the  throat,  the  round- 
ing of  the  breait-work,  and 
the  I 

illuBtrat  ,      , 

ing  plan  and  section  (f  II. 
He  prerem-d  an  angle  i£  15* 
for  the  covingB. 

Aniott  also  made  hinuMslf 

/  J  are  a  vertical 
and  plan  ahowing  an 
Knghsh  tubular  fire- 
place desipied  to  warm 

derived  from  the  out- 
side, and  direct  it  into 
the  i        ■       - 


ventilation  in  1624.  His  is  (he  first  lect.nl.'d  at. 
temiit  at  cambiniiiK  tin-  cheerfulm-st  of  an  open  fire 
with  the  ei-oniiiny  uf  an  inclosed  stove.  Fig.  B 
shows  a  frint  view  and  an  elevation  of  his  ingenious 
arrangement.  The  hearth,  loviugs,  and  back  wen- 
lined  with  thick  iron  (ilates  three  inclies  distant 
from  Ihe  moMmrj'.  Air  entered  st  a,  josscl  along 
the  chambers  b,  and  entered  the  room  at  c  t. 

D  is  Prince   Rupert's   firejilace,  soniewliat   cele- 
brated  in  its  time.     It  hail  a  diving  Hue  and  &lse 


,2 

'. 

f^ 

» 

passeo  from  the 
iiue  a  to  the  under 
aide  of  the  hcarth-pUte  t  (afaown  in  tkt  |Wi 
thence  upward  throi^  the  nprigbt  taWatFctta 
horizontal  tube  d  (shomi  in  the  denttoa),  «IU 
has  an  opening  throng  tta  tntin  kaglk  M  tti 
upper  side,  whence  the  not  air  puHi  iate  thi  iMi^ 
tlirnugh  the  aperture  k  i  anr  the  MMitL    Ik 


farther  from  the  ledge  k. 

FlTs'pUoa  HMVar.    A  atam  or  dtai  ■* 
aet  within  or  prinoipallj  withfai  Om  fM|faHv  mi 
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ililutcd  nitli  waMr  to  28°  Twuldell,  and  then  mixed 
mth  three  per  csiit  of  phosnhftte  of  soda."  Tiwues 
dipped  in  thU  fluid  may  char  or  shrivel,  bat  they 
VLLlfnotblHze. 

^\ool«^  Hnd  ordinary  itulTs  may  be  treated  nith 
borax  alum,  or  wilublt  glosa,  but  thiise  cannot  well 
be  appli  d  to  the  ligbttr  deucriptions.  which  are 
most  iialle  to  lake  tire. 

\  weak  solution  of  chloride  of  zinc  has  Ions  bren 
employed  by  staKenlanceni  to  render  thfir  dresses 
incomliustilile.  M.  Lunere  revommends  ailiUne  to 
the  stareh  with  nhich  the  material  ja  done  up,  half 
its  weight  of  chalk,  and  M.  Patua  proposes  a  solu- 
tion of  4  parts  borax  and  3  sulphate  of  magnesia,  in 
ao  to  30  parla  water.  By  a.  new  proeesg,  equal  parts 
of  chloridB  of  calcium  and  acetate  of  time  are  com- 
bined, farming  crystals,  which  is  mixed  with  the 
starch  used  in  stiffening. 

Tliough  not  strictly  coming  under  the  denomina- 


Firtplaa-Hrattt.  A    device 

connecting  a 
fire  or  watering  hose  with  a  branch  from  a  main. 
It  usually  consiata  of  a  screw  nozzle  to  which  the 
hone  may  be  coupled,  and  a  key  and  rod  by  which 
the  valve  is  moved.  In  the  example,  at  the  point 
where  the  branch  pipe  is  vuupliil  to  the  mala,  the 
«top-cock  is  placed,  and  it  is  opi-ralcd  by  gearing  and 

Fig   IflBB. 
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i,  that  by  previously 


connect  ng   h  ft   froi 
fth    i" 


d     I     1 


tb 


Plr*-pot     1    Th    bo  I   t 

holds  th   f    I      Lspeciallj    p|  1  «d  t 
■  h  II  w  d     scd        base  b 

oth     heatng   to  cs  (nb    1     >e) 

1  A    n     bl        In      n  tall    gi 

the   ru   hi       alw  >    t  nned  th  pal 

Flrv-^iroot   Fab  lio     Th     te  m     n 
cloth  was     ngw  lly    pnl   d  to  f  bn 
beatua,  wh   h  was      ed  g  tl      an       t    t 

oonsid  nbl     ite  t      See  A      ja 

CI  th         wood    mpreon  led  w  th   ■erta      sal 


ill 


f  s. 


>   bulibU 


ded  a 


loth  may  be  u>ated  w  tl  m  tal 


vi'r„" 


volatile  character  of  the  ai-id,  which  has  been  made 
use  of  in  the  curious  experiment  of  freezing  water 
in  a  reil-hot  crucible. 

Flr«-^roof  Safe.  One  for  the  safe  keeping  of 
valuables  for  pi-otection  in  mse  of  the  burning  of  a 
building  in  wtiitli  they  are  placed.     See  Safk. 

Fire-proof  StrocVure.  A  vault,  safe,  or  build- 
ing proof  against  destruction  by  lire,  either  from  the 
outside  or  by  the  Imming  of  its  contents. 

The  provision  against  outside  fire  Is  tiie  Usual  ob- 
ject, but  in  lin'-pniof  BtructorBs  the  internal  floora 
or  iertitio[is  must  also  he  imjienetrable  by  flte,  to 
make  the  building  technically  ^n-;iriw/'. 

The  princi|uil  |>ortions  of  a  building  are  the  walls, 
floors,  and  roof,  and  sevurnl  modm  of  conatnictfng 
each  have  been  Tiro|>oseil,  to  the  end  that  they  maj 

The  term  fire-prmif  building  is  somewhat  loosely 
I  plied,  and  may  lie  held  to  nieau,  ~- 

A  buihiing  absolutely  imronibiislible,  such  as  one 
whose  walls,  flours,  and  roofs  are  of  metal,  stone, 

A  building  ca|iiible  of  omiosing  the  access  of  flie 
from  without,  having  walU,  window  ahuttert,  and 
roofs  which  are  incombustible  from  external  flame 

dhcat. 

Among  the  titst  instance's  may  b«  cited  some 
government  buildings,  whosi;  walls  a^'  of  stone  and 
bnuk,  ceilings  and  floors  of  brick  arches  and  pave- 
m  nt ;  or  of  metal,  brick,  and  cement ;  rafters  and 
roof-covering  of  metal,  or  metal  and  slate. 

The  Bogardus  buildings  of  cast  and  wrought  iron, 

d  the  Paxtou  building  of  iron  and  glass,  are  other 
11  strations  of  flre-proof  structures,  unless  the 
mount  of  combustibles  contained  should  be  sudi 
th  t   their  conflagration  will  melt  or  crumble  tho 

terial  of  which  the  building  is  constructed.    Sacll 


lioiirding.  and  the  furniture  making  a  lionlin 
I  ich  mcltcil  the  skeleton  frame.     Iron  buildinn 
serious  external  fire  exposure,  or  with  combusUUe 
tents,  are  far  froni  deserving  the  name  of  flre- 
proof,  though  they  may  resist  a  certain  amount  of 
sc  rching. 
The  usual  mode  of  making  tire-proof  floors  is  to 
stmvt  girders  and  beams  of  iron  {see  BkauJ,  sap- 
porting  flat  arches  of  brick,  as  in  the  U.  8.  Treaa- 
,    Medical    Museum,    and    other  -govemmant 
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buildingH,  or  of  a  ])aveiiM>nt  of  stone  slabs  resting  on 
flangiuj  of  the  beams.  The  ceiling  in  sueh  a  case 
niay  l>e  of  plaster  on  lath  made  of  hoop-iron  or  wire- 
work  riveted  to  the  l)eams.     See  Floor  ;  Lath. 

Many  Euro)K>an  buildings  are  thus  constructed, 
btdng  lille«l  above  the  anrhes  with  incombustible  rub- 
l)ish,  and  the  tiled  floor  laid  in  cement  thereupon. 

Besides  the  projects  for  rendering  mati*rials  fire- 
pnK)f,  a  numlx'r  of  plans  have  Im-cu  devised  for 
adding  to  the  8e<nirity  of  a  building,  although  the 
structure  cannot  b*i  considered  as  actually  ^rc-jproo/. 
Some  of  these  may  be  mentioned. 

The  floors  of  some  Edinburgh  houses  are  of  idank 
two  and  a  lialf  or  three  inches  thick,  groovcnl  and 
tongued  to  each  other  or  united  by  a  fin  of  metal 
forming  a  tongue  which  runs  the  entire  length.  The 
planking  is  fitte<l  air-tight  to  the  walls,  the  object 
Deing  to  prevent  the  passage  of  fire,  and  dejxMid 
upon  the  thickness  of  the  flooring  to  hold  tire  at  bay 
in  a  given  ]>art  of  the  buihling,  nntil  the  usual 
means  of  extinguishing  it  can  Ik*  brought  to  l)ear. 
It  is  laid  on  iron  joists.  (k>ment  on  the  upi)er  and 
lower  surfaces  adds  to  the  security.  This  is  an  ex- 
cellent plan. 

Another  plan  is  to  fonn  the  floors  and  roofs  of 
hollow  eurthenwai-e  tubes  and  cement,  resting  ujwn 
joists  or  rafters,  as  the  case  may  be.  The  tubes  are 
made  sipiure  in  section.  The  floor  luis  about  one 
fifth  the  weight  of  stone.  Frost's  cement  of  levigat<^d 
chalk,  2  parts  ;  clay,  1  part :  drie<l,  broken,  burned, 
and  ground  to  iM)wder.  This  is  an  appi-oach  to  the 
lK>zzuolana,  and  is  mixed  with  twice  its  quantity  of 
sand  ami  water,  sufficient  to  form  a  mortar.     See 

CoNCIlKTK  ;    (-KM EST. 

Tlien^  are  various  concretes  which  may  be  made 
into  slabs,  capable  of  resting  u])on  iron  l)eams  at 
the  usual  distance,  and  thus  form  a  jMjrfectly  fire- 
proof floor. 

It  should  l»e  mentioned  as  an  imix'rative  necessity 
that  the  staircase  should  be  absolutely  in(;ombus« 
tible,  of  metal  or  stone,  or  the  two  combined. 

When  a  building  has  some  of  the  jtroUrthns 
against  fire,  without  Uung  a]>solutely /^rtw/",  the  stairs 
and  hatchways  must  l>e  inclosed  in  such  a  manner 
as  not  to  be  involved  by  a  tin'  breaking  out  on  any 
of  the  floors.  Otherwise  the  vertical  shaft  forms  the 
Ix'iit  {M.ssible  means  of  communi<'ating  fire  from  one 
i>ortion  to  another,  esj)ecially  if  the  fii-e  l)e  low  down 
in  tlie  building. 

Other  plans  are,  — 

Iron  facing  for  walls ;  se<ured  by  anchors  or 
studs.  Iron  skeletons  tilled  with  brick  or  concrt'ste. 
Concrete  or  beton  walls.  Hollow  tile  walls.  Iron 
frame  with  wire-work  rivete<l  thereto  and  covert^d 
over  with  plaster  or  concn-t*'.  See  \Vali>,  where 
many  varieties  are  illu.strated. 

The  means  for  tinvproofing  the  ne(;essary  open- 
ings tliat  is,  the  door  and  winclow  ways,  are  by 
louvers,  foKling,  sliding,  swinging,  and  rolling 
shutters  of  iron.  Some  made  double  with  inti^rven- 
ing  air-sjKice  ;  others  made  to  close  automatically  by 
the  increas<j  of  heat  when  cx|>os«mI  to  fire. 

Hartley's  {intent,  177r>,  consisted  of  a  plan  for 
sheathing  wooden  work  with  thin  inm  plates. 

Earl  Stanhoiw's  plan  was  to  pack  all  the  inter- 
spaces of  woo<l-worK  with  incombustible  material ; 
preferably  concrete. 

Of  otln*r  English  plans  of  lat<»  date  may  be  cited, 
iron  joists  with  con«*rete  filling  and  upper  bed  sup- 
porting the  fl<M>ring.  See  Flookincj,  where  several 
varieties  are  shown. 

Another  {dan  is  cellular  joists  of  earthenware  tubes 
imbed<led  in  cement. 

Loudon  recommends  a  floor  of  cement  with  im- 


iMHlded  ties  of  wrought-iroii  rodst  sapportal  bt 
|)illars  at  inter\'alH;  and  donble  Mdc*  of  rxvix^r^ 
su{){K)rted  by  panels  or  lattice,  leaving  intrrT«iiiiiK 
8{iaces  between  walls. 

In  lai^>  firt^  cast-iron  is  found  to  be  a  tmrh*r- 
ous  and  destructible  material,  as  was  proved  in  fli- 
(;ago,  Boston,  and  elsewhere,  fairly  mrlting  in  th* 
fire.  Mr.  Braid  wood,  of  the  l^onaon  Firr  [V(«n- 
ment,  stated  that  iron  columns  were  liaUe  to  pT* 
way  suddenly,  o^^ing  to  the  ex{NtnsioD  and  itm. 
traction  by  heat  and  jets  of  water.  >lr.  Mullftt. 
the  sujM.'nising  architect  of  the  Treahury  I>ri«r:- 
ment,  indorses  the  statement,  and  prefers  MMind  •«![ 
timl)er  to  cast-iron,  especially  if  it  be  tivated  with 
a  li(iuid  silicate. 

Fin?-{>roofing  by  rendering  the  tirolier  of  the  struc- 
ture incombustible  has  bet^n  fret|uently  attrniptnl 
Payne's  {)roce8s  consists  of  immersion  in  a  solutioa 
of  barium  or  calcium.  Professor  Fuchs  of  Manitrk 
recommends  as  a  material  for  rendering  wood  fire- 
{)n)of  a  composition  of  potassa  or  soda,  10  part«; 
siliceous  earth,  1 5  ])arts  ;  charcoal,  1  part,  fosra  and 
foruKHl  into  a  water-glass  and  appli«^d  in  iolatioiL 
It  fonns  a  vitreous  coating. 

An  Englisli  coni{K>8ition  is  as  follows  :  Fine  luid. 
1  {Nirt  ;  wood  ashes,  2  parts  ;  slaked  lime,  3  parts. 
Grind  in  oil,  lay  on  witii  a  painter'a  brush,  the  first 
coat  thin  and  the  next  thick. 

Fiiv-proofing  may  Ims  said  to  be  aoconiplidied 
when — 1,  the  buildmg  is  of  a  material  which  neithrr 
burns,  nndts,  cracks,  nor  crumbles  with  the  hest 
Well-made,  homogeneous,  and  well-burned  brii'ki 
are  the  best.  Granite,  marble,  and  sandstone  («r- 
ish  by  the  heat. 

2.  Every  0{>cniug  communicating  with  the  exter- 
nal atmosphere  must  be  kept  closed  with  fireproof 
doors  and  shutters,  not  iron  merely,  which  will 
buckle  u]),  warp,  and  melt. 

3.  The  walls  must  he  of  sufficient  thickness,  ao<l 
should  be  built  with  an  air-space  to  prevent  tkf 
transmission  of  heat. 

4.  The  joLsts  should  in  no  case  be  carried  into  the 
walls,  but  should  be  supjiorted  on  corbel  coancs  of 
brick,  and  connectetl  with  the  walls  themBelves  odr 
by  wrought-iron  -anchors. 

5.  The  windows  and  doors  to  be  protected,  s« 
befon>  said,  with  fire-proof  shutters,  and  the  roof  to 
he  of  slate  or  metal.  The  use  of  roois  cocipuafd  of 
8hingl(>s,  eoal-tar,  or  other  similar  aubataaoeii  ihoaU 
Ix;  {>rohibit4Ml  by  law  in  cities. 

6.  An  i.solated  stone  or  iron  staircaae  aboiU 
reach  (>ver}'  story,  having  fire-proof  doon  at  cark 
floor,  and  a  line  of  water-pipes  commnDieatiiig  with 
the  mains  in  the  streets  or  a  cistern  on  the  not 

7.  Partition-walls  lietween   booaea  rising 


the  roof.  In  the  case  of  warehooaea,  aa  few  openiMi 
through  the  jiarty  wall  as  possible^  and  theaeeapaw 
of  being  close<l  effectually. 

A  refinement  upon  the  brick  oonstmetioa 
in  using  fire-brick  ^ith  joining  of  fire-day^ 
of  mortar  or  cement ;  and  the  laolatton  of 
stead  of  floors  only  is  reconmiended  in  a 
the  Ijondon  Society  of  Arts ;   fartlier*  to 
o{)ening  into  the  rooms  except  to  external 
corriih)rs  on  eairh  story  ;  ascended  by  fimilar 
ways.     Doors,  shutters,  as  well  aa  wal]% 
roof,  to  be  of  fire-brick,  making  each 
metically  sealed  vault. 

For  the  purpose  of  extingaialiin|g  In  in  My  rf 
the  a{)artmenti^  it  is  propoMd  to  by  tabai  cf  ' 


clay  in  the  spandrels  of  the  boilding  wilk  mhB  irt 
tubes,  or  pipes,  commanding  each  roooi  or  ttamm 
of  the  whole  warehouse,  so  that  tha  mtar  CM  li 
turned  on  to  any  part  reqoindt  to  lood  if 
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the  entire  room.  In  such  case  the  water  would  run 
down  the  walls  to  the  floor,  where,  by  a  system  of 
pipes  leading  to  the  main  sewer,  the  proper  drainage 
would  be  effected.  It  is  also  proposed  to  open  and 
shut  all  the  doors  and  shutters,  and  work  all  the 
cranes  by  machinery  in  another  building  to  be  under 
the  supervision  of  a  watchman,  properly  instructed, 
and  competent  to  see  that  the  system  is  in  working 
order  at  all  times.  The  same  system  of  piping  used 
to  extinguish  fires  may  also  be  used  to  cleanse  the 
rooms,  as  occasion  may  require. 

This  system  of  protection  against  loss  by  fire, 
or  rather  mode  of  overcoming  fire,  by  abundant 
ramifications  of  water-pipes  throughout  all  the 
apartments  and  passages  of^  a  house,  as  well  as  upon 
tne  roof  and  walls,  is  thoroughly  described  in  Sir 
William  C!ongreve's  English  patents,  No.  3201  of 
1809,  No.  8606  of  1812,  and  there  seems  but  little 
to  be  added  to  his  proposals  where  jets  are  by  the 
taming  of  a  plug  caused  to  issue  from  center-piece, 
cornice,  skiiling-board,  eave,  comb,  gable,  and 
everywhere  else.  As  this  was  before  the  era  of 
water-mains,  except  in  a  few  situations,  the  pro- 
posed supply  was  brought  from  cisterns  on  the  roof 
or  from  pumps,  and  each  floor  or  gallery  had  plugs 
by  whicn  the  system  of  pipes  of  the  respective 
•tories  were  supplied. 

A  lai^   flax-manufactory,  to  be  run  by  steam- 

§ower,  was  erected  about  1790,  by  Mr.  Ba^,  at 
hrewsbury,  England.  It  was  four  stories  high ; 
the  floors  of  brick  arches  were  supported  on  cast- 
iron  columns.     The  roof  was  also  of  iron. 

Pire-reg'n-la'tor.  A  thermostatic  device  to 
open  or  close  the  access  of  air  to  the  fire,  or  to  gov- 
ern the  draft-area  in  the  chimney,  in  order  to  urge  or 
moderate  the  flre  as  it  may  sink  below  or  rise  above 
the  desired  point  to  which  the  thermostat  is  adjusted. 

FireHEicreen.    1.  A  fire-guard  ^ix  fender. 

2.  A  screen  to  place  between  a  person  and  the 
fire  to  intercept  the  direct  rays. 

FireHBhield.  A  portable  structure  on  wheels  or 
on  legs,  used  to  protect  a  fireman  on  duty  from  the 
heat  of  a  burning  building,  or  to  isolate  a  -fire  and 
prevent  its  spreaicling  to  adjacent  buildings.  It  is 
usually  a  screen  of  sheet-iron  supported  by  posts 
and  stayed  by  guys. 

Fire-ship.  A  vessel  freighted  with  combustibles 
and  explosives,  and  turned  adrift  so  as  to  float  among 
the  vessels  of  the  enemy,  against  a  bridge  or  other 
object  which  may  be  burned  by  the  fire  or  destroyed 
by  the  resulting  explosion. 

Fire-ships  were  used  at  the  siege  of  insular  Tyre. 

By  the  Khodians  against  the  Syrians,  150  B.  c. 

In  the  action  near  Cartilage,  when  the  fleet  of 
Basilicus  was  destroyed  by  Genseric. 

In  the  naval  warfare  of  the  Knights  of  Malta  and 
the  Turks. 

At  the  siege  of  Antwerp,  1585.  By  Sir  Francis 
Drake  against  the  Spanish  Armada,  1588. 

Bv  the  Greeks  a^inst  the  Turks,  1826. 

Tne  Chinese  against  the  English  in  the  villainous 
opium-war. 

In  1760  they  formed  a  regular  portion  of  the  Brit- 
ish navy.  As  a  distinct  class  of  vessels,  they  are 
now  discontinued. 

They  are  particularly  serviceable  in  defence  and 
in  attacking  ships  at  anchor,  and  besides  the  skillful 
bat  ineffectual  use  of  them  by  the  Chinese,  the  in- 
stance may  be  mentioned  of  the  fire- rafts  which  were 
launched  by  the  Confederate  forces  against  the  ap- 
proaching fleet  of  Farragut  as  he  forced  the  passage 
of  the  Mississippi. 

Z*ire-steeL  A  steel  used  in  connection  with  a 
flint  for  striking  fire. 


FireHEitop.  The  fire-bridge  at  the  back  of  a  fur- 
nace ;  so  called  because  it  prevents  coals  being 
pushed  over. 

FireHEnir'face.  {Steam-engine.)  The  area  of  sur- 
face of  the  boiler  which  is  exposed  to  the  direct  and 
radiant  action  of  the  flames. 

The  heating-surface  of  a  boiler  is  made  up  of  the 
fire-surface  and  fiue-surface. 

With  an  average  boiler  15  feet  of  heating-surface 
of  the  boiler  are  allowed  for  each  horse-power.  The 
Cornish  engine  has  a  much  larger  heating-surface 
per  horse-power  ;  as  high  as  60  feet  being  sometimes 
allowed. 

The  locomotive  has  a  smaller  heating-surface  per 
horse-power,  a  more  intense  fire  being  kept  up  and 
less  economy  of  fuel  being  practiced. 

Fire-tel'e-graph.  See  Fire-alarm  Telegraph. 

Fire -tube.  {Steam  -  engine.)  A  furnace -tube 
through  which  the  flame  and  heated  air  pass  from 
the  fire-chamber.    A  fiiie  ;  a  pipe-flue  ;  or  jtame-tttbe. 

Fire-work.  The  Chinese  led  the  world  in  this 
line  in  point  of  priority,  and  perhaps  do  yet  in  qual- 
ity. Fire-works  are  said  to  have  been  first  used  in 
Europe  by  the  Florentines,  and  are  mentioned  as  a 
part  of  the  pageant  at  the  marriage  of  Henry  YIII. 
and  Anne  Boleyn.  They  were  not  common  during 
the  reign  of  Elizabeth,  but  came  into  popular  use 
during  the  reigns  of  the  Stuarts. 

Marcus  Grsecus,  in  a  treatise  on  pyrotechny  {Li- 
ber Ignium)  published  about  A.  D.  825,  describes 
the  nature  of  the  composition  for  making  fire- 
works. 

The  bearing  of  fire-works  on  the  invention  of  fire- 
arms is  referred  to  in  the  article  on  Gunpowder 
(which  see).     See  list  under  Pyrotechnics. 

Firming.  1.  (Furnace.)  The  mode  of  introducing 
fuel  into  the  furnace  and  working  it. 

Hard-firing;  cliarges  in  quick  succession  with 
frequent  stoking. 

Heavy-firing  ;  large  charges  of  fuel  and  frequent 
stoking.  Known  also  as  c2oae-firing,  ^idtr-firing, 
and  charging^  from  the  large  body  of  fuel  introduced 
at  a  time. 

Light-firing  ;  moderate  and  frequent  in  quantity  ; 
coking  the  chaise  on  the  dead-plate  and  then  push- 
ing it  on  to  the  coals.  Also  called  of>f9i- firing,  as 
the  charge  is  thinly  spread  on  the  grate-bars  and 
the  draft  is  free. 

2.  {Glass.)  The  process  of  fixing  the  colors  upon 
glass.  The  colors  are  metallic  oxides,  ground  up 
with  flint  glass  and  borax,  and  laid  by  a  paint-brush 
upon  the  pieces  or  sheets  of  crouni-glass.  These  are 
then  removed  to  the  kiln,  where  the  colors  become 
fused  and  unite  inseparably  with  the  surface  of  the 
glass  on  which  they  are  laid,  the  flux  enabling  the 
color  to  melt  before  the  glass  plate  becomes  distorted 
by  the  heat.  The  cronm-glass  being  a  silicate  of 
potash  and  lime  is  much  more  intractable  than  a 
glass  into  whose  composition  lead  enters.  See  Glass- 
coloring  ;  Glass  -  painting  ;  Glass  -  staining  ; 
Enamel. 

Fir'ing-i'ron.    A  farrier's  cautery. 

Firm'er-cbia'el.  A  chisel,  usually  thin  in  pro- 
portion to  its  width.  It  has  a  tang  to  enter  the 
nandle,  in  contradistinction  to  the  /raminy-cliiael, 
which  has  a  socket  into  which  the  handle  fits. 

Firmer-chisels  are  usually  eight  or  twelve  in  a  set 
of  different  widths.  They  are  shorter  than  paring' 
chisels  and  lighter  than  framing<i\nse\6. 

First-coat.  (Plastering.)  The  primary  coat  of 
coarse-stuff.  That  of  two-coat  work  is  called  laying, 
when  executed  on  lath,  and  rendering,  when  on  brick. 

The  first  coat  of  three-coat  work  is  called  pricking* 
up  on  lath,  roughing-in  on  brick. 
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Flah.  1.  A  streugtlioning  or  stiffening  bar  laid 
alonffside  another  ;  bs  — 

The  fi^ih'bnr,  which  splices  the  ends  of  adjacent 
railroad  rails  and  decreases  the  tremor  or  depre&sion 
at  the  joint.     See  Fishing. 

One  of  a  piur  of  l)ars  laid  on  opi)asite  sides  along 
and  tightly  lashed  to  a  spar  which  has  been  sprung. 
See  Splice. 

2.  A  purchase  for  hauling  in  on  to  the  gunwales  the 
fluke  of  an  anchor. 

Fish-bar.-  The  splice.l>ar  whicth  breaks  the  joint 
of  two  meeting  objects,  as  of  railroad  rails  or  scarfed 
timber.     See  F'isi'iino. 

Fish-beam.    A  l)eam  with  a  bulging  belly. 

Fish-beriied.  Ikllying  on  the  under  side,  as  a 
beam,  a  rail,  etc. 

Fish-block.  (Nautical.)  The  block  of  the 
fUh-tackle  for  raising  the  anchor. 

Fish-da'vit.  (Shipbuilding.)  A  spar  or  small 
crane  projecting  fn)m  the  bow  of  a  ship  for  the  sus- 
pension of  the  tackle,  called  the  fish-fallf  used  in 
liauling  up  tlie  arms  of  the  anchor  in  getting  it 
al>oanl.  Th(^  fish-davit  is  such  a  distance  al>aft  the 
mt'liead  as  the  length  of  the  anchor  may  re((uire, 
and  is  used  to  lift  the  lluke  of  the  anchor  to  the 
bill-boanl ;  a  roller  keeps  the  fluke  from  bruising 
the  vessel's  side. 

In  pn^{)aring  for  letUng  <jo  the  anchor,  it  is  sus- 
pended by  its  throat  from  the  Jish-davit  by  a  chain 
or  roi)e  called  the  shank-paintf.ry  which  is  cast  loose 
simultaneously  with  the  cat-head  tUopfHiVf  the  two 
btung  secuivd  on  htMird  by  means  of  movable  pins 
called  tumblers,  which  are  moved  by  a  lever  and  dis- 
engage the  chains  or  ro|H.>s  at  the  same  instant. 

FiMi'er-inaii*s-bend.  A  sailor's  knot,  used  in 
bending  halyanls  to  a  studding-sail  yard.  Two 
turns  arc  taken  round  the  spar,  the  end  |>as8ed  be- 
tween them  and  the  spar,  and  half  hitcheil  around 
the  standing  part. 

Fish-falL  (Nautical.)  Tlie  tackle  .depending 
from  i\\Q  fiali-davit  and  used  in  hauling  up  the  arms 
of  the  anchor. 

Fish-flake.  A  structure  on  which  fish  are  spread 
to  be  air  and  sun  dried. 

Fish-front.  (Nautical.)  Curved  pieces  of  timber 
bound  upon  the  outside  of  a  broken  spar  to  stiffen 
it  and  make  it  serviceabh?. 

Fish-garth.  A  staked  or  dammed  enclosure  on 
the  margin  of  a  river  to  form  a  fish -preserve. 

Fish-gig.  A  sp<'ar  with  several  barbed  prongs 
used  in  spearing  nsh.  It  has  usually  five  prongs, 
called  grains. 

Fish-globe.  A  spherical  glass  vessel  forming  an 
aquarium. 

**  Thence  to  see  my  Lady  Pen,  where  my  wife  and 
I  were  shown  a  fine  rarity  ;  of  fishes  kept  in  a  glass 
of  water,  that  will  live  so  for  ever,  and  finely  marke<l 
they  are,  being  foreign."  —  Pepys'-s  Diary,  1665. 

Fish-^ne.     Isinglass. 

Fish-hook.  Fisli -hooks  are  mentioned  in  the 
Bible  in  sevenil  places,  in  connection  with  brooks, 
rivers,  and  the  sea. 

The  first  fish-hooks  were  made  of  Iwnes  or  thorns, 
the  latter  being  indicated  by  the  root  of  the  Hebrew 
word. 

** Canst  thou  draw  out  leviathan  with  a  hook" 
(ancient  version,  **  thorn"),  '*or  his  tongue  with  a 
conl  which  thou  lettest  down  ? " 

**  Canst  thou  put  a  hook  into  his  nose  ?  or  bore 
his  jaw  through  with  a  thorn  ?"  — Job  xli.  1,  2. 

The  latter  verse  l)ears  a  peculiar  significAnce,  refer- 
ring to  the  practice  of  attaching  a  fish  by  a  hook 
and  cord  to  a  stake,  so  as  to  keep  it  alive  in  the 
water.     The  croco<lile,  if  it  be  the  animal  refernni 


to,  would  require  a  hook  imther  UiiQer  thn  tbov 
used  by  the  anglers  of  the  Enphfates,  with  vhidi 
river  we  suppose  the  patriarch  of  Ux  to  havt  beet 
familiar. 

The  natives  of  the  Soath  Seas  in  th^  ftpBm 
visited  by  Magelkn,  Cook,  La  Perooaep  Aiuoii,  and 
others,  made  fish-hooks  of  hone,  carvvd  or  oeitlj 
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framed  together  and 
bound  with  sinews. 
Such  are  common  in 
the  museums,  along 
with  the  bone  knives 
and  cutting  instru- 
ments made  of  shark's 
teeth  lashed  to  a  back 
piece,  the  primitive 
saw.  A  mother-of- 
pearl  hook  with  at- 
tached tuft  of  hair  to 
act  as  bait  Ls  known  as 
witle-wittee. 

The  old  E^ptian 
fish-hooks  were  of 
bronze.  See  one  in 
Dr.  Abbott's  collection. 
New  York. 

Homer  mentions  the 
'*  barWd  hooks  **  as 
us(hI  by  Ulysses  and 
his  companions  in  Sicily  :  — 

"  All  fish  and  binte,  and  sD  that 
With  bwbed  hooka.** 


Atheneus  states  (a.  d.  290)  that  ''the 
were  not  foi^  in  Sicily,  hat  were  hraulit  \tf 
in  their  vesnel."  —  ^M«s.  SpiL.  R  I.  & 

Of  the  Grei^ian  fish-hooks,  some  vci 
and  others  were  straight,  with  s  hvk 
i      In  the  cut  are  shown  a  numher  of 
which  A  6  are  two  forms  of  a  miiig  hook 
_  mousing-piece  engages  the  baiti. 

c  c<  are  two  positioiis  of  tha 
set  and  the  otner  sprang. 
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made  by  oval  bolt-holes  for  exiMOision  and  contrac- 
tion of  thtt  rails. 

The  fish-joint  with  keyH  instead  of  bolts  was  first 
used  (HoUey)  by  Barrof  Newcastle,  Delaware,  in  1843. 

In  Samuel's  fish-joint  the  bolt  passes  through  a 
hole  in  one  fish-)>Iate  and  is  tapfXid  into  the  other^ 
This  obviates  the  nut,  which  is  apt  to  Ik*  in  the  way 
of  the  wheel- flange. 

Fian-ket'tle.    A  long  kttttle  adapted  to  boil  fish  j 
of,  say,  frt)m  four  to  ten  ijounds*  weight,  without  de-  . 
stroying  the  symmetry  of  the  fish  or  cutting  it  into 
pieces. 

Fish-lad'der.  A  dam  witli  a  series  of  steps  to 
enable  fish  to  ascend  the  fall  by  a  succession  of 
leaps.     See  Fish-way. 

Fish-plate.  A  plate  us(>d  to  sc^cure  toother  the 
cuds  of  a<ljacent  rails,  to  hold  them  strictly  in  line, 
avoiding  lateral  deflection  or  sagging.  It  usually 
consists  of  a  plate  on  each  side  of  tlie  joint,  clasping 
the  web  of  the  rail,  and  secured  by  bolts  and  nuts. 
See  Fishing. 

Rsh-pot.  An  open-mouthed  wicker  basket  con- 
taining l»ait,  and  sunk  in  the  haunts  of  fish  to  catch 
them. 

Fifth-skin.  The  rough  skin  of  the  dogfish  or 
sliark  is  used  as  a  nLsp. 

Shagreen  is  a  leather  of  fisli-skin. 

The  skins  of  the  porpoise,  beluga,  and  seal  arc 
tanned. 

Eel-skins  are  used  as  whang. 

Sole  and  other  skins  are  used  in  making  a  kind  of 
isinglass  for  clarifying  li({uors. 

Fish-slice.  A  broad-bbuled  silver  knife  used  for 
serving  fish  at  table.  The  trowel-shai)ed  blade  ena- 
bles a  {lortion  of  fish  to  be  removed  f^rom  the  back- 
bone without  breaking  it  into  unsightly  fragments. 

Fish-spear.  A  barbed  spear  for  catching  fish. 
A  gi^. 

Fish-s|M>ars  are  mentioned  by  Job  and  by  the 
Greek  writers.     They  had  one,  two,  (»r  more  Wbe<l 

Srongs.  Neptune's  trident  was  a  fish-spear,  tri- 
entcd  or  three -toothed. 

Fish-taok'le.  {Xautical.)  A  purc;hase  to  raise 
the  fiukes  of  an  anchor  to  the  gunwale,  for  stowage, 
after  Mng  caU»ul,     A  fisti-fall. 

Fish-tail  Bum'er.  A  gas-burner  whose  bum- 
iiig  jet  assumes  a  two-lobed  form,  like  the  tail  of  a 
fish. 

Fish-tail  Pro-peller.  A  single-winged  pro- 
peller hinged  to  the  stt^n-post  and  oscillating  like 
tlie  tail  of  a  fish. 

Fish-trap.  A  box  or  ba.sket  M^t  in  a  river  and 
having  bait  slung  in  a  bag  to  attract  fish  ;  it  is 
sprung  by  Iiand. 

A  Itasket,  net,  or  staked  an'a  with  a  divergi'ut- 
sidtni  or  funnel-shai>ed  oj)ening  through  which  fish 
pass,  and  in  which  they  fmd  a  difficulty  in  retiuc-ing 
their  cours**,  owing  to  obstacles  or  blind  sacs. 

Fish-way.  A  device  to  enable  a  fish  to  ascend 
a  fall.     It  may  consist  of  a  series  of  steps  over  which 

Fig.  2003. 
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the  water  descends,  turning  a  Ikll  into  s  cuesdF, 
and  sometimes  known  as  s  ftsh-laddcr ;  or  it  maj 
consist  of  a  chute  with  a  ainuoiis  tnck  lor  dtmiiiijik- 
ing  the  velocity  and  assisting  the  poatsige  of  tkte  &a 
to  the  level  above  the  dam.  In  tno  exunpk,  it  l« 
an  inclined  chute  having  a  aeries  of  chamben  nt- 
taining  comparatively  still  water,  the  cnncnt  brioK 
confined  to  a  relatively  smaller  spsce. 

Fis'siire-nee'dle.  A  spiral  needle  for  cstchii^ 
together  the  gaping  lips  of  woundt.  By 
revolution,  the  point  is  made  to  pierce  tbe|%aei 
li|)s  alteiiiately,  carrying  its  thread  with  it 
Tiemann's  needle  for  cleft  palate  is  hollow 
thn)Ughout  its  length,  and  carries  a  silver 
wire  which  is  left  in  its  place  when  the 
needle  is  retracted  bv  backward  rotation. 

Fis'tu-ca.     A  pile-driver.     A  monif^. 

Fis'tu-la.  A  water-pipe,  according  to 
Yitruvius,  who  distinguishes  three  modes  of 
conveying  water  :  by  leaden  pipes,  by  earthen 
pi]K>s,  and  by  channels  of  masoniy. 

Fit-rod.  (Shipwrighiing.)  A  gage-rod 
used  to  try  the  depth  of  a  bolt-hole  iu  order 
to  determine  the  length  of  the  bolt  require«L 

Fix.    See  Fixing. 

Fixed  Am'mu-iii'tion.  A  charge  of 
powder  and  shot  inclosed  together  in  a 
wmnper  or  case,  ready  for  loading. 

Fixed  Light    One  character  of  light 
displayed  from  a  lighthouse.     Its  beams  are 
constant,  differing  nom  those  termed  JUuk-  <K>**- 
ing,  revolving,  and  intermiUeni,     It  is  sns- 
ceptible  of  variation,  as  whiU  or  eoiored,  shi^  or 
double.    See  Light  ;  Catoptric- light. 

Fixed  Star.  {PyroUekuia.)  A  compodtioB  ii- 
troduced  into  a  rocket-case  and  emitting  fire  at  fin 
holes,  to  represent  a  star.  The  compodtion  is  aitff. 
sulphur,  guniMwder-meal,  antimony. 

Fixed  Sun.  {PyroUckniet,)  A  device  eom|nif4 
of  a  certain  number  of  jets  of  fiie  distribated  cim- 
larly  like  the  spokes  of  a  wheel.  All  the  fnsei  tab 
fire  at  once  through  **!>■!! tf^Is  charged  vith  qakk- 
matches. 

Glorus  are  large  suns  with  seTeFal  rows  of  foMtk 

Fails  are  portions  of  a  snn,  being  aectms  of  a  circk 

The  patU  cToie  is  a  fan  with  only  three  jeta 

Fix'ing.  \.  (Photography.)  Of  a  fuys/t ev ;  tk 
removal,  by  a  solution  of  hyposnlphite  of  soda  m 
cyanide  of  ttotassium,  of  the  unaffected  dmah  if 
iodide  and  hromide  of  silver  in  the  ooUo&a  Ub 
after  exposure  and  development  of  the  pjctma. 

Of  a  positive ;  the  removal  of  the  Qnsltefcd  dl»> 
ride  of  silver  from  the  surface  of  tiie 
l»ii]>er  after  ex]>08ure  under  the  negatii 

2.*  {Metallurgy.)  The  material  used  in 
the  hearth  of  a  puddling  or  boilntg  Jknm 
ceiving  its  chai^.  A  certain  amount  of  ore, 
and  scrap  are  nanked  up  around  the  boiho^  Ihi 
amount  and  kind  varying  with  the  chaiaetM  if  Ihi 
iron  and  the  construction  of  the  ftunaesi  It  h  edU 
fettling  in  some  iwrts  of  Kngjand,  the  vori^Ufc 
being  provincial  English,  and  mbstaatisDy  thi  mm$ 
as  owrjix. 

Flaok'et.    A  barrel-shaped  hottle. 

Flag.    1.  A  banner  indicating 
pation,  or  intelligence. 

Flags  of  natiimality  are  ttandardtj 
nanfs  (pendants),  jaeki. 

Flags  of  occupation  indicate 
chant,  despaicK,  pHoi,  yadU-^ 

Flags  of  intelligence  are  of 
three  shapes:  square  {a\  pointed   {V^ 
They  are  used  in  various  cooibi 
messages  according  to  a  priated 


FLAG.  »i 

The  ttandnrd  {mililary  or  navat)  is  a  tuar  flag. 

The  eloign  {d,  American  ;  c,  Enf^lish)  is  uational. 
Ithuthe  ununtinthR  upwr  comer  nent  the  stafT,  th« 
other  portinii  of  the  flag  teiog  Jenoniinated  the  Jfy. 

In  the  EnglUh  service  the  eiieign  with  a  white 
Ay,  a  red  croiis,  and  the  jack  in  th«  comer,  belongs 
Other   govermneut  vessels   CB.rrj 


The  prajiaiti  (/)  is  a  long  strip  of  bunting,  and  is 
naed  to  indicate  the  commodore's  vessel,  and  for- 
nieiij,  in  connection  with  an  ensign,  to  indicate  a 
govern  nient  vessel  of  the  nationality  to  which  the 
et^un  belongs. 

The  joei:  is  a  flag  having  the  union  of  the  ensign 
without  the  fly,     g,  American  ;  h,  English, 

All  annil  is  b.  Uttle  narrow  flag  or  pennon  on  the 
and  of  a  lance. 

A  banner  is  a  small  flag  edged  with  fringe. 

A  bandrol  ia  a  small  streamer  from  a  masthead. 

A  /anion  is  a  small  flag  for  a  surveying. station  ; 
from  the  Italian  gon/aloM,  a  stanrlard. 

A  guidon  is  a  small  swallow-tailed   Sag  used  in 


Fig.awi. 
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the  field  has  13  horizontal  atripeaof  red  and  whha 

alternately,  beginning  with  red. 

The  unuin  baa  a  blue  Getd  in  the  upper  comer, 
next  the  head,  four  tenths  of  the  length  of  the  field 
and  seven  stripes  in  depth,  with  white  stars  ranged 
ill  equidistant  horizontal  and  vertical  linra,  equafin 
number  to  the  number  of  States  in  the  Union.  See 
"Army  Regulations,"  ed.  1863,  p.  461, 

2.  A  slab  of  stratified  stone  for  sidewallts,  etc. 

3.  The  uneven  end  of  an  uncut  tuft  of  hair  in  a 

Flag'e-o-Iet.  lAttait:.)  A  wooden  musical  wind- 
instrument  having  a  mouthpiece  and  six  princijial 
holes  which  are  stopped  by  the  tlngera,  as  in  a  flute. 

The  double  flageolet  is  said  to  have  been  invented 
by  Bainbridge,  and  upon  it  duets  niay  be  jilayed. 
It  is  mentioned  by  Pepys. 

"To  Drumbleby'a,  the  pipe-maker,  there  to  ad- 
vise about  the  making  of  a  flamolet  to  go  low  and 
soft ;  and  he  shew  me  a  way  which  do  do,  and  also 
a  fashion  of  having  two  pipes  of  the  same  note 
fastened  together,  so  as  1  can  play  on  one,  and  then 
echo  it  on  the  other,  which  is  mighty  pretty."- — 
Prpvs's  iWarji,  1668. 

"  I  took  my  flageolette,  and  played  upon  the  leads 
in  the  garden,  where  Sir  W.  Pen  come  out  in  his 
shirt  into  his  leads,  and  there  we  staid  talking  and 
singing  and  drinking  greater  draughtn  of  claret,  and 
eating  botaigo  ancf  bread  and  butter,  till  12  at 
night,  it  tx-ing  moonshine,  and  so  to  bed,  being  very 
near  fnddled.  —  Pepyb's  IHary.  1881.  (Botergo  is 
a  sausage  made  of  eggs  and  the  blood  of  the  sea- 
mullet.) 

Flas'gliig^'ron.  (Coopering.)  A  pryins-rod  with 
a  double -hooked  head,  used  in  flagging  cask*. 

Flag'on.  A  pitcher  with  a  narrow  mouth  to  bbld 
a  beverage,  ale  or  nine. 

Notably  it  in  of  metal,  and  used  to  contain  the 
wine  of  the  communion -service,  which  is  poured 
from  thence  into  the  chalice  and  drunk  therefroni. 

Flag-stone.  A  sandstone  which  cleaves  into 
flat  slabs  euitjible  for  paving. 

TlaiL  1.  {NujAatiihy.)  A  wooden  instrument 
for  threshing  small  gisui  by  hand. 

"The  fitches  are  beaten  with  a  staff,  and  the 
cummin  with  a  rod."—  Isaiah. 

It  was  used  among  the  Hebrews  for  grain  which 
would  not  bear  the  tramping  or  the  grinding  action 
ofthe  sled  or  cart. 

The  flail  ronsists  of  the  hand-iltiff  aod  the  sou^ 
or  gwiple,  which  are  joined  by  a  piece  of  whang  or 
eelskin  to  a  swivel  cnllpii  the  hooditig. 

The  images  of  the  Egyptian  Ositis  are  represented 


ifthed  to  each  b 


eavalry  regiments.     One  is  | 
pany.     See  Guidon. 

A  sfmnur  is  a  relatively  narrow  flag  or  pennon. 

Flags  with  special  designs  are  used  on  particular 
occaaiona,  as  the  flag  known  as  "  biue-peter  "  indi- 
eatea  that  the  vessid  is  about  to  sail.  It  is  n  blue 
flag  with  a  white  stiuare  in  the  miridle.  There  are 
many  other  signal  flags,  and  some  to  represent  num- 
bers, by  which  mesaagps  may  be  signaled  according 
*"  a  printed  code.     See  Haswell's  "  Engineers,  etc.. 


Fig  auH 


ensign  is  the  hoisl  or  depth,  and 


Pocket  Book," 

The  highi  of 
il  -j-S  of  its  length. 

The  length  from  the  sUff  U 

In  the  United  States  service,  — 

The  garrison  fl^  has  20  feet  head,  36  feet  fly.  with  two  instruments,  usually  called  the  erook  and 

The  Btorm-flag  has  10  feet  head,  20  feet  fly.  ftagtllum.    We  are  much  disposed,  however,  to  con- 

The  regimental  flu;  has  8  feet  head,  «  ft.  6  in.  fly.  aider  them  a  mcltle  and  JIail,  and  the  association  on 

Camp-colon  are  of  bunting,  18  inches  square.  the  same  figure  of  the  plow  and  harrow  tenden  the 
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sui>))08ition  pn)l)al>le.  The  crook  was  not  held  in 
as  much  honor  as  the  sickle,  nor  the  tender  of  ani- 
mals as  the  cultivator  of  the  land.  A  weapon  like 
a  flail  was  used  in  war,  but  Osiris  was  enuneutly 
peaceful  and  useful,  and  his  emblems  had  the  same 
character. 

The  flail  is  the  ordinary  means  of  thnushing  in 
Jai>an.  it  diflers  in  no  e»*ential  res|H'ct  from  that 
of  other  countries.  The  illustration,  fmm  a  native 
{tainting,  shows  that  both  sexes  engage  in  the  work. 

2.  An  ancient  weaiion  uh«uI  in  war.  '  It  was  a  club 
swinging  from  the  end  of  a  long  handle,  like  the 
moniituj-sttirs  of  the  I>ondon  train-lmnds,  three  cen- 
turies since. 

A  war-club  studded  with  iron  spikes  and  mounted 
like  a  flail  was  found  at  Sakkarah,  and  is  in  the  Ab- 
bott Museum  of  Egyj)tian  Antiuuities  in  New  York. 

Flake.  1.  A  platform  of  slats  wands,  or  hur- 
dles, on  which  fish  or  fruit  is  placed  to  <lry.  A  ,fisfi- 
flake, 

2.  A  stage  Kus{)enth?d  over  the  side  of  a  ship  for 
the  convenience  of  the  jwinters  or  calkers. 

Hame-brid£;e.  A  wall  rising  from  the.  fl(M>r  ol 
a  furnace  to  cause  the  flame  to  impinge  u|K)n  the 
bottom  of  the  Ijoiler. 

Flame-en'gixie.  An  enrly  name  for  the  gas-en- 
gine, in  which  the  piston  is  moved  by  the  exi»an- 
sion  due  to  the  sudileu  combustion  of  a  boily  of  gas 
in  the  cylinder.     See  (f.vs-KXtnsK. 

Flan^.    A  two-iN)inted  miner's  pick. 

Flange.  {Mamiminj.)  A  projecting  rib  or  rim 
for  stniugth,  as  a  guide,  or  for  atUudnnent  to  another 
object. 

1.  A  strengthening  rib,  as  in  the  flange  of  a  flsh- 
bellitxl  rail,  or  ginler. 

2.  A  guide- flange,  as  in  the  rib  of  a  uir-whetd 
projecting  In^yond  the  tread. 

3.  A  fastening  flange,  as  on  the  end  of  pil^e, 
steam -cvlinder,  etc. 

Flange-joint.     A  joint  —  such  as  that  of  pi]M>s 

—  when»    the    con- 
Klg.  2007.  necting  pieces  have 

K-rfonited  flanges 
>y  whirh  the  jmrts 
an'  lM)lted  together. 
Flange-radL  A 
rail  having  a  bent- 
up  flange  to  keep 
the  whwl  on  the 
tra<.'k. 

Flang'ing  -  ma- 
ohine'.  {Sht.ct- 
nirfa/.)  A  miwhine 
usually  having  two 
rollers  so  ("onstruct- 
ed  and  anningttil  as 
to  liend  over  the 
«lge  of  a  piece  of  tin-plate  which  is  |hlssch1  lH»tween 
them.  Tiie  m(Mles  of  bending  are  known  as  bciml- 
ing^  burriiujf  neaming,  fiinujiiuj^  et<\ 

In  the  example,  the  outer  cin*umferential  corner 
of  the  lower  disk  Is  tunie<l  out  ivctangularly,  and 
the  other  disk  has  a  jwriphcral  flange,  which  enters 
the  groove  and  forms  an  out-tunied  flange  around 
the  etlge  of  the  cylinder.  S<'e  Doublk-skamino 
Machine. 

Flank.  1.  {Gearing.)  The  acting  surface  of  a 
cog,  wUkiii  the  pitch-line.     The  outer  jKirtion  is  the 

ftlCf. 

2.  {Architecture.)  The  liaunchoi  an  an'h  ;  the 
shoulder  lH»tween  the  cnurn  and  the  springing. 

3.  The  thin  [Kti-tion  of  a  skin  of  leather ;  that 
which  pn^viously  covered  the  flank  of  the  animal. 

4.  {Fortificatidm.)     That    portion   of    a    liastiou 


r%.aio8. 


Flan^d  Section*. 


Fbmfinf'Mmdkimt. 

which  n^aches  fn>m  the  /aee  to  th«  rvrfain.  T^f 
flank  of  one  baMitm  commands  the  ditek  \itri€tt^  tU 
curtain  and  the  fatx  of  the  opposite  iitMiion.  St 
Hastkjx. 

r>.  The  i-etum  side  of  any  iKMly,  as  of  a  hem*,  t 
wall,  an  ashlar  in  itosition,  etc. 

Flan'nel.  (Fabric.)  A  soft,  o]ien  woolen  tnS, 
of  which  then'  are  many  kinds,  twilled  or  pUinud 
undn'.ss(*d,  milled,  gauze,  colored,  ami  chrrk^d. 
Also  made  for  s])ocific  ]iuqKMe»i,  as  lioutr,  honr, 
printer's  blankets. 

Flan'ning.  {Building.)  The  iuternml  flan  of  i 
wintlow  jamb.     Tlie  einbrajwre. 

Or  of  a  fireplace.     Coving. 

Flap.     A  liinged  leaf  of  a  table  or  sbntter. 

An  insiile  shutter  has  several  pieces,  the  prinnml 
one  of  which  is  the  frvnt  shutter;  the  one  wluck 
folds  into  and  is  concealed  in  the  barimg  u  ih^ 
hark'flap. 

FlapK-tile.  A  tile  with  a  bent-up  |iorttoc  to  tan 
a  corner  or  catch  a  drip. 

Flap-valve.  A  valve  which  opens  and  rinii 
u]Mm  one  hinged  side.     A  elack-mlK. 

The  common  pump- valve  conusts  of  a  dnk  d 
leather  o|iening  upward  when  the  imnii^rod  d^ 
Kcends,  and  has  a  l(*aden  or  brass  «'eight  atta^ri 
to  it. 

Flar'ing.  Overhanging,  as  of  the  bows  of  a  ihifi 
the  top  side  forwanl. 

Increasing  in  diameter  upward,  as  of  an  uimwdlj 
ex])anding  pan.  Funnel -ttkapul^  camitmi^  trmwifd- 
mnuthctf. 

Flaah'er.  {Steam.)  A  form  of  steam-boOcr  ii 
whiirh  small  btnlies  of  water  are  iigected  intoa  hcalrd 
l)oiIer  and  flashe<l  into  steam,  sufficient  being  iiycctid 
at  each  time  for  one  stroke.     8e«  iKKTAXTAXlori' 

C.KNKKATOn. 

Flashing.  1.  {Hydraulic  Enguuerimf,)  Ooi- 
centrating  a  fall  of  water  at  one  point*  ao  at  to  in- 
crease the  depth  to  allow  the  passage  oif  a  hoal  tnm 
one  level  to  another,  as  at  a.  The  river  hariM  a 
da VI  across  it  and  a  sluice  at  one  point*  the  Amet- 
gate  is  ojiened,  and  during  the  tempoimiy  incnaw  rf 


depth  in  the  sluice-way  the  boat  is  drawn  thro^^ 
It  is  a  very  ancient  device  (see  SLmci),  aai  ii 

still  used  in  many  countries  with  boats  of 

sizf^ 
A  memorable  case  of  flashing  is  that 

tenant -Colonel  Bailey  rescaed  the  fleet  of  ganl 

on  Red  River  after  the  defeat  of  the  Unioa  anj 

under  (General  Banks.     The  gnnboata 

over  the  falls  at  Alexandria  bv  meant  of  a 

made  of  log  cribs  filled  in  with  stone. 

2.  {P/uinbing,)    a,  A  lap-joint  (h)  wed  fa 

metal  roofing,  where  the  edigw  of  tlM 

a  pn>j(H.'ting  ridge. 


rLAHHIXO  ri'KNA)  K. 
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iHlk^lpa.  A  MMilr  uf  liKhlinK  BM  hr  mraM 
■f  •  aanlrMniUrT  [a|ir  pirr>r-l  lailli  tiuiomMW 
gHBUa  tbrauLoBi  iu  Vnglh.  Th-  A'alpipi 
■Mfeaa  IMB  Iha  bmar  to  a  poailniu  wilbin  iHrb 
■f  •fMHM,  aad  laMondnl  mb  a  ai.iji-dirk.  TV 
m^    hiw   tMwi  M*  lanM   ham  aacb  oriftra-. 


FLASK-CLAMP. 


FLATTINO-KILL. 


IVo- itan  Flaik. 


Xlaak-clamp.    A  bimlinf;  device   for  securely 

holdiiif;  loRvtliiT  the  [larU  uf  ii  flask.     In  the  exam- 
ple it  U  a  hooked  bur  and  a  lever  cam. 


Flaak'et.  A  long  shallow  baitket  wilh  two  ban- 
dl.--s. 

Flat  1.  A  Western  rivpr-boat  or  barge  for  car- 
rjiiif;  Jiroduce,  coal,  or  men^handise. 

3.  A  pieut  of  bone  for  a  hutton -blank. 

3.  A  Hurfaee  or  Hue  over  gilding. 

4.  A  story  in  a  dwelling, 
n.  A  iitairorm  ntilwajr  cur. 

8.  {Cnrdia^.)  A  8tn[i  of  woo.1  clothwl  with  bent 
teeth,  and  placed  above  the  large  c^ylinder  of  n  card- 
ini- machine. 

The  clothing  a  known  as  the  finl  lop-cardu,  in 
rontrailistinc^ion  to  the  canla  wliieh  clothe  thedrntit, 
liektr-in,  tanl-ruVen,  Uiixr,  and  doffcr,  whose  siir- 

7.  lSkipbailding.\  n.  A  Hat  |>art  in  a  curve  ;  as 
a  timlier  which  hiin  no  curve,  as  the  floor- timbers  of 
tlie  iIc'IiI-ShI  uiiidshiiH. 
nil-er  ol 
and  running  a  strait;ht  miili 

n^fblUld.     A  lildin,  iii(Uan.'  itn|iost. 

Xlat-boati  A  bnrge  for  tian»iMrtirig  iiroduce  on 
tli<-  Wi--.t.-ni  livers.     A./T-f  ;  an  ark. 

Fla^-oap.   A  size  of  wriliiig-jnper  usually  14x17 

Flat  Chia'ftl.     A  sculptor's  chisel  for  smoothing 

Flat  File.  A  file  wider  than  its  thic-knewi  and 
oT  redjinpilar  KWCion.  When  U-llieil, 
OS  a  hi/wr  tile  ;  when  the  size  is  maintaineil  from  end 
to  end,  it  is  known  as  a  pamllrl  flle. 

Flat  Ham'nur.  The  himunvr  tirst  nsnl  by  the 
giild-K-iiti-r  in  swaging  out  a  pile  of  qiinrticm,  or 
iiietTs  of  g.>ld  ribbon.  1  x  IJ  iticbcs  niunre.     These 

T  ptai-i-d  -H  in  I  pile  and  beati-n  till  they  an'  two 


Flat4'ron  Beatfor.  A  store  tfedtSj  ^tfiii 
for  heating  smoothing-imna.      A  taumdrf-itoci. 

Flat>-lead.    Sheet-lead. 

Elat-nalL  A  small,  sharp-pointed  wroo^t  ntil, 
witli  a  flat,  thin  head,  larger  thaa  a  toA, 

Hat-pa'par.    That  which  hai  not  bem  Ibldrd. 

Eiat>^eaa.  A  preaa  uied  Id  the  india-niUa 
biisine.ss  for  flattening  together  a  nnmbrr  of  rilri  of 
Culdeil  cloth  while  tbey  are  vulcuiised  and  UtdiM 
togrther  by  a  atearo  heat  of  aay  280'  F. 

Flat>-raiL  A  nitrtad  tail  ooiuuting  at  ■  liafk 
flat  bar,  spiked  to  a  longitudinal  aleepCT.  Tna- 
ways  of  wood  were  laid  down  liy  Beaumont  at  Xr>- 
castle,  in  16(12.  Thej  were  [irotmrtcd  by  flat  KnT* 
of  iron  in  1738,  at  WbitetaTeD.  Flat  cart-BM 
plates  were  laid  at  Coalbraokdale  in  1707.  Tha  » 
gulfir  cast-iron  rail  was  used  in  17TS.  Edge  rob 
of  cast-iron  in  17S9.     SoUed  raib  in  1890.    S« 


t  rojicB,  for  tuining-shafta,  are  made  bf 
sewing  together  a  number  of  ropea,  makii^  a  aiii, 
flat  band. 

Flat-rope  Poller'.  A  ppHey  hariug  a  ttoc  a- 
lindricsl  Knrfaoe  anil  two  rising  flangn,  ta  knp  lb 
Imnil  from  ninninK  off.     See  Pulley. 

Xlat'ten-iag-nir'nace.  A  furnace  into  wbkfc 
cylinder  glass  split  longitudinally  it  placed  to  lUttiB 
out   by  heat.     A  grrtnding-ovtH.     8tt   Fiattis*- 

Flaf  tet.     1.  A  hammer  with  a  rerr  broad  Ua. 

used  liy  hiiiiths  in  flat-facing  work. 

'i.  (IVirt-drawiiig.)  A  dlaw-pUte  with  a  fla 
orilice,  to  draw  flat  stripe,  such  aa  watch-qiria^k 
skirt-wirv,  etc. 

Flaftlnc.  1.  iPainling.)  a.  A  atyle  of  iaadt 
house-pain  ting  in  which  Uie  colors,  prri«r*d  wilk 
oil  of  turiientine  only,  are  dead,  witbiMit  latttf. 

b.  A  covering  of  siie  over  gilding. 

2.  A  rolling  of  metal  Into  plates. 

S,  {Glaiit-mali-ing.)  The  operation  of  opening  on 
a  split  cylinder  of  glass  an  as  to  make  it  JbL  Tka 
ill  iierformed  in  a  Flattino-fubxacb  (which  ail. 
and  is  assisted  by  a  tool  having  an  iron  handls  ai 
a  n-ooden  cross-piece  at  the  end. 

The  plate  on  which  it  is  flatted  ia  of  drrittiiid 
glass,  tire-tiroof  clav,  sandstone,  or  otber  matcfid 
which  will  resist  neat  and  maintain  tbr  essalid 
lierfectly  smooth  surface. 

It  is  known  as  the  iprtadiitg-flalt,  JUtimffUi, 
Jlalfiiui-tloiu,  or  JtaUing-heariK 

Flattlng-fnt'iiaos.    One  in  wbicli  a  sftt  <^ 


inder   glaxs, 
toher     1,     1S30, 
which    was     In- 
tended to  pmvent 


glass  while  cooUiut  bjr  ahiftiBii  &•  Maa  m 
it  WHS  Hattuied  fhim  the  flsttWiJag  ti  flw 


FLAT-TOOL. 
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FLAX. 


In  the  Mint ;  the  rolling-mill  for  producing  the 
ribbon  from  which  the  planchets  are  punched. 

The  first  flatting-mili  in  England  was  erected  at 
Sheen,  near  Richmond,  by  a  Dutchman,  1663. 

2.  A  mill  having  a  pair  of  hard,  polished  steel 
rolls,  through  whicn  grains  of  metal  are  passed  to 
be  flatted,  lor  ornamental  purposes.  The  produce 
is  known  as  meUUlie  dust, 

Flat-tooL  A  turning-chisel  which  cuts  on  both 
•Ides  and  on  the  end,  which  is  square.  It  is  used 
M  a  bottoming-tool  for  boxes. 

TUsw.    1.  {fFeaving.)     A  bare,  tangle,  or  skip. 

2.  {Metal.)  In  casting  or  forging;  a  fault,  as  where 
the  parts  of  the  metal  are  not  fairly  joined. 

flsw-piece.  ( Wood)  A  slab,  from  the  outside 
of  the  log. 

Haz.  The  first  mention  of  flax  in  history  is  per- 
IhI^  that  in  the  account  of  the  hail-storm  in  Lower 
Imt,  Exodus  ix.  31:  "The  flax  was  boiled." 
ne  Hebrew  word  is  rendered  linon  in  the  Septua- 
giat ;  linum  in  the  Vulgate  :  with  us  it  is  line  and 
Umen,  (See  Linen.)  FIax  was  used  to  the  exclu- 
son  of  wool  for  priestly  garments  and  cerements. 
Isaiah  refers  to  the  fine  linen  of  Egypt ;  Herodotus 
isfiBTB  to  linen  shirts  as  the  ordinary  dress  of  the 
perole  of  the  Nile  land. 

llie  manipulations  of  flax  to  render  it  fit  for  use 
shown  at  fieui  Hassan  in  Egypt,  about  1500 
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Fiax  Rotting,  Braking,  etc.  (Beni  Hassan). 

11.0.  In  the  illustration  the  men  on  the  left  are 
carrying  water  in  jars  to  pour  on  the  flax,  which  is 
placed  m  an  elevated  cistern,  partitioned  ofl^  into 
cells.^  Another  man  removes  the  rotted  flax  and 
lays  it  out  to  dry,  as  represented  by  the  six  bunches. 
Another  bunch  is  shown  in  a  loose  condition, 
probably  a  handful  in  condition  for  the  next  opera- 
tion, which  is  performed  by  the  three  kneeling  men, 
who  beat  upon  a  stone  with  a  mallet  a.  The  flax 
is  thns  made  into  a  rough  hank,  and  is  then  cleaned 


and  opened  out  more  fully  by  striking  it  upon 
a  stone.  The  hank  is  held  in  two  places,  swung 
in  the  air,  and  beaten  upon  the  flat  stone.  In  tbe 
next  scene  the  hank  is  twisted  and  worked  to  give 
it  a  farther  finish. 

The  description  given  of  the  process  by  Pliny, 
who  wrote  about  1500  years  afterwards,  will  nearly 
apply  to  the  serial  picture  just  described.     He  says : 


"T 


he  stalks  themselves  are  immersed  in  water, 
warmed  by  the  heat  of  the  sun,  and  are  kept  down 
by  weights  placed  upon  them  ;  for  nothing  is  lighter 
than  flax.  The  membrane  or  rind  becoming  loose 
is  a  sign  of  their  being  sufficiently  macerated.  They 
are  then  taken  out  and  repeatedly  turned  over  in  the 
sun  until  perfectly  dried  ;  and  after^'ards  beaten  by 
mallets  on  stone  slabs.  That  which  is  nearest  to  the 
rind  is  called  stupa  (tow),  inferior  to  the  inner  fibers 
and  fit  only  for  the  wicks  of  lamps.  It  is  combed 
out  with  iron  hooks  until  all  the  rind  is  removed. 
When  made  into  yarn  it  is  polished  by  striking  it 
frequently  on  a  hard  stone,  moistened  with  water ; 
and  when  woven  into  cloth  it  is  again  beaten  with 
clubs,  being  always  improved  in  proportion  as  it  is 
beaten." 

Answering  to  the  '*iron  hooks**  described  by 
Pliny,  and  to  our  hackle,  were  the  combs  like  that 
shown  in  the  cut  h ;  two  of  which  were  found  at 
Thebes,  with  some  flax-tow  attached,  and  are  now 
in  the  Berlin  Museum.  One  of  them  has  29  and 
the  other  one  46  teeth,  c  is  a  netting-needle  from 
the  same  place. 

Flax  was  exported  from  Egypt  to  Gaul  as  late  as 
the  Christian  era,  and  was  ordered  to  be  grown  in 
England  by  statute  of  Henry  VIII.,  1533.  A  brak- 
ing and  scutching  machine  was  run  by  water-power 
in  Scotland  in  1750. 

To  prepare  flax  for  manufacture,  after  the  removal 
of  the  seeds,  the  hare  (useful,  fibrous  portion)  is 
separated  from  -the  boon  (the  reliise  portions  of  the 
stalk).  For  this  purpose  the  uniting  gluten  must 
be  dissolved  and  removed.  This  is  enected  by  rot- 
ting, either  in  ponds  or  by  exposure  to  dew.  In 
either  case  a  fermentation  ensues  which  renders  the 
gluten  soluble  in  water.  Caustic  alkali  has  the  same 
eflect  on  gluten,  and  forms  the  basis  of  many  modem 
processes  whereby  woody  fiber  is  rendered  suitable 
for  spinning  or  for  paner  pulp.  The  next  process  is 
to  break  and  scutch  the  flax  to  detach  and  remove 
the  rind  and  cellulose  matter,  and  prepare  the  fiber 
for  hackling  and  subsequent  operations. 

In  one  large  establishment  in  Leeds,  England,  the 
series  of  macnines  is  as  follows  :  — 

The  seed  is  removed  by  rollers  which  act  upon 
the  bolls.  Then  come  the  flax-braking  machines  ; 
these  have  fluted  or  grooved  rollers,  between  which 
the  flax  stem  is  made  to  pass,  so  that  the  woody 
portion  becomes  thoroughly  broken  without  cutting 
the  fiber.  Next  come  the  flax-scutching  machines, 
in  which  revolving  blades  or  arms  beat  out  the 
woody  fragments,  and  the  fibers  are  to  a  certain  de- 
gree separated .  A fter  this  the  flax-?iackling  machines 
give  the  flax  a  thorough  combing,  by  means  of  long 
rows  of  teeth  or  spikes  ;  the  fibers  are  combed  out 
straight  and  tolerably  clean  ;  and  the  tow  or  short 
fibers  are  removed,  to  be  used  for  other  purposes. 
The  hackled  flax  is  then  in  a  state  to  be  acted  on  by 
the  various  machines  which  bring  it  into  the  state 
of  yam  for  weaving ;  these  machines  are  of  three 
kinds,  according  as  tow,  long  flax,  or  cut  flax  is  to 
be  acted  upon.  The  tow-carding  and  the  tovj-roving 
machines  serve  for  the  first  kind  ;  the  flajx-sprsad- 
ing,  flax-carding,  and  flax-roving  machines  for  the 
second  ;  and  the  flax-cutting  machine,  followed  by 
those  for  carding  and  roving,  for  the  third.     The 


FLAX-RKAKE. 

•piliniiift-niaL'liiue  follovra  all  thew  ;  niid  it 
differ*  rroni  cottoQ-fijiiDtiiilK  iiuvhiiim  ubieHy 
in  luTinK  n  pruviiuuu  for  wi'ttiiig  Ihn  tUx 
eitbrr  with  cold  or  hot  wat«r ;  there  in  Rtill 
>  littli^  gam  or  iiia<!ilAg«  unKiiifc  tlu^  Klieni, 
and  tliiii  l>ecome8  mom  iiiuuagvablu  in  thv 
niachiliv  wbHD  niDititeiieil. 

A  jjwrilish  iiuthod  uf  trviiting  llax  ia  hy 
Imttinx  in  sca-H'Bti^r  irith  the  addition  of 
liir.^b-iulMM  uid  i[uic:kliine.  It  is  tlieii  rinmtl 
ill  veu-wahT;  wmjhxI,  nibU-<I,  bl»i:hisl  in 
the  air,  Iving  Inrnnil  and  wati-n-d  i-vvry  iluy. 
The  w;uhiiiK.  m>a[iiiiK.  Hnil  litiiii'binf;  are 
repenti-«l.  Tlie  Hux  iH  be&tnii,  ilriiid,  uud 
then  canlpil  and  «|>un  lika  cotton. 

Forliittof  agiplianuKHin  ttiu  ti  -    -  ■ 

re  of    " 


FLAX-BEAU. 


r  Hax.   > 


manufacture 

W.Hl    . 

n*x-hxaka.     I.  A  niin^hine  for  ninuv- 
ing  tbH  ft-inhly  and  «elluiiir  iMjrtion  of  Hiix 
from  the  librons.     Tliv  heiiii>-brake  U  nub- 
Rtantially   similar  in   its  votistruutioii   iknd    ^ 
iilcntii^al  in  its  purpibii'. 

Thv  llrst  mod'-  lut.iiUrd  may  \k  nasinii<-<1 
to  hare  iHfii  Imttin):  tiii>  rotteil  Uhx  with  a 
atink  on  a  flat  Htiiun,  iillenindiift  with  ru)i- 
Mnfi  hy  till-  lutndx.  A  svroril  of  wood  wliii-h 
draLH'iiils  u{>oii  thp  italkii  iaiil  ovir  a  luir 
of  alHta  wt  n1gi>miyii,  a  fartbirr  imimirc' 
nutnt,  whinh  is  hIiowr  at  «,  in  wjiii:)i  the 
awori)  is  ilrawn  down  by  a  trcadlH  and  lifted 
by  a  HpKiiK-jtole.  To  IhJH  iwcceiitla  a  pivoted 
Jaw  with  a  Mm*  of  parallel  loiiKttudiiial 
iwrnitionR  ileMViidiiiK  upon  a  itiinilarly  proriili'd  jaw 
on  the  bcni'li. 

6  Is  a  machine  hRvii)){  a  system  of  three  tollers, 
thu  upfwr  one  of  whii'^b  is  Atlai^Ued  to  a  iev^r  whii'h 
ilmws  It  iliiwii  u|)on  the  othi-r  tn-o  by  moans  of  a 
treadlr,  idani|iiiix  the  Hilx,  vrliiuli  is  then  drawn 
tiiron|{h  liy  bund,  breaking  the  Aiiri  from  the  hare. 
Thi-i  11  repeated  oh  often  us  may  be  neviiuHsary.  rais- 
int;  the  heail  euidi  time  for  tbe  insertion  of  the  llax. 
This  ]iart  of  the  process  being  eompleleil,  the  Hax 
ii  redueed  to  a  line  straight  liber  by  nii-atia  of  the 
hankie  above  the  lever. 

Tim  maehinii  shown  in  side  and  end  elevations  e  d 
haicast'iron  tluteil  rollers,  live  in  number,  amtnged  in 


two  vertical  s«riM,  the  front  one  of  two  rollett  •a' 
the  back  one  of  thtee. 

The  llax  slniK  fed  into  the  nucUiie  at  a  pM 
between  the  top  and  middle  rolleni  of  the  back  atrM 
and  is  directed  downward  by  the  h»ck  pbtca,  tarn 
to  pass  between  the  middle  and  bottoiD  nllni  d 
the  same  series  and  then  throngh  the  two  nlkn  d 
the  front  series.  The  rollers  are  all  driren  awl  tfas 
ends  have  plain  nits  truly  turned  M  that  thehts 
of  one  roller  work  into  the  spacra  of  the  next  si 
joining  roller,  and  leave  a  spou  for  tliB  flax  ittW 
lo  pass  through.  The  rollen  at«  wdf^ted,  and  ik 
pressure  can  be  regulated  m  lequimL 

Fig.  2017  shows  a  machine  for  rofueentiTe  Mvv 


The  devieeit  are  for  drawing,  straighten- 
ing, and  extending  a  layer  of  tangled  llax  so  h.s  to 
reiluce  it  to  a  Ihin,  even  sheet  of  jarallel  stalks 
n-.wiy  f"r  the  lm>aker,  scutcher,  beater,  and  picker, 
to  wliii'h  it  \»  possi-d  direetly  and  continnously. 
drawing-crlinder  has  alternately  long 


Hat,  uamw,  deep  b 
slightly  hooked  at  the  eads.  TIm  taatk  d  the  fA- 
ing-cyfinder  are  mads  of  poiMed  rood  wfa%  ■! 
are  inclined  backward  at  tbrir  bMMi,  Oifr  p*fe 
curving  forward.  The  tautmn  ct  th*  rlwt^  tf 
inder  is  fonned  <it  panlU  «iimd  pM»-bH^  MR* 
which  paaa  the  tMtk  g(  tha  orUMt.    Ihinvfc 


FLAX-COTTON.  O* 

trded  betweell  Boch  cjlinJer  b;  chute  and 
lad  shell  roU«r. 

A  machine  for  Bhortening  flax  staple  to  adapt 
be  worked  bj  ■  giv^n  cliu^s  of  mncntncs. 
SX-OOt'ton.  A  process  was  inveriwJ  by  Chev- 
Clausseii  for  cottonizinK  flu:,  to  render  it  Buit- 
for  manuracture,  the  objects  being  to  expedite 
iTDcesses  of  separating  the  liber  from  the  cellu- 
ind  glutinous  matters,  and  then  reducing  the 

to  •  *t^'B  whicli  can  be  readily  treated  by 
linerj.  The  Bax-straw  is  Wiled  tor  four  hour^ 
lolution  of  caiiHtic  alkali  in  a  stone  veaacl,  by 
h  the  extraneous  matters  are  loosened  ;  it  is 
placed  for  two  hours  iu  a  bath  slightly  acidu- 
with  sulphuric  acid.  It  is  then 
.  and  scutched  to  remove  the  eellu- 
Th«  oottoniiing  i.*  performed  by 
ing  the  fiber  in  n  bath  of  dilute  bi- 
iBata  of  soda,  and  subsequently  in 
ddnkted  lii|uid.  The  action  of  the 
and  alkali  within  the  flai  Rbrr  gen- 
I  carbonic-acid  gas,  and  has  the 
,  of  bursting  apart  the  Kbers,  which 
as  a  cottony  appearance.  It  is  then 
had  and  span,  either  mixed  or  oth- 

the  first  volume  of  the  "Transao- 

of  the  Society  of  Arts  "  is  a  ™per 
ling  the  experience  of  Lady  ftfoira, 

i  1770,  in  attempting  lo  introduce 

otton.  8he  stales  that  tow  an  J  refuse 
if  all  kinds,  boiled  with  an  alkaline 
loD,  and  afterwards  soured,  is  converted  into  a 
rf  cotton  which  takes  dye  better  than  flax.  Her 
Mnta  are  really  nolewortby,  and  illustrate  the 
>ld  tale  of  the  difficulties  which  inventors  and 
reiera  have  to  struggle  against  in  the  precon- 
d  opinions  of  others. 

■x-^af  ting  Ms-oblne'.  Flax  is  sometimes 
>efot«  hackling  in  order  to  enable  its  separation 
ding  to  quality.  The  machine  for  this  purpose 
,  circular  saw  which  partly  cuts  and  partly  tears 
ay  through  the  bunch  of  flax  which  is  presented 

by  palm  of  parallel  rollers  on  each  aide  of  the 

■X-pnll'aT.    A  machine  for  polling  flax-plants 


FLEMISH-EYE. 
n  draw  the  flax  from  the  ground  and 


Flax-aeed  Mill.      One  for  grinding  Bai-seed 
for  the  more  ready  abstraction  of  the  oil,  geneially 


•ady  abstrac 
.eed   ilinl,  6 


other  grain  and  seeds.     See  Qrikdiko-h 

Flax-tbiuher.    One  for  beating  the  grain  from 
the  bolls  of  the  cured  flax-plant.     In  the  e ' 


w  field.  In  the  example,  the  flax  passes  between 
iea  of  dividing  fingeis,  and  is  seiied  by  the  end- 
rubber  belts  which  are  so  inclined  from  the 


cylinder,  which  removes  the  bolls  ;  the  latter  then 
fall  between  the  cmshing  rollers,  which  release  the 
seed  to  be  cleaned  by  the  vibrating  winnower  beneath. 

The  difficulty  in  thrashing  flax  consists  in  ile  ten- 
dency to  wiap  around  the  shafts  and  thraihlng 
cylinder. 

Fleam.     A  spring  lancet  for  bleeding  horwa. 

A  gum -lancet.  The  fleam  (phlebotom)  was  used 
by  the  Greeks. 

Flvam-tootb.  Of  a  saw.  One  in  the  form  of 
an  isosceles  triangle.     Apey-tooih. 

Fleche.  iFortificalion.)  An  adv^ced  Work  at 
the  foot  of  the  glacis,  consisting  of  a  parapet  with 
faces  forming  a  salient  angle,  o|ien  at  the  gorge.  It 
has  a  communication  with  the  covered  way  cut 
through  the  glacis. 

Fleece.  1.  The  fine  web  of  carded  fibers  which 
ari'  ri-m.ived  by  the  comb  or  doffing-knife  from  the 
doHiiig-cyliniier  of  a  carding-machine. 

2,   The  Bonl  of  a  sheen  in  an  unbroken  mat 

Fleece-fold'er.  A  kind  of  prens  used  in  con- 
densing the  folded  fleece  so  that  it  may  be  tied  by 
twine  into  a  compact  bundle  for  shipment.  The  plat- 
form is  composed  of  leaves  hinged  Ui  a  c ntnil  piece. 

s.      The  wool  is  laid  on  the  leaves, 

Ij  ^  which  are  then  raised  and  held 
"»  in  position  by  notched  bara  un- 
til the  pscksge  is  bound,  when 
lowen'd.  A  plate,  connecting  with  a  spring- 
balance  Acale,  is  ptaced  in  (he  central  piece  and  raised 
r  until  the packageof  wool  rvatsuponit.  See 

FlMt  (NaiUiml.)  a.  To  draw  apart  the  block* 
of  a  tackle. 

b.  To  allow  the  cable  or  hawser  to  slip  on  the 
whelps  of  the  capstan  or  windlass,  from'  the  larger 
to  a  part  of  smaller  diameter. 

Flem'tah-eye.  (A'lu/icnf.)  An  eye  made  at  the 
end  of  a  rope,  without  splicing.  The  ends  of  the 
strands  are  tapered,  ]ias'>ed  over  opnoejtely,  maried, 
and  newed  with  apnn-yam,  A  inade-egt,  in  contn- 
distittction  to  a  i^liad-tyt. 


FLRMI8H-H0K8E. 


882 


FLINT-MILL. 


Fig.2oao. 


Fig.  2')21. 


FUeu'Folder. 

Flem'ish-horae.  {Nautical.)  A  foot-rope  for 
the  mail  at  tli«  earing  in  reefing.  The  luirse  extends 
below  the  yanl;  the  Flemish  liorse  is  the  outer 
lK)rtion. 

FleBh-brush.    A  soft  brush  to  be  use4l  on  the 
skin  to  (ironiot^  eircuhition  and  excite  the  surface 
siM'nttions. 
Flesh-hook.    A  liook  to  liang  meat. 
A  hook  to  handle  ni^at  in  a  pot  or  caldron. 
Fleah'ing.     {Liuif/o'r-in'fnu^tw.furc.)    The  opera- 
tion of  n'lnovin^  fat,  f!("<h,  and  loose  membrane  from 
the  flesh  si«le  of  skiuM  and  hides.     The  optiration 
follows  that  of  uah'tlriiiq,  and  is  [M*rfonned  on  a 
b(?am  by  a  <!onvex  knife  with  a  sharp  edge. 

FleAh'ing-knife.  A  convex  knife,  with  a  sharp 
edge  used  in  n*nioving  the  llesh  and  fat  from  the 
inner  surfaee  ot  jtf'Jih-sitle  of  the  hide. 

Flewv.  A  sluice  for  letting  waters  off  irrigated 
meadows  (Scoteh). 

Flex'i-ble-bind'ing.  {Book-hinding.)  A  book 
sewn  on  bands  raised  al)ove  the  Ixiiek  of  the  folded 
sheets,  so  as  to  allow  them  to  o|M'n  more  freely. 
The  sewing-thread  pa^wes  ai"ound  thf  bands. 

Flez'i-ble-coup'ling.     Thirion's  flexible  coup- 

ling  is  used  for  convoying  power 

from  one  shaft  to  another  when 

they  are  not  in   line.     It  is  a 

spiral  steel  bind  attached  at  its 

opi>OMte  eiuls  to  the  two  shafts 

to  Iw  connectetl.     The  diameti^r 

of  the  spinil  is  largt>r  than  that 

of   the    shaft,  and  the  attacb- 

m -nt  is  shown  as  consisting  of 

a  cast-iron  e-ip.     For  a  joint  of 

transmission   amounting    to   a 

right   angb*,   fifU'en  coils  of  a 

spiral  wiil  In*  .suffi  ifut.     Another  form  is  a  cylindri- 

ral  ji'iii;  or  phI  of  india-rubber  connecting  the  shafts. 

S-H  ai:«o  L'nivkksal  .I«>iNr. 

Fli'er.    .'^•r^  Klykk. 

Plight.  1.  •'.'■f/Kii/rv.)  A  series  of  parallel  stejw 
pr*^*- r"  ii:i^  in  'in**  dir»*ctiim  without  turning. 

In  d'^U  tiK'l  -.lairs,  the  lower  is  the  leading  flight, 
the   if'p*-!"  th*:  r''turai'iq  flight. 

2.  Y\k-  A't\if  or  in-  li nation  of  the  arm  of  a  crane 
or  of  a  -jwit-h-.id. 

■j  A  -jiir^l  wing  or  vane  on  a  shaft,  acting  as  a 
r :  .'■  .!•  T  or  '  •j:iV-y«"tr. 

Flight'er.  A  li>:i/inir.il  v.\n''  nvolving  over  the 
w.  • .  »■  '.!  w  jt  in  a  ••'X)]  r.  to  proln-e  a  circular 
'  ,       '.*::;  *i.  -  1:  r:"r. 

Fiiat.     A  viri-ty  of  ^ili  ions  stonr  uv«i  to  strike 
1.  •'■  .    I..-'/ I-trj- Iv  !j^-«i  in  imkinc;  lb"  tin**  kimls  of 
J.  ••■■.       I*-  ■:— -       'l'>nM">tio  m\\  for  tir«'-ain>< — i 
ir  ■'•.*::  ij:  rir**  nr*-  Tjo-.v  »ii'iih  abrid;:fil  among  civ-  , 
I  ./'  :  M*.  ifis      Tr.T  fri  tion-mateh  and  fulminating-  • 
-.'.-  .    '  :.*'»".  ■«ij»-i^*  b-d  \\\*-  flint  iiii'l  steM. 

FUnt-gUwA.  T:.'\*  drs'-ription  **{  class  i^  made 
.:.V/   \^::,\.rT-i  niA   -/thrr  drink ing-vr>s(.-Ls,  tine  ta- 1 


ViiriotCs  FUzibU 
Coupling. 


ble  ware  and  bt^ 
Uh*    and    Tahoa 
articles  of  «kc30faUTi 
furaltora   aad    tu 
tinga.     It  Is  Bsik 
of  whits  MBd,  U; 
carbonatrof  {lotuh, 
14  ;    and  oudr  ctf 
lend,  3S ;  aUnia^ 
1  ;     with    nirtklhc 
additiona    to    dto- 
tralijK    color.    The 
articles  are  made  by 
the  sgrncy  of  tks 
blow-TOi*',  or  poatj, 
the  mold  and  press,  and  fremiently  by  a  comUa^ 
tion  of  blowing  and  pressing.  The  silica' for  its  nii 


facture  was  formerly  derived  froni  pulvrrivd  i%^ 
and  hence  its  name.  The  presence  of  lead  gives  it 
a  i)cculiar  property  of  refracting  light,  which  csb«s 
it  to  be  used  for  lenses,  and  it  forms  one  ol  tht 
]»arts  in  achromatic*  compound  lenses. 

It  fuses  at  a  lower  temijeratiire  than  ordinsn 
glass,  such  as  the  croim,  plaU,  or  tcimdotc  glass,  U 
has  also  less  color,  owing  to  the  use  of  the  slksli 
-{lotash,  instead  of  soda,  the  latter  inipartiBK  a 
gifcnish  tinge  to  glass. 

Flint-glass  is  softer  than  some  other  rarietics,  sad 
is  the  kind  which  is  aU, 

Artificial  gems  consist  of  flint -glass,  colored  ia 
imitation  of  the  natural  tints  of  the  gona.  M 
Stkass. 

Pure  white  ssnd  free  from  oxide  of  iron  is  it- 
quire^l  for  flint-glass,  as  iron  ini|iaru  a  grren  cokr. 

The  Bohemian  glass  is  a  siurate  of  potash  sad 
lime,  a  little  of  the  silicate  of  alumina  being  soksi^ 
tilted  for  the  oxide  of  lead.  The  silica  for  this  glsa 
is  obtain(*d  by  ]ioiinding  pure  white  qnarti. 

Flint-glass  work  is  classed  as  — 

1.  Hlown. 

2.  Molded  and  pressed. 

3.  Cut  and  engrsred. 

4.  Reticulated  and  spun  with  a  Taricty  of  eoioi^ 
incrusted,  flashed,  enameled  of  all  colors^  npsUwiiil, 
imitation  of  alaliaster,  idatinized,  silvrrrd,  etc. 

a.  Glass  mosaic,  Millefiori*  ATentoras^  aid  Ve- 
netian glass  weights,  etc. 

6.  I^*ads,  imitation  pearlsi  etc. 

7.  (?bt^s  accessories  to  Iam|is,  gas-lights,  faracfcrtik 
etc.,  such  as  globes,  chimneys,  drops,  bella.  rrflect- 
ors,  ftc. 

FUnt-knife.  A  knife  of  archcolc^gical  int^ittf, 
made  from  flint  chipped  to  rhape. 

Flint  was  very  eany  used  as  a  CQttiqg  iaplennit 
by  the  nations  so  fortunate  as  to  poaaeM  it.  A  sort 
of  saw,  which  passed  for  a  knife,  *—«■•*'*  of  flska 
of  flint  insertea  into  wooden  handles  and  senimi  hf 
bitumen  or  by  lashings  of  gut  or  nnewi^  Ohadiis 
was  used  in  the  muie  way.  The  Sooth -Sca-lslssd- 
ers  had  no  flint  or  ohradian,  aad  vsed  shell,  spliBtfiB 
of  bamboo,  and  flskes  of  tortnite  shell     See  Ksiin. 

Flint-lock.  The  o]d-fashion«d  lock  for  fn- 
arms,  in  which  the  cock  held  a  psece  of  fliat  sad 
came  glancing  down  upon  the  sfem  cap  of  the  pss 
which  contained  the  priming. 

Flint-ltK^ks  were  inrentcd  early  in 
centur>',  and  gradually  superseded  the 
Pvritt'^  or  marca.«ite  was  auo  used.     See  Grx-UKl. 

FUnt-miU.  1.  iFottfrvA  A  Biill  m  whieh 
bumeil  flints,  baling  bem  |ii  liiiastr  afeiBfn  li 
redn-v  th»*m  below  a  certain  siar,  m  mod  li 
itowder  for  mixing  with  clay  to  fniB  ali^s  iv  pt^ 
lain. 

The  flint-mill  is  a 
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feot  in  diuneCcr,  having  a  bottom  of  quartz  or 
fclapar  blocka.  aad  a  Tuuuer  or  runners  of  hard 
•ilicioiia  stones,  called  durl,  litue  in  any  tona  beinft 
faMdmiHible,  aa  it  formti  a  flux  for  the  other  ma- 
tBrisl  which  wonid  Titrify  in  the  xgpart  or  become 
blistered  by  the  eacape  of  carbonic  acid. 

The  mill  is  of  the  nature  of  an  arraslm,  *3  the 
tanning  ntones  al«  blocks  ilriven  by  dependina  bars 
from  the ■"■ 
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.FNmi-Mill. 


ject    radially  (rora    the 
rotating  vertical  axis. 

The  fractured  Hint  is 
fed  into  the  pan,  and 
ler  to  the  depth  of 
ht  inches  ia  added, 
e  flint  is  ground  by 
being  levigated  iKtween 
the  nmnPiB  aud  the  bed, 
and  by  grinding  the  par- 
ticleg  against  each  other. 
The  machine  resembles  the  arrastra  of  Spain  and 
Um  Spanish  countries  of  America,  excepting  that  in 
the  srrastm  the  blocks  arc  dra^^;ed  around  in  the 
bed,  being  connected  by  thongs  to  the  revolving 
arms ;  and  alio  that  the  argentilerous  elimes  are 
'bvated  with  mercury  in  the  arrastra,  instead  of 
being  merely  levigated  in  water.      See  Ahhahtka. 

The  flint-pan  is  the  invention  of  Brindley,  so 
oriebrated  for  his  energetic  prosecution  of  the  British 
ouials.  Before  its  introduction  the  (linia  were 
gnnod  dry,  and  the  dust  proved  very  fatal  to  the 
work-people. 

Hilta  of  similar  character,  on  a  smaller  scale,  are 
nsad  For  grinding  felspar,  broken  port:e1aiu,  and 
ether  ingredients  nsed  in  tlie  pottery  and  imrceUin 
manufacture. 

2.  (Mining-)  A  mode  formerly  adopted  for  light- 
ing mines  in  which  flints  sCuilded  on  the  surface  of 
>  wheel  were  made  to  strike  against  a  steel  ami  give 
»  quick  succession  of  sparks  Co  light  the  miner  at 
his  work.      Sparks  will  not  intlame  the  hre-damp. 

Fllnt-waU.  A  wall  coTnmon  in  some  parts  of 
Bngtand,  made  of  broken  Hints  set  in  mortar,  and 
wiUi  qnoins  of  masonry.  The  black  surfaces  of  the 
broken  flints  are  eiposed  on  the  face  of  the  wall 

FUnt-'nrara.  (AiU<:ry.)  A  superior  kind  ot 
MUtbeoware  int«  whose  composition  ground  flint 
Imely  eater*.  See  Porcelain. 
Fllak.  A  large-toothed  cornh. 
mtota.  (Carpentry.)  a.  One  of  several  associated 
planks  which  are  fastened  side  by  side  to  form  a 
compound  beam,  or  buill-bcam,, 

b,  A  bolt  of  planks,  united  by  the  aiih-ikot. 
Float.    {Hipiraulic  E'tgi'ifri'tj.)     1,   One  of  the 
boards  or  paddles  attached  to  the  radial  arms  of  a 
p^dk-wheel  or  water.wheel. 

2.  The  holbw,  metallic  ball  of  a  self-acting  faucet, 
which  .Soiii  upon  the  watar  in  the  cistern  or  boiler. 
See  Ball-oock. 

3.  The  quill  or  cork  from  which  the  bait  line  is 
suspended,  and  whnsc  motion  indicati's  the  bite  of 
•  fish. 

*.  A  plasterer's  trowel  (n),  used  in  spreading  or 
Jbtating  tho  plaster  on  to  a  wall  or  other  surfacr. 
The  long  Hoat  is  of  such   a  Icngtli  as  to  require 

The  Aoiui-float  is  that  in  ordinary  use. 

The  gutrit-Hoat  is  used  in  fiiiishiiig  nioldiniipi. 

An  angU-^oaX  is  shaped  to  fit  the  angle  formed  by 
the  walls  of  a  room. 

5.  A  lingie-ent  file,  or  one  in  which  the  teeth  are 
psrallel  and  unbroken  by  a  second  row  of  crossing 
teeth. 

The  usnal  horizontsl  obliquity  of  the  teeth  rela- 
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tively  to  the  centtal  line  of  files  Is  55",  iwt  single-cut 
hies  arc  much  leas  iuclined,  and  the  t«eth  of  jfooit 
are  sometimes  square  across  the  face  of  the  file. 

The  floats  of  comb-makers  and  ivory-carveis  are 
made  of  various  shapes  (A  b),  and  those  of  the  l^nuer 
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are  knovm  by  specific  names,  as  5riiiifa,/oun(i,  earlel, 
topper.  {See  Comb.)  The  teeth  have  a  forward  in- 
clination of  aljout  15°,  and  are  made  by  a  file,  not  a 
rhiwl.  Tliey  are  of  a  lower  temper  than  usual,  and 
are  sharpened  by  a  bumisheni 

6,  The  serrated  plate  (c  d)  used  by  shoemakers  for 
rasping  off  the  ends  of  the  pegs  inside  the  boot  or 

7.  (Tempering.)  A  contrivance  for  affordiug  a 
copious  stream  of  water  to  the  heated  steel  siirtace 
of  an  object  of  large  bulk,  such  as  an  anvil  or  die  in 
the  process  of  tempering.  The  rapid  production 
of  steam  prevents  the  constant  contact  of  cold  water 
when  the  object  is  merely  dipped,  as  a  body  of  steam 
intervenes.  The  dashing  stream  of  water  exposes 
constantly  a  new  body  of  water  to  the  hot  surface, 
and  makes  the  hardening  more  complete. 

In  the  English  Mint,  a  powerful  jet  of  water  is 
used  in  hardening  the  dies. 

9.  A  small  raft  of  timber,  say  18  feet  square  and 
1  foot  deep. 

10.  A  polishing-block  used  in  marble'Woricing. 
A  ■nmner. 

11.  An  inflated  bag  or  pillow  to  sustain  a  person 
in  the  water.  A  an-k-jadcel.  Ormsbee's  float  is  an 
annular  bag  placed  as  a  sleeve  upon  the  arm  or 
around  the  buttocks,  it  is  made  of  water-proaf 
material,  and  is  inflated  when  required.     See  LlFB- 

Float-board-  One  of  the  boards  of  an  under- 
shot water-«hr'el  or  of  a  paddle-wheel. 

Float-oaae.  {HfidraulU  Engineering.)  A  cais- 
son to  be  attached  Ui  a  submerged  ship  or  other 
body,  to  float  it  by  the  expulsion  of  water  and  sub- 
stitution of  air  in  the  case. 

Ploat'or.  {Ilydmulic  Engineering.)  A  register- 
ing float  on  a  graduated  stick  to  indicate  a  level  at- 
tained between  perioila  of  obnervation. 

Ploat'lng.  I.  (tFfaving.)  A  term  applied  to  a 
thread  which  spans  a  considerable  number  of  threads 
without  intersection.  This  is  an  incident  to  twill- 
ing.  (See  Twii.l.)  Ihitjie-ri,  for  instance,  are  Jive- 
leaf  Iwillt :  that  is,  every  warp  .^oati  nnder  four 
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thrriuls  of  woof,  uid  in  ruisrd  and  iiitorwovcD  with 
thi!  tilth.      Atw  imllnl  jfu^iN?. 

2.  Thit  M^ <l  'vt  or  tLriH'.-i^oat  iilutmng. 

noaftng-an'obor.  (A'uii/tuic.)  A  frnne  of 
■mm  ikiiil  Mails  ilnigKilW  overbuani,  to  IreHen  the 
drift  of  a  »lii|.  t.i  1.1-wanl  iii  a  galf,  A  DliAO-AK- 
ci«>K(whi<'lis.-.-1. 

no&t'ing-bat-t«ry.  A  vrs^l  sirentftlu-ni'd  «i 
ait  to  Ih!  Hliiit-iinHif,  ur  lu  iii-urly  ao  lu  pu<aiib1«,  and 
iiitfiid.il  (iir  iiix'riliiiK  i»  ['uriiiurutivuly  mnouth 
wnliT,  for  di^^iidinj;  hurlioi':!  ur  ullackiujf  forlitii^- 

W'.-  ntv  tiilil  tliat  H  nhip  of  thiii  kind  culli-d  ttie 
"SiiiitH  Aniiit,"  shttatlusi  with  tt»ul,  of  1,700  totiH 
butili-u,  <-jirrj'hu[  60  guns  iiiul  haviiiK  a  i:nv/  of  300 
m<-ii.  «M«  iMiilt  at  Nini  iu  IS3I>.  .Shu  Ix-lmi,,'..!  to 
ttw  KtiiKliUi  uf  St.  .Iiihii,  and  wivt  cniiiliiyiHl  \ty 
Charli'H  V.  aKoiimt  TuiiU  in  1  J3u. 

At  thn  iu<tfe  of  OilirulUr  in  1782,  by  thu  Fiviiuh 
aiuL  Sinuilih,  ten  S|Muiiali  wurvMSselH  WHreconvvrtud 
into  lkwtin){-lattiTi(«  by  Ktn-ngtbvuing  th<-ir  lides 
with  timber,  raw  liiiU-.n,  aiid  juiik,  tu  a  thivkuvan  of 
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JHvra  r>«t ;  thry  wen-  nlxo  tittinl  with  ilopinK  bomb- 
proof ruofii  or  ilifkM,  anil  arv  mid  tu  have  inouiiMil 
Zl2Kniui,iirinH|inlIy32-pouniI(;rri,  which  WL-rerxiniiid- 
eral  heavy  fpini  in  thiiw^  lUyx  ;  tWy  wpre  rnannitd 
with  inuni  than  5,6Dil  intn,  and  provided  with 
fnmawH  fur  hpalin^  nhot  and  armnp-mKnta  for  ei- 
tini{uishin){  fina.  Thi-y  w.tk  I'ountnicti'd  by  D'Ar- 
con,  a  Frriii'li  rnfcineer,  ami  wrm  tint  i^rnplnyeil  in 
thi!  attack  uf  S<-|>ti!m1wr  13,  1782,  and  suaUinrd  the 
hravii-tt  tiru  uf  the  IJriti^h  during  niurty  the  whole 
of  lliat  day  without  aiijiarent  injury,  Init 
laiit  wt  on  lire  by  hot  shut. 

In  1S13,  Kiihert  Fulton  Knbmilt<-<1  a  (dan  to  tlie 
iriiiti-d  StatiM  ^wmmciit  for  the  conslniotion  of  a 
kr)tp  tlaatiD)(')'^ttorv,  whii'h  was  aci.'DTdin|;ly  bnilt ; 
*\v  VIM  13d  fiTt  in  leiiKth,  56  fn-thfam,  anil  20  feet 
der{s  |>n>]>elt(il  by  aninple  wheel  IS  fret  in  diameter; 


wards  commenced  building  *i 

but  none  of  theiie  wen  coinplctad  in  tiat  u  li  J 

irvice  during  that  cunpaign. 

Thane  of  the  Frenuh  were  of  wocd,  wd  flil>4 
with  iron  four  inehei  in  thickncM  ;  tkay  aviWli 
very  Hat,   but  were  to  a  certain   nieat  Mafiiii 

The  Fjicliih  ones,  auehai  the  "Ereba^~w«Irl1» 
iruetnl  almoiit  exuliuively  of  itrni,  and  acoM  t 
very  heavy  battery,  conaisting  of  thirty  t-isch  fu-t. 

The  SteveiiH  Huatiug-battery  in  aveiy  iharpurr* 
ateaiii«r,  dvaJKned  for  grvat  apMd,  and  will  M  luusl 
mure  fully  diH'Ktied  under  the  bead  <t  Auut' 
PLATINU.      Sir  alw  IbuN-cI.aI>  ;  UoKITuR;  eu. 

FloafliiK-brldcei  1.  A  form  of  fFrrj-ta: 
whii-li  IB  Kuidid  and  imiielled  by  rhaiMwbicbiR 
anchored  on  each  liile  uf  the  livrr,  aad  pan  <Ktt 
ithKirtH  on  (lie  Hides  of  the  veaMl,  the  whieh  U-iiii 
driven  hy  ateam-power.  Lifting  platfiKBt  at  tmi 
end  admit  vebirlui. 

2.  The^ntfJHj-bni/jrt  for  canala  mtaoB  a  oauBi 
or  ^lanfi-H,  and  in  opened  and  clnaad  by  ehaiia  ud 
u'liid)a<i8eB.  When  it  i»  open,  it  lie*  in  a  iect«  ta 
till'  Htiie  of  the  lanal  niadi'  to  receive  it.  TW  j^ia- 
tiiii  is  mull-  of  ahert-iroD,  and  ij  ""—ir**^  taictM 
a  (jinler  when  the  bridge  it  cluard. 

Kridfiea  acroiw  tlie  Hamoue,  Hnnbrr,  iad  Ildia, 
in  F.ii^lanil,  and  the  bridge  which  no  bac  cnaal 
the  »iisi[uelianna  at  Havre  de  Graee,  HMrjkmi,  m 
JntitaiK'eH  of  lion ting-btidgea  which  n light  allM  M 


FloaVlag-Ksloo^     A  bu;^  with 
tachmi,  wbiiliisdrivenby  the  tideorr— 
up  the  silt  and  Hand  over  which  it 
the  (irdinirnt  may  be  temavvd  bv  ths 

Float'iag-dam.    (//^mulic  Sit, 
caiaaon  umsI  aa  a  gate  fur  a  dry-dock. 

Float'lof-der'tlok.  One  adapted  for  livi 
harbur  uar,  in  raiaing  aunken  veewla,  movi^ 
for  harbor  inipruvementa,  etc.     Sec  DEHUtrx. 

Float'tng-dook.  An  iron  reaael  of  a : 
■hape,  with  a  rounded  bow  and  a  atn 


two  bkina  ii  iiumi>ed  out,  ao  that  the  iBtrmr  v^ 
bv  diy,  to  allow  work  on  the  veaHl,  and  the  JKicI 
ma)-  have  luflicient  flotative  power  to  carry  ill  had. 

The  eatinialeil  [wopurtiona  of  tlw  inDcr  aad  MM 
skin  are  :  the  latter  should  be  om  thhd  hmim 
and  deeper  than  the  former.  Tba  intarmaf  ifMi 
ia  divided  by  bulk-heads. 

The  weight  or  unloaded  diiplMemest  la  MiBrirf 
at  1^  to  A  of  ita  load  diapbotBwat,  giviag  ftia 
^  to  ^  for  its  lading. 

The  largest  vcaael  —  for  auch  it  ia  —  of  tUi  elM 
ia  the  "  ISermuda,"  built  in  Enf^and  aDd  Bangrtsd  li 
the  llermudaa,  being  towed  Of  two  war  taHdl  tv 
wav  uf  Madeira,  where  there  waa  a  nl»  rf  li 
Thu  dock  cost  f  I,2SO,000,  and  ia  fifaw — * 
the  opposite  |H|p.     Ithaa  the  foUoviwdiH 
extrvme  length,  381  feet;  width  iaSm,  l_ 

:be«;  width  over_all,   IS  Cset  9  (mIm: 


During  the  Crhni-an  war  the  French  co^lltnlctl^l 
sevi-nil  tlnating.batteriea,  which  were  aent  into  the  ■ 
Black  Sea,  ami  rendered  very  effii'icnt  servii'u  at  the 
capture  of  Kiubum.      The  Eugliah  shortly  after-  ,  i 


'  74  fret  5  inchea.     The  weight  of  the  d 


k  ia  U-shued. 
It  is  built  wl 


a  distance  of  30  feet  a; 


with  two  akiM  bn 
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the  skinit  is  divided  by  a  waUr- tight  bulk -head,  run- 
ning with  the  middle  line  the  entire  length  of  the 
dock,  each  hn!f  being  divided  into  three  eliambers 
by  similar  biilk-heads.  Tlie  three  chambera  are  re- 
speotively  named  "load,"  "  balanci*,"  and  "air" 
compartments.  The  first-aamed  chamber  is  pnmped 
full  in  eight  hours  when  a  ship  is  about  to  be 
docked,  and  the  dock  is  thus  sunk  below  the  level 
of  the  horizontal  bulk-headn  which  divide  the  other 
two  chamber?.  Water  Hufficient  to  sink  the  structure 
low  enough  to  admit  a  vessel  entering  is  forced  into 
the  balance  chambers  by  means  of  valves  in  the  ex- 
ternal skin.     The  vesacl  having  floated  in,  the  next 


peration  is  to  pU 

J-'--      -1   eie 
'  chamber.     Then  the  dock 


net  OS  gates,  and  t 


the 


r  from  the 
with  the  vessel 
in  it  rises,  the  water  in  the  dock  being  allowed  to 
decrenHC  by  opening  the  sluicea  in  the  caissons. 
The  dock  is  trimmer!  by  letting  the  water  out  of  the 
"bnlanee"  chamber  into  the  structure  itself.  The 
inside  of  the  iloek  is  cleai'ed  of  water  by  valves  in 
the  skin,  and  it  is  left  to  rliy.  When  it  becomes 
necessary  to  undock  the  vessel,  the  valves  in  the 
external  skins  of  the  "balance"  chamber  are  opened 
in  order  to  fill  them,  and  the  culverts  in  the  caissons 
•re  also  opened,  and  the  dock  sunk  to  a  given  depth. 
Prom  keel  to  gunwale  nine  main  water-tight  ribs 
extend,  farther  dividing  the  distance  between  the 
two  akins  into  eight  coni]>artmflnts.  Thus  there  are 
•itogether  forty-eight  water-tight  divisions.     Frames 

'      -    -  '--  -  ---■  ---'-  ■ ' "   nthe 

n-engines 


cliambiir- 


•nd  pumps  on  each  sidt 
tions,  emptying  a  divi: 
■K  Qtted  to  the  dor.k,  and  these  also  fill 
of  the  "load"  chamber.  When  it  hec/jnii^  necessary 
to  clean,  paint,  or  repair  the  bottom  of  the  dock,  it 
is  careened  by  the  weight  of  water  in  the  load  cham- 
bers of  one  side,  anil  tlie  middle  line  is  raised  about 
five  feet  oat  of  the  wal^r- 

The  "Royal  Alfred,"  bearing  the  flag  of  the  admi- 
nloQ  thestation.aiirl  weighing  6. 000  tons,  was  lifted 
by  this  dock,  her  keel  resting  on  a  central  line  of 
blocks  arranged  on  the  floor  of  the  dock,  the  ship 
being  shored  up  with  timbers  all  round  the  toji-sides. 

A  similar  dock  waa  ,ient  in  sections  to  Carthagens. 
mnd  lifted  several  ves.wls  of  from  3,800  to  5.6O0 
tons,  in  one  case  (the  "  Nnmancia")  supporting  the 
vessel  eighty  days. 

noat'ing-bar'boT.  A  breakwater  of  cages  or 
booms,  aiichoreii  Hriii  faiitened  together,  and  used 
as  a  protection  to  ships  riding  at  anchor  to  leeward, 

Float'iug-Ugbt  1.  A  light  exhibited  at  the 
moat-head  of  a  vessel  moored  on  a  spit  ar  shoal 
where  no  adequate  foundation  exists  for  a  pemw- 
nent  stnn'tnre.  The  screw-pile,  in  aflbriling  a  new 
means  of  founding  stvuctures,  has  enabled  light- 
houses to  supei'seile  floating-lights  in  numerous 
cases.     A  litjhl-ship. 

2.  A  life -preserving  buoy  with  a  light  to  attract 
the  man  overboard,  and  to  direct  the  crew  of  a  boat 
coming  to  his  rescue. 

Float'lng-plate-'  (.lUreolitpinr/.)  A  flat  cast- 
iron  plate  placed  at  the  bottom  of  a  square  cast-iron 
tray  in  which  a  stereotype  is  cast.  The  plaster  mold 
is  laid,  face  down,  on  Uk  fioal inij-pliile,  and  the  two 
are  placed  in  the  heated  diirping-pnn,  the  cover  of 
which  is  screwed  on.  The  dijipiyiii-pan  is  plunged 
in  an  iron  pot  containing  the  inoilerr  ellov,  which 
runs  in  at  the  gates  and  floats  the  plate  and  nrold  ; 
the  latter  ha.'*  notches  at  its  edges,  B'hich  allow  the 
metal  to  penetrate  between  it  and  the  plate.  The 
jeault  is  a  casting  with  a  flat  Iniirk,  ojid  a  fnee  with 
cameo  impression  rewnibling  the  oiii^irinl  ty|K?. 
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Floaf  ing-aafe.  A  buoy-.shaped  receptacle  for 
papers,  letters,  and  valuables,  to  be  cast  overboard 
in  case  of  foundering  or  wreck. 

noafing-aorood.  {Plaalering.)  Astripofplaa- 
tering  Srst  laid  on  to  serve  as  a  guide  for  the  thick- 
ness of  the  coat. 

Float-atone.  [Bricklaying.)  A  rubber  used 
by  bricklayers  for  smoothing  com  pass- bricks  for 
curved  work,  auch  as  the  cylindrical  backs  and 
spherical  heads  of  niches.  It  takes  out  the  axe- 
marks  acquired  in  roughly  dutssing  to  siiape. 

Float-ralva.  A  valve  actuated  by  a  float  so  as 
to  open  or  close  the  port,  according  to  the  level  of 


the  liquid  in  the  chamber  where  the  float  it  placed. 
It  is  the  equivalent  of  a  ball-cock. 

nook.  1.  Wool-iluKt  used  in  coating  certain 
portions  of  the  ]iattems  in  wall-pepers.  The  wool 
IS  the  short  refuse  of  the  factory,  much  of  it  being 
derived  from  the  cloth -shearing  machine.  It  u 
scoured,  dyed,  dried,  and  giDund.  sifted  into  gradea, 
and  dusted  over  the  varnished  surface  of  ^le  paper. 

2.  A  fibrous  material  for  stuffing  npholgtery,  mat- 
tresses, etc.  It  is  made  by  reducing  to  a  degree  of 
fineness,  by  tnachinery,  ixiarse  woolen  cloths,  ragl, 
tags,  old  stockings,  etc 

Flook-onf  t«t.  A  machine  for  cutting  fibei  to  ■ 
very  short  staple,  called  ,^oat. 


FLOCK-DUSTER.  * 

In  Buber'i  pctent  (1B4S)  it  coosbu  of  ■  rylindei 
witb  spin!  knivea  routing  iu  uUDtact  with  a  eonoive 
hmviag  straiglil  kniv>;«,  tht  effect  twinK  a  ahear  cut 
upon  the  liber  paning  betwueli  tbe  «lge>,  whit'b 
■hava  [lait  each  other.  See  also  Cbise,  1H62 ;  Pitta, 
less  ;  Malblf,  1372. 

The  etunple  (Fig.  202d)  ha*  a  bed  in  which  ItniTea 
are  «n»n([oil  in  parallel  grouiia,  uf  whiehonein  each 
group  in  ra-lial  and  the  others  of  the  gruup  panllel 
therewith.  The  lower  cutter  if  has  a  rotary  motion 
»Dd  a  vertical  adJuaCmeat.  The  other  cutter  J  haa 
a  self-mijiiiitirg  moveiuenl,  without  rotation,  but 
floutiag,  ai  it  were,  on  the  surface  of  the  riiiiDer. 

Flook-duat'er.  For  removing  du.st  from  flock. 
The  material  is 
"e  aw.  agitated     by 


Flook-fTind'iiiK  Ma-ohlns'.    A   caw   of  ibe 

fumi  of  a  hollow  eoin',  utiitainiliK  »  revolving  eylin- 
'ilrr  of  the  forrii  of  the  fnitttirn  of  a  solid  cone. 
Both  am  provided  with  spirally  Hrtaiigod  knives, 
held  betwwn  wgniental  biniler' plates.  Apertures 
at  both  vniU  are  provided,  ao  that  the  machine  may 
Im  fHl  and  run  in  either  direction,  to  shaqMU  tlie 
knives  and  Kriad  at  the  aame  time. 

M'AIIiater  s,  1870,  ha.i  a  cylinder  of  obliqne  Wades 
operating  upon  vertical  parallel  blades  on  the  con- 
cave beneath. 

In  some  tusia  the  grinder  ia  a  tniatuin  of  a  cone 
discbargini;  at  the  Uu". 

In  the  e.iample  {¥ig.  2028),  the  boi  haa  radial 
■gitatoiB  on  11  vertic;il,  rotating  shaft.     The  endleas 


aprnn  ptisteg  up  one  sidp,  and  ban  cups  carryiiin  up 
the  niatcrinl  and  cunveriug  it  to  the  hopjur  of  thn 
tcariiiH  .■ylin-IiT.  Th<>  In.1^■^ia1  in  fur^^-I  ilown  upon 
the  li'ariiii;  cvliniliT  by  reeiprm'a]  ]ilnii^iTS. 

Hock'lQg-ma-aUiie'.  Oni'  fur  <li»lril<iilin^ 
flofit  nn  u  jiri'imnil  aurfac.'  uf  cloth  or  papier. 

In  the  vxainpk',  the  uloth  ia  paaaed  on  aa  endless 


Oitfm'ttUc 

w«b  with  ita  varnished  ■ 
bruah  wbose  upper  portioi 

Flook-o'pan-ar.  An 
biushca  for  tearing  aput  t 
to  tnaka  a  light,  looae  fibn 
to  the  cloth  or  paper  to  i 
ia  to  be  attarhed. 

FIook-p»'par.  Wall- 
wool  is  ftttarhed  by  dia. 

Xiog'gijDg-alilB'aL  A 
in  chippiDg  off 


"W, 


chinlsta,  rtc.,  inteiTMdiAta 
and  hand  hammer. 

Flood-Cutott.  1.  0» 
lieing  upset,  Boated  off,  o) 
uf  high  water ;  or, 

3.  One  which  is  laid  or 
rent,  and  ia  prerented  b] 
carried  away. 

Flood-tUnkinK.  (B 
mode  of  emfannking  witli 
ia  dug  in  apits,  wheeled  ti 
«pit,  sepantely  bring  t 
dashed  int«  ita  place  (o 
last  thrown.  The  crevio 
contraetion   of  the   day 

Flood-gata.     ].  A  ti< 

3.  a.  A  gata  or  aloic 
ranged  to  ojien  wben  tbe  i 
a  given  level,  and  ao  all 
prevent  injury  by  flood. 

b.  A  gate  which  lit*  di 
enraea  deep  and  powetftd 
rieiloff, 

SysteniB  of  irrigation  inc 
and  putniM,  wrr«  introdno 
cenj.  The  rounlr}-  is  grw 
time  of  Pliuy  it  was  mora 
than  now.  Since  the  tim 
beennie  atill  moic  dry  and 

Flook'UL  ^Mi»imf.) 
lode  hv  H  cleft,      flaokiiif. 

Floor.  1.  (Buildimg.) 
peraon  walkii  in  a  rocna  or 

It  may  be  of  nawBlj 
earth,  boarda 

The  temi  utaallj  nlira 
gether  and  nailed  to  timbt 

AfU>«fa-jli>M-(J>l*«M 


FLOOR. 
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FLOOR. 


from  tfide  to  side  of  the  house,  resting  upon 
irall-plates  and  sustaining  the  floor  above,  and  the 
eelling  of  the  room  below. 

A  aouble-Jloor  (B)  is  one  in  which  the  primary 
timbers  are  binders  b  b  which  rest  upon  the  wall- 
plates  and  support  the  floor  or  bridging-joists  a  a 
and  Uie  ceUing-joists  c  c. 

A  framed  floor  {C)  has  an  additional  member, 
which  assumes  the  primary  position.  The  girder  d 
rests  on  the  toall'plates  ana  supports  the  binding' 
Joists  6,  whose  ends  rest  thereupon.  The  binding- 
joists  support  the  bridgino  or  floor-joiais  a  and  the 
tsUing-yoYsXA  c,  as  before  diescribed. 

Diagonal  cross-pieces  nailed  between  the  top  of 
one  joist  and  the  bottom  of  the  next  are  called  struts, 
and  Uie  floor  is  said  to  be  strutted  (D).  The  eflect 
IB  to  prevent  the  lateral  deflection  or  tilting  of  the 
joists,  and  to  make  them  mutually  sustaining  when 
a&  excessive  weight  is  imposed  on  one  or  more. 

Fire-proof  floors  {E)  are  usually  constructed  with 
lion  giraers  e  a  short  distance  apart-,  which  serve  as 

Fig.  2030. 


abutments  for  a  series  of  bri<;k  arches  /,  on  which 
cither  a  woo<len  or  plaster  floor  may  )>e  laid. 

Fib  a.  floor  with  beams  e  supported  on  iron  gird- 
ers gr.  O  is  A  fire-proof  floor  of  brick  and  cement, 
supported  on  iron  framing  on  iron  colunms.  Over 
iiie  cement  is  a  wooden  floor  for  comfort.  It  is  from 
the  Harpers*  establishment  in  New  York. 

See  also  Stablk-fi/)or. 

A  folding-floor  is  one  in  which  the  heading-joints 
of  a  number  are  in  a  straight  line. 

In  a  straight-joint  floor,  each  board  breaks  the 
joint  of  the  preceding. 

A  floor  without  girders,  joists,  or  pillars  was  laid 
in  Amsterdam  for  a  room  sixty  feet  square.  Very 
strong  wall-plates  were  secured  in  the  walls,  and  the 
floor  con.sisted  of  three  thicknesses  of  one  and  a  half 
inch  boards  nailed  to  the  wall-plate.  The  first  two 
courses  were  separately  laid  and  nailed  diagonally 
acro.ss  the  space  and  crossing  each  other  at  right  an- 
gles.   The  next  course  was  laid  in  the  usual  manner. 


square  with  the  building.  The  floor  was  thus  sus- 
pended, and  strained  from  the  wall-plates. 

Among  the  modes  of  constructing  fire-proof  floors 
may  be  cited  girders  and  beams  of  cast-iron  and 
trusses  of  wrought-iron.  (See  Beam.)  Spanning 
the  intervals  between  the  beams,  brick  arches  ars 
placed,  and  upon  these  concrete  floors,  with  a  simple 
covering  of  boards  for  comfort  or  appearance. 

Fig.  2031  shows  a  number  of  modes  of  constmo* 
tion. 

A  has  a  truss  of  three  members  resting  on  I-shaped 
iron  girders  a,  and  supporting  similarly  shaped 
joists  0,  on  which  a  floor  is  laid. 

B  has  a  sprung  arch  d  of  concrete  or  b^ton  resting 
on  a  skew-back  on  the  wall  and  the  foot  flan^  of 
the  iron  girder.     On  it  rest  the  joists  and  flooring  s. 

C  has  hollow  bricks  /,  which  are  suspended  from 

Ks-aosi. 


Fire-Proqf  Floors. 

the  foot  flanges  of  the  angle-iron  girders  g,  and  sup- 
port the  ceiling. 

U  has  blocks  i  of  cement,  concrete,  or  plaster-of- 
paris  cast  on  temporary  molds  between  the  beams  h 
and  around  cores. 

E  has  arohed  and  hollow  tiles  I  which  rest  on  the 
beams  k  and  support  the  floor  ^'. 

F  has  hollow  tiles  m  which  meet  above  and  below 
the  beams.  The  tiles  are  in  two  tiers,  and  their 
thrust  is  sustained  by  a  tension-rod. 

O  has  arched  tiles,  three  voussoirs  o  in  a  set,  and 
the?*e  rest  on  the  beams  p. 

H  has  five  voussoirs  q  forming  a  flat  arch  resting 
on  the  beams  r. 

/  has  ceiling  tiles  s  suspended  from  cleats  on  the 
ribs  i. 

J  has  I-shaped  girders  w  supporting  tiles  whoso 
soffits  have  coffiers  and  moldings. 

K  is  a  roof  in  which  the  concrete  surface  x  is  held 
by  corrugated  plates  y  tied  to  the  rafters  %  by  angle- 
pieces. 


FLOOB-CLOTH.  '  W 

Z.  15  M  Kiinilar  nrroii^^i' t  tor  criliiigs ;   a  tli« 

joints,  e  the  8UH{H!iiaii>ii  lult,  b  d  the  sheet-iron,  t 
the  |>kiHter. 

Ill  Fig.  2032,  A,  tlie  joUt*  h»ve  iron  l»th,  uiJ 
■triiH  of  IHilul  aie  aiiiked  to  the  joiaU  to  support 
krcliHHortiiniTKtc  Iviirath  the  ttaonng.  Tha  Btud- 
ding  lioa  bIiio  luetallii;  lutli. 

B  luu  Binlum  o(   iron,  witii  metallic  platsa  tor 

holding   the  leiliiiK    kitlu,  whiuli   bto   coDljiletely 

'    ti:r.     Tlie  floor  resti  upou  con- 

FII-9W 


ildiiiK   the  ceiling 
vemd  bj  the  i>lu 


Fin-FrnBf  riBiin. 


Crete  bi'ddpil  upon  I'orn 


|>Utca,  and  theie  rest 
whicli  tie  the  gtrden 
t^iaher. 

8,  Ths  bottom  part  of  the  hold  on  fach  side  of 
the  kd-laon.     The  Hat  portion  of  a  vmscI^b  h<*!. 

3.  Thf  iniirr  jii.'ue  of  the  two  wliicli  together  form 

thi^  l>iii'ki!t  of  an  overshot  walerwhrel.    See  BuoKlCT. 

FloW-OlOtlL    I.  A  b>uivy  iiainti-d  fabric  for  coT- 

TJiR  ennvu  or  banking  of  floor-cloth  in  a  ttroiif; 
textile  fuliric  of  hftiip  or  Hax,  known  aaburlnju.  It 
in  woven  of  a  widtn  of  from  four  to  eight  yards. 
Thii  jiiMies  of  convenient  »ii«  are  "tn-tcheit  in  a  ver- 
tical franie.  and  nize  in  apjilied  hy  workmen  who 
Htand  on  runfteii  uf  nvalToliliDg  in  front  of  the  canvnii. 

It  is  pumiiu-Htonnt  to  temove  nsjM-rities.  The 
i^olor  for  th*  liack  in  a  lhi<:k  piiint  [aid  on  with  a 
t«cnliar  trowel  Tlie  front  in  then  uzed.  |>nmirpd. 
and  nneive*  «m-et«l  coats  of  painl.  The  pattern 
wa»  at  timt  Htenrilnl,  hut  nincn  I"80  ha»  lieen  pnt 
on  with  lilm-kn  about  1H  inehes  Mguari-,  one  r<>r  each 
color,  and  the  blockn  rtgMrr  nith  eaeh  other  an  in 
calico-printing  or  {Hper-atnininf;.  The  eanvaa  in 
ipread  ugion  a  lar^it  table.  KhcIi  h1o<-k  in  turn  in 
dipiml  fai'e  downwani  n^ion  n  enHhion  wi>tted  witti 
paint  of  the  psrtirnUr  •■olor  for  tlml  bl(K;k.  A  laver 
of  paint  is  thu^i  taken  up  ami  trnnnfrrnil  to  the  can- 
van,  AH  ill  printini!.  Thr-  rolom  xrv  njiplieil  one  bv 
one.  oeeuiivinir  their  nroiwr  iilai'i'H  i      " 

The  priiylinq-l.ihk  i*  30  fer-t  limirnnd  1  ■■id*  ;  the 
roll  of  iiainted  cloth  is  undernentli  it,  and  is  gnulu- 


8  FLOOB-CLOTH. 

ally  unwound,  {luaina  over  tha  maibem  at  tha  taUt 
where  the  printing-blacka  an  fflitL  A*  ft  fi 
printed,  the  cloth  alipa  orar  tba  taUa  tmA  kap' 
down  tbroush  a  nlit  in  the  floor,  ae  that  it  way  ■» 
main  Tertiu2  whila  tfaa  paint  ia  diyi^ 

A  United  StatM  ^tent  hu  been  paalad  tm  K 

triiitin)(-lilack  in  which  each  aonan  la  ntnamtA 
y  a  gx|iiare  prim  in  a  chaK  or  th«  icqobita  ^l^ 
any  lb  K  18  incliea.  Each  priuQ  ia  aapaiaUly  mm- 
able  and  inav  be  act  out  to  tha  plana  of  the  fiM& 
Any  set  of  tbe  priami  may  li«  fsrwaided  aoaotdfig 
to  the  [lutlern  Te<)uirrd,  ' 

Tlie  an  originated  with  Nathan  Taylor,  is  Elf 
land,  in  VH,  at  Enightabridge^  near  Loadoa. 

The  eanvaafor  tbeparpoaa  waaongiiMllTmaik«f 

ordinary  width  and  the  itri)*  acwcd  tagetfav.    It 

waa  afterwardi  woven  four  yaida,  than  aat^  yai^ 

and  eventually  nine  raidi  w'  * 

At  the  original  ttni^tah 


ibiic  paint . , — 

rated  with  n  water-proof  material.     Tb»  fcinda  «■ 

Whiting  and  ocher,  mixed  with  gliw  diMOtnl  la 

lather  Ktapa  treated  with  alkali,  grooad,  «tel 
with  Hax  or  hemp  flber,  and  roUed  {sto  ahaath 

Cotton  batting  treated  with  a  atmt  of  hai^^ 
glue,  Venice  InrTirntine,  and  hoilad  Itnaaad  il| 
covered  with  a  pigment  of  baigiudv  pitch,  lillwm 
and  bailed  linneeil  oil,  eolcnd  ta  aalt. 

Wall-paper  vamiihed. 

Wall-paper  on  eanraa,  aiaad  and  nniihad. 

Painted  cloth. 

Sbeeti  of  nibber  and  coik  dnal,  taftwai  wtt 
benzole  rolled  brtwrea  two  fabiici,  a  eoaaa  «i  a 
line  ;  the  latter  ia  atrifped  off,  lM*i^  tha  «NfHt 
tion  attached  to  the  other. 

Painted  paper. 

Duck  treated  with  boiled  oil,  n 
or  nw-duit     Vamiahed. 

Paper  printed  in  oil  and 
of  caoutchouc. 

Cloth  varnished. 

Manila  pa|>er  on  Intb  Mm  of  hi 

Fabric  coated  with  pap( '-  '' 

Koofing-paper  treated  ■ . 

naphtha,  to  whidi  ia  pwtad  a  Am  af  adlf^at 
vamidied. 

Kurlap^  aheared,  damped,  calradin^  flMit. 

Paper  floor-cloth  tnated  with  Ti      '  "^  ^---—  •- 


plapar  or  glam. 

red  withpanr,  treated  «i&  «4  t^k 
and   JBl«n    vaminh.       Omiwrlila   ■(    «Mm4v 
placed  thereon  and  fixed  with  white  glaa. 
Jnte  and  manila  giam  BOwMaaA  taA  ariMii  k 

Fabric  coated  with  ipaand  data  ar  di^)  vM 


linneed  ail,  japan  rtraiah, 
Ground   leather,  vrgetaUe 

blood  or  flbrinr,  |«iDted,  Itain 
Jute  liber  printed  with  aniline. 
Canva*  nied  with  glne  and  paiMid. 


FLOOR  CLOTH  KNIFE. 
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FLOUIUPACKER. 


Lamina  of  wood  backed  by  fabric  or  paper. 

Paper  cemented  on  cloth,  printed  or  grained,  and 
▼amished. 

See  also  Lkather,  Aktificial. 

Ploor-olotii  Knife.  A  pushing  knife  for  slit- 
ting floor-clotli.    The  caster  keeps  it  above  the  floor. 

Floor-head.  {Shipbuilding.)  The  upj)er  ex- 
tremity of  a  floor-timber. 

Ploor'ing-clamp.  An  implement  for  closing  up 
the  joints  of  flooring-boards.  In  the  example,  the 
tdamp  straddles  the  joist ;  is  retained  by  the  serrated 

Fig.  2084. 


Flooring-  Gamp. 

earns,  and  the  forward  thrust  of  the  lever  is  main- 
tained by  a  pivoted  brace,  which  engages  the  joist 
hehind  it. 

Floor-plan,  1.  (Shipbiu'lding.)  A  longitudinal 
aection,  showing  the  ship  as  divided  at  a  water  or 
rib-band  line. 

3.  (Architecture.)  A  horizontal  section,  showing  the 
thickness  of  the  walls  and  partitions,  the  arrangement 
«f  the  passages,  a|)artments,  and  openings  at  the 
level  of  the  principal  or  receiving  floor  of  the  house. 
Floor-tim'ber.  {Shipbuilding.)  The  lower  sec- 
tion of  a  rib  secured  between  the  keel  and  keelson, 
the  flat  timbers  crossing  the  keel  forming  the  floor 
of  the  hold.  The  timbers  in  continuation  of  the 
rib  are  called  first,  second,  third,  etc.,  futtocka. 

Flop-damp'er.  A  stove  or  furnace  damper  which 
rests  by  its  weight  in  open  or  shut  position. 

Flo'ran.  Fine-grained  tin  ;  either  scarcely  per- 
ceptible in  the  stone  or  stamped  very  small. 

Flo'ra-soope.  A  microscope  contrived  for  exam- 
ining flowers. 

Flor'ence-leaf.    Fine  leaf  yellow  alloy.      See 
Bronzk-powder. 
Flor'en-tine.     {Fabric.)     A  kind  of  silk. 
Flor'en-tine-re-ceiv'er.   A  form  of  receiver  (a) 

for  the  results  of  the  distilla- 
Flg  2036.  tion  of  essential  oils.     It  is 

conical  in  form,  and  has  a 
side  spout  at  which  accumu- 
lated water  discharges  as  it 
rises  to  the  level  of  the  bend 
of  the  spout,  while  the  oil, 
which  is  lighter  than  water, 
collects  at  the  top,  and  may 
be  decanted  ofl'. 

Oils    heavier    than    water 
are  collected  in  the  separa- 
tor b  and  drawn  off"  at  bot- 
tom. 
Flor'etHdlk.    Floss-silk  (which  see). 


Flosh.  {Metallurgy.)  A  hopper-shaped  box  in 
which  ore  is  placed  lor  the  action  of  tne  stamps. 
The  side  of  the  box  has  a  shutter  which  is  raised  or 
lowered  to  allow  the  ore  to  escape  when  it  has  ac- 
quired the  desired  fineness. 

Floes.  Fluid  glass  floating  in  a  puddling-fur- 
nace. 

Floas-hole.  (Metallurgy.)  a.  A  hole  at  the 
back  of  a  puildling- furnace,  beneath  the  chimney, 
at  which  the  slags  of  the  iron  pass  out  of  the  fur- 
nace. 

b.  The  tap-hole  of  a  melting  furnace. 


The  exterior  soft  envelope  of  a  silk- 

the  raveled  downy  silk  broken  off 

It  is  carded  and  spun  for  various 


Florentitu-Receiver. 


Fl0SB-«ilk. 
worm's  cocoon  ; 
in  the  filature, 
purposes. 

Floun'der.  A  slicking-tool  whose  edge  is  uaed 
to  stretch  leather  for  a  boot  front  in  a  blocking  or 
crimping  board, 

-Flonr-bolt.  (Milling.)  A  gauze-covered  re- 
volving, cylindrical  frame  or  reel,  into  which  meal 
or  chop  from  the  stones  is  fed,  in  order  to  have  the 
flour  sifted  through  and  separated  from  the  offal. 
The  cylinder  is  large  and  long,  and  its  i^is  is  usually 
inclined  ;  the  bolting-cloth  with  which  it  is  covered 
is  of  diflerent  grade-s  of  fineness,  the  meshes  at  the 
reception  end  being  closer  than  towards  the  dis- 
charge. The  matters  passing  through  at  the  different 
portions  of  the  length  are  of  different  grades,  and 
are  kept  separate. 

The  •* fine-flour"  of  Scripture  was  doubtless 
bolted  flour,  in  contradistinction  to  unbolted  flour 
or  brown  meal. 

Pliny  s])eaks  of  sieves  of  horsehair  as  first  made 
by  the  Gauls,  and  those  of  linen  by  the  Spaniards. 
The  method  of  applying  "a  sieve  in  the  fonn  of  an 
extended  bag  to  the  works  of  a  mill,  that  the  meal 
might  fall  into  it  as  it  came  from  the  stones,  and  of 
causing  it  to  be  turned  and  shaken  by  the  machinery, 
was  first  made  known  in  the  beginning  of  the  six- 
teenth century"  (Beckmann).  The  best  boltings 
cloths  used  in  Germany,  when  Beckmann  wrote, 
came  from  England,  and  were  made  of  wool. 

Flonr-cool'er.  (Milling.)  A  chamber,  trunk, 
or  machine  in  which  meal  from  the  stones  is  placed 
to  cool,  or  is  stirred  by  a  blast  before  arriving  at  the 
bolt. 

Flonr-drees'ing  Ma-chine'.  The  flour-dress- 
ing machine  is  a  hollow,  stationary,  inclined  cylin- 
der or  frame  covered  with  wire  cloth  of  different  de- 
uces of  fineness,  64,  60,  88,  and  16  meshes  to  the 
inch,  the  finest  being  at  the  upper  end.  Within 
the  cylinder  is  a  reel  whose  rails  are  covered  with 
brushes,  which,  in  their  revolution,  act  against  the 
interior  wire  surface  of  the  cylinder.  The  meal  ia 
conducted  within  the  cylinder  by  a  spout  or  hopper, 
and  is  thus  rubbed  through  the  wire  meshes,  the 
finest  at  the  top,  the  next  at  the  succeeding  grade, 
and  so  on.  The  various  qualities  are  collected  in 
the  separate  partitions  of  the  box. 

The  machine  is  described  in  the  patent  of  John 
Milne,  1675. 

Flour-mill.    See  Grindino-mill. 

Flonr-pack'er.  A  machine  for  compactly  fill- 
ing barrels  or  bags  with  flour.  It  is  usually  a  fol- 
lower or  piston  which  presses  upon  the  flour,  but  in 
some  cases  the  flour  as  it  falls  into  the  barrel  is  con- 
tinuously packed  by  a  spiral,  as  in  the  example. 

The  barrel  is  placed  on  a  platform  suspended  by 
a  steelyard  and  by  a  weighted  cord  passing  over  a 
pulley.  The  steelyard  takes  under  and  clamps 
another  pulley  attached  to  the  former  one,  driving 
it  against  a  block  above.  On  suificient  deposit  oi 
flour  the  steelyard  lb  depressed,  the  roller  freed 


FLOUR-SIFTER. 


Floir'cfm,  Ar'U-fl'oiaL  OmsdicnU  nnnhtiig 
tha  nittinl  [iroductiof  theguxlan  ;  madefronvii^ 
gkuie.  ctutli,  paiwr,  ibmviiw>.  <•■'.  iiltfll,  Intkai^ 
eU.  Cutting-iiuaL'hca  ■nit  H'iwon  kr  oaad  fir 
Blu)nnK  ;  gauntiing-jirrMKi  for  atuniA^  iiu  tW 
vanouh  i;nu.*cfut  iih*)i»  auA  piuken. 

The  frathcr-tlouer  niakcrm  oT  SooUi  Amnii»  ud 
Mexico  liail  attained  great  ikill  in  the  Udi(  of  Coita. 
Italy  led  tbe  way  ia  bat«p« ;  Fnnoa  folluwid,  uid 
nuw  lewU. 

Fig.  2038  showi  a  French  mKhinc  lor  bnadiaf 
ariilii:uil  tiowerv,  that  U,  bnidiDK  them  or  \mtt  to 

TliK  baaii  of  tha  item*  ia  wiir,  and  two  thttaJa 

of  suitable  matFrial  an  laid  alonf;  tliis  wire  lo  pre- 

ibaequcDt   ilipping  of  the  coloml    thfnJ, 

^bich  fonns  the  outer  covenng  of  the  atrnM.    Tlw 

rndaof  the  iibort  itcmaor  leaven,  flowrni,  twida,  anl 

fruita  being  laid  aniiial  the  wire  are  voandua- 

derthe  outerrovpnng,  and  an  Ihiu  fasrcDed  toit. 

The  wire  ii  fed  froni  ■  ipool  a,  jiawf  throogh 

■  hollow  apiiidlei,  and  lies  upoii  an  rndlfM  fno- 

belt «,  to  whiuh  it  ia  claraptd  fay  maU  pincbeta 

The  belt  is  driven  bjr  gearing  underneath,  and 

cairiea  with  it  the  mre  item,  which  i*  klowly 

unwound  from  the  ipool  a.     Two  threw)*,  v  ' 

ing  through  an  eye  t,  are  alao  drawn  thTou 

■shea  of  the  efeva  and  expel  the  IhoUow  apindle  ft,  in  conjunction  with  thewire.fc 


(roRi  tlm  up|iFr  l>nk«, 
•ml  tiiu  Inrrel  of  flour 

Floor -aUt'or.     A 

donmtic  eieve  far 
wjiitnitinic  lump*  or 
auvideiiluT  tmi>b,  auch 

ilour  of  tilt]  bin  or 
barrel.  As  a  subati- 
tnte  (ur  tha  bunds,  a 
Sat  coil  of  silvi^red 
wire  la  adaptrd  lo  Ti- 
ng aW- 


nc.2as8. 


of  the  cndli-u  belt.  Theae  thrtada  air  na- 
wound  from  the  apoola/.  At  the  aante  time  a 
rafiid  rotary  motion  it  given  to  the  hollow 
aplndle  by  a  Buall  belt  fnun  the  driving  poU 
Uyg. 

On  the  revolving  hoUow  apindla  b  ia  fiif4 
a  ipool-frame  A,  which  eaniea  two  apeoh. 
The  covering  threada  are  Ird  from  theae  ipaoli 
through  the  loop  of  a  amall  flyer  on  thecndif 
the  hollow  iiiinille  h,  and  being  held  ia  n«* 
tact  with  the  wire  aa  the  lattar  ia  ilowly  M 
through  the  ipindle,  are  wound  asilonilf 
over  iu  surface,  the  ipool-ft 
rith  the  Kpindlea. 


The  e; 


na  of  leavM^  fhiit^  or 
A  the  enda  of  the  hot 
iM  caoght,  and  ir»lj 


»i>iind  under  in  a  i 

The  ujiper  fignre  ia  a  gnieral  vinw,  and  the  low 
nn  ciilar^l  view  of  the  jirincipal  working  parti. 

Fl<nr'er-pot  A  flaring  earthenware  vewrl  I* 
hnUI  a  plant  with  a  auflicieiit  quantity  af  aoil  lot  ita 
pr-lh. 


Fine.     1.   A  passage  for  the  conTcyaacc  ef  tl* 
uil.i^ib'    reaulta  of  combuationi     A  •      -     - 

.:!.o.,nn/.     See  FtREfLACB  ;  ChIMMI 

HTie  of  a  eluiter  of  eniohc-dncti 

Thp  lougrat  flue  with  which  we  u 

that  of  the  lead-fumacn,  Allen  MUl,  KortlwaW 
laiiil,  Knglnnd.     It  is  uaed  for  eaoU^{  tfc«  TolMilk 


pmluct!!  of  rombuation,  and 

inn  ImiI  fiinua        If  ■•  fl  TSO  ■ 


...  - nMB(  IM  aa^ 

8,789  yarda  la  kilftlfc  fgmda 
»thish.gwidft    ItnnrWailiil 

a  niHilfHirr,  ao  far  ai  the  taiat  ia  et * 


le  Fonveyance  of  th*  odHll  CH^ 


A  pipe  for  the 
rrnt  through    a  boiler,   to 
water.     It  ia  uaually  aecured 
tirr-box  and  amolie-lioi  reapectivrir,  m  ta  ' 
niotive-l toiler.     Terhapa  innnted  In  Snaal 
3.  The  technical  abfanvhtkn  cf  jMi; 


teTTtS 


FLUE-BOILER.  8 

mpua-bnilden  to  bigDify  a  Jluit-pipt,  in  contradis- 
Suction  to  >  TOoiith-pipe  or  rttd-pipt. 

nne-boU'er.  A  HWam-boiler  whose  water  space 
il  traversed  by  Huts  ;  that  is,  a  tube  in  whirh  the 
kMkted  gaaes  are  convfyed.  There  are  several  van- 
■ties,  as,  dropjiue,-  muUipU-fint ;  reiitm-fiiit,  etc. 

SmeatoD  la  credited  with  the  inventjdn.  It  is 
now  the  usual  form  on  our  Western  riveru ;  the  cyl- 
indrical boilers  have  usually  two  flues.  The  hra 
beat  iirat  paasea  beneath  the  boiler,  and  then  returns 
diiongfa  the  flues. 

The  temij?u«,  properly  used,  distinguishes  the  boil- 
er from  those  whith  >• •■ '•-"'^  —  '■•"  -' -" 

ter,  and  the  heat  n 
(belli. 

in  the  boiler  represented,  the  fire 


in  the  boiler  reni 
ftua,  and  the  c^o 


Une-bnub.     A  cylindrical  brush    fiw-ftiuA. 
of  wire  or  steel  atri|n  usei)  to  clean  the 
teale  and  soot  from  the  interior  of  a  flue,  to  lay  bare 
the  metallic  surface, 

nn^Kilewi'er,  A  brush  of  wire  or  ateel  slips, 
or  a  Bcraiier  to  clean  flue  surfaces  of  steam-boilers. 

A  device  by  which  a  jet  of  steam  may  occasionally 
be  projected  along  a  boiler  flue  to  blow  out  the  scale 
oTsoot, 

Flno-harn'mer,  {Coopering.)  One  whose  ptn 
has  a  working  edge,  the  length  of  which  is  in  the 

Slane  of  the  sweep  of  the  hammer.  It  is  used  m 
aring  one  edge  of  each  iron  hoop  to  enable  it  to  fit 
the  bulge  of  the  cask.     Sec  Pkkn, 

Flaa^late.  A  plate  into  which  the  ends  of  the  | 
Sues  are  wt.  | 

Flti«-acrap'«T.  An  implement  having  circular 
or  spiral  blades  to  scmpe  the  scale  from  the  fire  sur 
face  of  flues  of  steam-boilers. 

FltM-aor'faoa,      (Steam -cagiat.)     The   area  of 
turface  of  the  boiler  which  is  exposed  to  the  autinn 
.^of  tlie  flame  anil  heated  gases  after  they  have  left  the 
fire-chamber  or  furnace. 

The  heating  surface  of  a  boiler  is  made  up  of  the 
fire- fiir face  and  Jtiie-tur/aef. 

nnid-oom'iMBS,  (NaTituxil.)  That  in  which 
the  card  revolves  in  its  bowl  floated  in  alcohol. 

Flnld-lena.  One  in  which  a  liquid  is  imprisoned 
between  circular  glass  disks  of  the  n-i|uired  curva- 

Attempts  to  obtain  achromatism  have  been  made 
1^  using  metallic  solutions  and  other  li'juids  having 
a  higher  dispersive  power  than  flint  glass.  Though 
several  of  these  li.|uids  appear  to  have  given  ei- 
cellent  results  ex peiimpn tally,  they  have  never  been 

■rtain  the  quan- 
tity of  fluid  pasKing  a  selected  point. 

Some  of  these  are  driven  bv  clock-work  or  other 
motor,  others  by  the  pressure  of  the  flnid.  When 
thia  is  an  elastic  body,  as  air  or  gas,  the  question  is 
complicated  by  the  compressibili^  ;  when  the  fluid 


•1  FLD8H-DBCK. 

is  such  as  water,  alcohol,  or  oil,  the  problem  is  more 
sini|i1e.     See  Lltlltlli-MlsTEli. 

Among  fluid-meters  proper  may  bs  cited  0*b- 
KKTKiui  (which  a«).  Ah  to  mechanical  construe- 
tion,  they  may  be  described  as  fans  rotating  spiral 
vanes,  elpnnding  bogs,  cylinder  and  piston,  revolv- 
ing partially  submerged  meter- wheels,  inverted  cyl- 
inden.      See  Air-HuLdek,  etc. 

Flnke.  \.  (yavtiatl.)  The  palm  of  an  anchor. 
The  broad,  holding  portion  which  penetrates  the 
ground.     See  Anghok. 

3,  (J/iHiN^.)  Tlie  bead  of  a  charger  ;  an  instro- 
inent  used  for  cleansing  the  hole  previous  to  blast- 
ing. 

Flume.  A  chute  or  penstock,  open  or  covered, 
for  the  passage  of  water  to  a  wheel  or  waaher.  Uaeil 
with  water-wheels  and  gold-washers  of  varioua 
kinds.      A  penttoek. 

The  illoatrstion  show!  a  flume  crossing  a  vaJlej 


flf.  WU. 


irtiviJIt,  rote  Crmnn,  Chltron 


in  California,  uniting  the  feeder  canal  on  one  ridgo 
with  the  difllributing  eanul  of  another  ridge. 

riu'or-o-typo.  (Pbolograph.)  A  process  into 
whii-h  fluoric  ai'id  enters  in  the  shape  of  fluoml?  of 

Flnab.  1 ,  A  term  signifying  an  nnbroken  or  even 
surl'ai-e,  or  uppliod  to  surfaces  on  the  same  plane. 
2.  To  turn   on   a   sudden   dash   of  water.      See 

Fll'SlllK'J. 

Flttsb-bolt.  a.  A  screw  bolt  whose  head  ia 
countersunk  so  that  it  shall  not  protrude  from  the 
surface  of  (he  object. 

b.  A  sliding  bolt  let  into  the  face  or  edge  of  • 
door  so  as  to  make  an  even  anrface  therewith. 

Flnab-deok.  {KatiiKnt,)  One  running  the 
wholr-  lijuglh  of  the  vessel,  from  stem  to  stem,  with- 
out forecastle  or  poop,  as  in  a  frigate.     The  "Oreat 


Eastern  "  luu  a  flush-duck  li»2  feet  long  and  83  feet 

Flnata'lng.  1.  (HydraiUic  Eaginr-ering.)  To 
turn  un  ■  HuJden  nnd  uoliioiiB  daali  of  water  u  in 
Jhuhing  a  aeiBcr  to  olvaiise  it  uf  idlt.  When  a  col- 
lected body  of  watvr  ii  turned  iutu  the  clmniiel  of  a 
harbor  to  deepen  it  aud  kec)i  it  tiiivipibic,  it  is  tErnifd 
tJuiciu ;  thu  aluicc  Ix-iiif;  o]HJii-d  to  let  the  wutcr 
out  of  the  rewrvoir.  Wlieru  tiie  wuler  uf  a  river  is 
dammed  to  obtain  a  TilII,  and  the  heiid  of  trattr  is 
turned  through  a  sluii»--wuy  to  increase  the  deiith 
of  water  at  tl^t  point  lo  lliut  a  boat  on  to  auother 
level,  it  is  ^TOieA  JUahiug. 

When  the  water  fmni  a  dam  is  suddenly  turned 
bj  a  alui<>*-way  down  a  ruviue,  to  turn  up  the  e-arth 
and  stones  and  expose  ore,  it  is  called  AtuAtiiq. 

3.  {fVcaciitg.)  A  teim  upptiinl  to  ii  thread' whkh 
spans  a  numb<-r  of  other  llireads  without  intemec- 
iKin.      (See    TwiLt.)      Usually    called    Floatinq 

object. 

nuali-^MUt'el,  (Join-:rv.)  One  whose  surface 
eouies  out  <-ve[i  with  the  fneu  of  the  stile. 

Fltuh-irhaaL  A  wheel  used  in  raiains  water 
for  draiiiiug  ;  it  is  shaped  like  a  braif/'iflitd,  but  is 
drian  by  [hiwit  lo  raise  water.     See  Suiioi'-wheei,. 

Fluta.  1.  [.tfwrk.)  An  anient  wind  inalrunient 
whii'.h  had  wvenl  funns  in  ancient  times,  which  it 
amoTiij  savage  nations.     Tlie   Mew- 


Zetlanders  play  it  with  a  blast  through  the  nose. 
In  some  liaibiimus  rniiutries  it  hujt  two  hnm-ls. 
The  inomh-pi.i.'  is  «.ii.-raily  at  the  end.  like  our 
clarinet.  Cnptain  S[ieke  fnuntl  oni*  of  the  native 
kings  iif  E<)uaturial  Afriea  pivlieient  after  his  lityle.   | 


FLUTR. 


called  a  flute  in  the  tiantUlini 
of  the  iluok  of  Daniel  may  have  hrcn  the  jiaiidra 
pi|ws.  which  are  very  ancient,  or  it  may  have  hm 
the  flute  as  uxed  in  Egypt. 

The  llute  is  very  common  in  the  paintiaga  «f  Ibt 
Kgyptian  tombs.  The  acivimiianyinK  cut  U  fris  t 
painting  in  a  tomb  near  the  KyrvmiiTs.  The  HtM 
ludieati'H  the  si<le  position  of  the  mouth-pjerc*  sad 
holes.  Of  the  ehraniatic  siaile  we  may  learn  mm 
from  what  I'ythagonn  has  written,  for  no  dimlA  k 
derived  his  information  from  the  E^jition  yriaU, 
who  were  scientiMc  musicians. 

The    tliites  of    ancient    Egypt  *rn  single   tal 
double  ;  the  latter  are  shoirn  on  the  juiitiaE 
KieythvB.     In  one  case  the  flute  is  Hp|amit]y  U 
through  the  iiontril,  like  the  Ki-v  ZeaUnJ  flute. 

Herodotus  {tbO  8.  c.)  mentions  the  marchini  «l 
the  troops  of  Alyattes  the  Lydian  "  lo  the  imad 
of  pipes  and  harju,  aud  flutes  masculine  and  fmi- 
nine.  '  This  has  Iv^n  uudentood  to  Tvfrr  to  thi 
sexes  of  the  players,  but  more  probatdy  indiealia 
lower  and  iiigher  musical  pitch. 

Flutes  among  the  classic  drerks  were  madt  "tl 
asses'  boiiiTi,  which  are  said  to  be  mrtarkablv  Mtlid. 
The  euphony  of  the  anund  may  lie  presumeJ  to  bi 
in  the  inverse  ratio  of  the  natural  tone  of  tbe  origiul 
proi'rietor. 

The  same  mnch-belird  animal  contiJlratc*  his  Udt 
to  the  mak  iiijf  of  drum-hrada,  which  luveafiillDea 
or  tone  highly  suggestive  of  the  inllalnl  style  of  ike 


ntly  tjon 


See  Dai'M 


The  01 


B  tOria  was  made  of  the  leg-bow 


Alcides  loquitur:  — 

"The  Alexandrians  are  especially  okillfdl  vitk 
the  flute ;  and  not  only  in  those  kinds  called  inrf* 
flutes  and  boy's  flutes,  bat  also  in  men's  flatty 
which  ire  also  called  jierfect  and  auiier-perfrct ;  txA 
nlho  in  those  which  are  called  har^i-nutnL,  and  bngtr- 
llutes.  For  the  flutes  calh^  rifmi,  wbiih  SophoclM 
mentions  in  his  '  Niube,'  and  in  his  '  Dnimmst^' 
we  do  not  understand  to  be  anything  but  tbe  eoM- 
mon  Phrygian  flute.  And  these,  too,  tbe  Aln- 
andriaiia  are  very  skillful  in.  They  >re  ala>  ae- 
quainted  with  tKe  flute  wiUi  two  holes,  and  al« 
with  the  intermediate  flutes,  and  with  thoac  esUid 
Alfpatreti.  or  bored  underneath. 

'■  We  know  of  some  thai  are  called  Aa//-kn<  whkk 


letatd  thos BpeB noririM 
D  Mods  lialMond  Sata  !  ■ 


And  these  flutes  are  smaller  than  the  perfect  tatm. 
1  am  scqiiatntcd,  too,  with  other  kinds  of  flut*^  tki 
tmgic  llute  and  lysiodic  flute  [used  hy  the  ■ctM'  par- 
soDRting  a  female]  and  the  harp-like  flute  ;  all  wUA 
are  mentioned  hy  KnbotUI  in  his  'Invntian^' aad 
by  Euphranor  tbe  Pythagorean  in  hia  'TpMtnraa 
Flutes,'  and  also  by  Aleion,  who  wrote  tnathm 
treatise  on  'Flutes.'  But  the  ftnte  oiled  Htyrimm 
among  the  Dorians  in  Italy,  and  the  lint*  MOfidil 

SI  I.ydiau  iniitranient],  aends  forth  ■  ahup  M  a 
Pep  nnte  at  the  same  time,  as  AnaxoudridatMJSB 
his  'Armed  Fighter'  :  — 


And  the  flutes  called  lohu-jlulti  are  tba  hm*  «UA 
are  calli-il  pMiimi  by  the  AlexandriMH ;  aad  dMf 
arc  made  of  wood  growing  in  LJbya.  But  Jufau  mljt 
that  the  flute  which  is  made  out  of  tha  tag-boaa  tt 
till-  kid  is  an  invention  of  tha  Thehaaa ;  aai  1^ 
phon  says  that  tbooa  ■— ""*■ "-'  -•— •— 


FLUTE. 
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FLUTINGkLATHS. 


Mm  [ivofy]  were  fint  bored  among  the  PhoeniciaiiB/' 
— ManompkittB^  bv  Athrnjbus,  a.  d.  220. 

'"I%a  Phrygtan  deep4oned  flute  had  a  bell  mouth, 
Uke  a  trumpet."  —  Ibid. 

So  they  had  no  Uck  of  flutes  and  writen  on  the 
■■me  2,000  yean  ago. 

Flutes  are  extensiyely  made  and  used  by  the  Bra- 
ifllian  natiyes.  The  bones  of  which  they  are  made 
■n  yellow,  jagged,  and  far  from  inviting  to  delicate 
lips.  Their  tones,  however,  are  singularly  soft  and 
omUow.  The  laigest  has  two  bones,  each  12  inches 
long  and  fl  inch  bore.  They  are  united  by  twine 
neatly  wound  and  worked.  On  the  back  of  the 
kwer  part  are  finger-holes,  shown  in  Fig.  2042. 
The  whistle  part  is  constructed  by  a  cone  of  resin- 
ous cement  beneath  the  mouth-orifice,  the  ridge 
of  oement  rising  to  the  center  of  the  tube.  The  in- 
■tmment  is  played  by  blowins  through  the  upper 
end,  as  in  a  clarinet.  A  smaller  flute  is  made  to 
"jfiBjhY  blowing  in. at  either  end.  Another  has  a 
■welled,  wooden  mouthpiece,  and  no  side  openin^j^. 
Dual  bone-flutes  with  nnger-holes  are  yet  used  in 
the*  northern  provinces  of  Brazil ;  besides  bamboo 
ftltea  and  instruments,  with  which  the  voices  of 
wild  beasts  are  imitated  with  singular  accuracy. 

The  Peruvians,  among  a  multitude  of  musical  in- 
struments, had  flutes  of  various  sizes,  the  tambour- 
ine, and  the  Hnga,  a  kind  of  guitar  with  'five  or  six 
■trings.  They  had  also  a  syrinx,  or  pan's  reed,  with 
e^t  pipes,  —  one  more  than  the  classical  and  the 
modem. 

The  flute,  as  we  now  know  it,  was  long  known  as 
the  Oerman  fl^Ue,  having  one  end  closed  by  a  plug, 
the  mouth-orifice  being  on  the  side.  The  common 
Tmrieties  of  this  flute  have  six  open  holes  and  a  sev- 
enth closed  by  a  key,  as  in  oboes,  bassoons,  etc. 
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Flntes  are  now  made  with  from  seven  to  ten  keys, 
by  which  the  fingering  of  many  musical  passages  is 
mnch  facilitated. 

Flutes  are  made  of  hard  wood,  ivory,  glass,  metal, 
or  vulcanised  rubber. 

In  the  Smithsonian  Institute,  Washington,  is  a 
Ghiiana  native  flute  madn  of  the  thigh-bone  of  a  tiger. 

Taucanson's  automaton  flute-player  was  a  life- 
sized  figure  dressed  in  the  habit  of  the  period  (1730), 
and  stimding  on  a  pedestal.  The  figure  and  the 
stand  were  nlled  witn  the  machinery.  The  figure 
was  wound  up  with  a  key,  and  played  music  on  a 
real  flute.  Air  was  emitted  at  the  mouth  of  the  fig- 
nie  and  projected  into  the  mouth-hole  of  the  flute. 
The  force  of  the  blast  was  proirartioued  to  the  loud- 
ness or.  softness  required,  and  we  presume  the  size 
and  perhaps  shape  of  the  embouchure  formed  by  the 
lips  was  varied  according  to  the  pitch  and  perhaps 
the  timbre.  The  details  of  the  invention  in  this  re- 
spect have  not  come  down  to  us.  The  fiii^rs  were 
made  of  some  elastic  material,  and  were  made  to  stop 
the  holes  in  the  order  retjuired.  The  compass  of  the 
machine  is  not  stated,  nor  the  number  of  tunes 
within  its  repertoire. 

In  a  flageolet- player  subsequently  made  by  the 
same  artist,  the  number  of  holes  was  but  three,  and 
the  variation  of  the  pressure  on  the  bellows  was  from 
one  ounce  for  the  lowest  to  fifty-six  pounds  for  the 
highest. 

About  1820  two  automaton  flute-players  were  ex- 
hibited in  London.     They  played  eighteen  duets. 


2.  (ArehiUeturt,)  a.  A  long  verticel  jgroofe  in 
the  shaft  of  a  column. 

It  is  usually  circular  in  section,  bat,  when  anga* 
lar,  the  shaft  is  called  a  oanUd  column. 

The  Doric  column  has  twenty  flutes. 

The  Corinthian,  Ionic,  and  composite  have  each 
twenty-four  flutes. 

The  Tuscan  none. 

h.  A  hollow,  concave  chamfer,  gutter,  groove,  or 
channel ;  the  receding  member  of  a  compound  mold- 
ing. 

3.  A  species  of  ruffle. 

4.  A  £op  in  an  organ. 

Flute-bit.  A  wood-boring  tool  adapted  to  be 
used  in  a  brace,  and  used  in  boring  ebony,  rosewood, 
and  other  hard  woods.    See  Bit  ;  Boring. 

Flute-or'gaiL  {Mnaic.)  An  oi^n  in  which  the 
sound  is  produced  by  the  action  of  wind  on  a  cutting 
edge,  in  contradistinction  to  the  reed-^irgan,  in 
which  the  sound  is  produced  by  a  vibrating  tongue 
of  metal.     See  Rred-organ. 

The  fluU-pipe  has  a  hollow  foot  to  conduet  the 
wind  to  the  body,  which  is  fastened  thereto.  Be- 
tween the  foot  and  the  body  is  a  diaphragm  with  an 
aperture  through  which  the  wind  escapes,  coming 
in  contact  with  the  upper  lip  of  the  mouth  and 
being  set  in  vibration,  tnereby  causing  the  sound. 
As  in  the  flute,  the  ouality  of  the  sound  is  governed 
by  the  proportions  ot  the  pipes. 

The  pi|ies  are  made  of  metal  or  wood,  are  generally 
cylindrical  and  open  at  the  end. 

The  wooden  pipes  are  square  in  section,  their  ends 
being  stopped  with  Mnpums,  whose  distance  from 
the  Up  mouulates  the  tone,  as  in  the  flute. 

The  longer  the  pipe  the  graver  the  sound,  —  like 
the  flute  again,  as  may  be  observed  by  blowing  it 
after  stopping  all  the  side  holes  in  the  -nute 
with  the  fingers,  and  iigain  after  raising  the 
finjKrs. 

The  fluU-oryan  is  also  called  the  tnoiUA- 
organ,  and  the  nunUh  or  flute  pipes  are  tech- 
nically known  as  flues;  a  contraction  of 
fluUs. 

Slute-plpe.  {Music.)  An  oigan -pipe  having  a 
sharp  lip  or  ynnd-eutter  which  imparts  vibrations  to 
the  column  of  air  in  the  pipe,  producing  a  musical 
note.     See  MouTH-PiPE. 

Iltite-«top.  (Music.)  A  stop  of  an  oigan  in 
unison  with  principal,  and  tuned  one  octave  above 
open-diapason.     See  Stop. 

nn-tt'na.  A  kind  of  accordeon  resembling  the 
concertina. 

A  form  of  melodeon.  An  instrument  worked  by 
a  bellows  and  keys  in  bank,  and  htfving  one  set  A 
reeds. 

Flnfing.    1.  A  species  of  ruffle. 
-   2.  One  of  the  longitudinal  grooves  in  a  screw-tap^ 
giving  cutting-edges  to  the  thread.    See  FLirrE. 

Flnfing-oyl^-der.  One  having  longitudinal 
grooves  to  corrugate,  crimp,  or  flute  thin  sheet-metal 
plates  or  fabrics. 

Flut^-i'TOIL      A  ««•  »**• 

species  of  laundry-iron 
which  flutes  the  clothes. 
In  the  example,  the  iron 
has  a  segmental  corru- 
gated fiace,  and  works 
upon  a  flat  corrugated 
bed. 

An  Italian 'iron;   a 
yauffering-\  ron . 

FInt'ii]g-4athe.  One 
which  cuts  flutes  or  scrolls  upon  columns  or  belui- 
ters.    The  flute  proper  is  the  vertical  groove  in  a 
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eolumn  or  pillar,  but  the  flute  of  the  lithe  ii  ■ 
ipinl.  Sevural  friniis  of  nitu'hiiiiai  are  tiUiitcd  to 
tDU  purpoac.  One  i*  allii'd  in  itH  pHiiuiple  to  the 
riflin);- machine,  an  in  Januury's  patent,  103^.  The 
baluKtpr  is  fcil  endvaya  aftninat  a  lateral  tool,  being 
rotated  on  tta  axil  at  aiirh  a  rate  ai  shall  imjiart  the 
numlxr  of  tuniH»r|inrt  nf  A  turn  to  the  Taotm  length. 
Of  this  kinil  is  Fig.  SOlS  (.11,  in  which  the  piece  a 
nt.3046. 


tob«  cut  Umuviil  lon;;ilii<iinHlly  through  the  holdiT 
b,  and  at  ihi-  smiie  lime  in  rutntiil  wi  that  ihv  tool  c 
in  ita  reTolatioiu  may  cut  the  i!piml  groove  shovrn 
ata^. 

ff  is  a  nming-lnthc  in  which  n  pair  of  cutters  rc- 
volvifi  in  a  (ilaiir  iilitique  with  tlie  line  of  ntotion  of 
the  IwtutitiT.  Th<^  latter  i^  niuvcd  longitudi natty 
l>y  ttii>  riu'k  and  jiinion  r  y,  and  rotated  liy  the  wliei'l 
and  [liuinu  h  i ;  the  cutlers  m  in  rotating  in  parallel 

Fluflng-^ao-oUlW.  <>uc  tiaviiiK  a  pair  of 
TolletK,  eucli  iiiLr  Iwiviiit;  pnijcctioMH  wliicti  enter  tlic 
intenleiitnl  eiuci's  of  llie  ullier.  l!y  turning  ttie 
operating  screw,  the  tieiit  Inir.  and  uilh  it  the  upper 


Flntlng-idana.    (JDuury.)     II  plsnr  sdsiWH  m 

Hnf  tar-whML    A   watcr-whcel  of  widnM 
diameter  placed   at    the   bottom  of  A 
chute  10  M  tn  ivceire  the  itntact  oT  the     ll-  K- 
tieaii  ufwater  in  ttie  chute  and  pruatock.  j 
Ita   natue   is   deiiTud   fnxii   i*-   — '■■' 

Flux.    A  aalt   added 
fuMon  of  a  inineraL 

Limestone  ia  used  with 

Crude   flux 
niti'r  and    tartv   added 
metal  in  the  crucible. 

irAt/eflnxii 
by  projecting, 
purtiona  at  a  time,  eijual 
iwrta  of  niter  tuid  tartar 
tnto  a  md-hot  crucible. 

JIliKk  llui  hBH  double  thr  praportiona  of  U 
and  the  reaultin;;  prodnrt  in  daitc  colored. 

Ktoweui's    tlux    con«iita  of  putvpriml   gtaa^  II 
partB  ;  cali-imil  Iwnx,  2  parts  ;  chaROKl,  1  part. 

Liuu  acta  an  a  Aux,  when  in  excca^  io  briA- 
malting. 

Liuir,  soda,  petatk,  Itad,  hanx,  are  used  as  RaiH 
in  glBM'niakinK- 

FluoT-fiiar  a  uaed 


Tlic  fluxca  uaed  hy  adderen  are,  — 
Rhthx,  Venice  tarprntine. 

Sal-anminniHT.  Tattow. 

(Iitoride  of  zinc.  GaUipoli  oil. 

Fltui-apooo.  (UtlaUMTgn.)  A  small  ladle  IK 
dipiiing  out  n  uni|je  of  moltrn  metal  to  he  tnled 

ny.  1.  {Horologif.'i  A  reguUUng  device  (■) 
used  foRnerly  in  clocks,  and  latterly  in  maifeml  hoK 
to  control  the  rate  of  speed. 

The  vanes  impinge  njion  thf  air  and  meet  whk  i 
resistance  depeiidiiig  upon  tlieir  sica,  radial  widt^ 
angle,  numlier,  and  speed.  By  clianging  tbsae  es*- 
ditions,  or  any  of  them,  the  rate  of  going  of  the  wn- 
chine  n»y  be  regulated  ;  the  feaistaiKC  of  the  ar 
iticressing  in  a  very  npid  rstin. 

The  device  is  stilt  aae<l  in  the  striking  fwtl  rf 
clocks  and  walchea. 


FLY-BLOCK. 

In  TDUiicsl  boxea  t)ie  position  of  the  wiogg 
jiutable,  so  u  to  rary  their  angle  of  inip&ct  u] 
the  air,  tliui  increaxin^  or  diminisliin^  the  resista. 
rf  a  given  surface  of  wiug  and  modifying  the  speed. 

Thia  r^culator  was  prubably  the  first  device  at- 
tached t«  the  goin^  works  of  a  clock,  many  ccnturieK 
bijbre  the  oscillatiu);  arm  or  the  pendulum  were 
adapted  to  the  purpose.     iSee  Pendulum. 

Among  the  clocks  thus  regulated  may  be  cited 
that  of  Kichard  of  WallinKford.  abbot  of  St. 
Alteiu,  A.  Ti.  13S0.  It  U  lilcely  that  the  clock 
erected  in  the  Uld  I'alace-Yard,  Loudon,  in  1S88, 
and  that  af  Canterbury  Catlicdral,  a.  d.  1292,  were 
inilarly  constructeil.      To  go  a  et^^p  farther  beck. 


-Charlemagne  by  the  Caliph  Haroun  Al  Baschiii, 
A.  D,  810,  were  of  liimilar  conatructiun  ;  or  perhaps 
wen  clepsydras. 

2.  ( Priniiag. )  A  vibratinK  frame  b  with  lingers, 
taking  a  printeil  sliect  from  the  tapes  and  delivering 
it  on  to  tne  heap. 

S.  (JfniUtng-macAtjw.)  Another  naiDB  for  the 
Latoh  (which  sec). 

4.  [Spinning.)  The  arms  which  revolve  around 
Um  bobbin  in  a  spinning- frame,  to  fiouf  the  roving 
ot  ysrn  which  ia  wound  on  the  liobbin.    See  Flvbr. 

ft.  (MadUntry.)     A  Fi.v-WHBKi.  (which  see). 

5.  {Weaving.)  A  shnttle  driven  through  the 
■bed  Vf  a  blow  or  jerk. 

7.  o.  The  length  of  a  flag  from  the  staff  to  the 
Dnter  edge.     The  perjiendicular  hight  ia  the  hoist. 

h.  The  part  of  a  flag  beyond  the  jo^t.  which  oc- 
cupies the  upper  left-hand  corner.     See  Flao. 

8.  {NaiUical.)  A  compass-card  having  marked 
upon  it  the  iiointn  or  rhumbs,  thirty-two  in  num- 
ber. The  cnrd  Is  moved  liy  a  magnetic- needle  be- 
neath. The  angle  of  the  ship's  course  with  the 
magnetic  meridian  is  shown  nn  thu  man^nal  plate 
by  a  line  called  the  lubUr'n  line.     See  Mariner's 

9.  A  kind  of  carriagn  ;  nsually  a  closed  vehicle 
plying  for  hire  and  drawn  by  one  horse. 

10.  A  certain  part  of  theatrical  stage  scenery. 

11.  The  swinging  weiRlited  arm  of  some  kinds  of 
presses.     See  Flv-piiess. 

12.  A  factitious  insect  as  a  bait  for  fiiih  in  angling. 
AluickU. 

^  Fly-blOOk.  {//aulit>.l.)  A  large  flat  block, 
double  or  single.  The  iloiibie  block  somctimcii  has 
two  sheaves  at  one  part  and  one  sheave  in  the  other 
portion.     Used  in  the  hoisting- tackle  of  yards. 

E^y~boatd.  (PrtH/sij.)  The  board  upon  which 
the  printid  sheets  are  laid  by  the  Jli/. 

liy-boat     1.   A  rapiil  (uisaen(;er-boat  on  canals. 
2.  A  large,  flat-bottomed   Dutch  coast! tig- vessel. 
An  ironical  term. 

liy-diilL    One  having  a  reciprocating  fly-wheel 
which  gives  it  a  steady  momentum.      The  driving 
power  uonsists  of  a  cord  winiling  in  reverse  direc- 
tions upon  the  spindle  as  it  rotates  flrst  in  one  di- 
rection and  then  in  the  other. 
Flf.  3Me.  Pressure  on  the  end  of  the 

.  spindle  kfppa  the  drill   to  its 

Jl  work.     The  fly-wheel  pulsates 

H  ■      like   the    balance-wheel    of   a 

^^J*^  watch,  and  as  it  n-nches  each 

,  jr  II  ^v.  end  of  its  stroke  the  conl  has 
H  *  become  wound  on  the  spindle, 
so  ns  to  be  ready  to  commnni- 
cate  the  impnlse  in  the  other 
direetion,  by  a  ])ressure  on  the 
h:ir  which  unwinds  the  cord  by 
Flf-DriU,  rotating  thespindle.     Arelaia- 
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tion  of  pressure  on  the  bar  allowi  the  apindle  to 
pass  beyond  the  point  of  unwinding,  and  the  cord 
winds  unuQ  it  in  a  reversed  spiral. 

This  drill  may  be  run  by  a  bow. 

Fly'ar.     1.  A  contrivance  with  arms  which  re- 
volves around  the  bobbin  in   the 
bobbin  and  fly  frame,  or  the  throMc-        He.  3060. 
framt,  which  machines   draw  and 
twist  the  silver  into  aronn^,  or  the 
latter  into  yam. 

The  fiytr  fita  on  to  the  top  of  the 
spindle,  and  one  arm  (in  the  bobbin 
and  fly  frame)  ia  made  hollow  to 
form  a  paHsage  for  the  yarn,  which 
enters  at  the  cup  above  the  top  of 
the  spindle,  and  after  a  turn  or  two 
round  the  end  of  the  arm  is  dis- 
tributed on  the  bobbin.  In  the 
throstle- frame  the  roving  entering 
above  ia  wound  rouni^  the  arm  of 
Ihejivc,  instead  ofpaasing  (ftroujA 
a  tubular  arm.     See  TUHOBTLB. 

The  flyer  rotates  with  the  spin-  ■ 
<lle,  and  their  rotation  gives  the 
twist  to  the  yam.     The  bobbin  is 
indejiendeiit  of  the  spindle  motion, 
but  in  roving- machines  has  a  sur- 
face motion  Clonal  to  the  rate  of  de-  f)|«r, 
livery  of  the  yam  from  the  draw- 
ing-rollers.     See  Rovinc.     The  same  also  occurs  in 
the  BoBBES  ANB  Flv  Framf.  {which  see). 

In  the  throsllt,  the  winding  occurs  by  the  deten- 
tion of  the  bobbin,  which  rests  on  the  copping-rail, 
the  bobbin  being  dragged  around  by  the  jani  pro- 
ceeding from  the  end  of  the  flyer,  the  resistance  to 
revolution  on  the  pert  of  the  bobbin  effecting  the 
winding.     See  Throstle;  Eooatobial  Box. 

2.  The  fan-wheel  on  the  vane  of  a  windmill  cap 
which  rotates  the  latter  as  the  wind  veers.     See  Cap. 

3.  A  step  in  stairs  that  ascend  in  one  inclined 
plane,  without  winding. 

A  straight  reach  of  staira.     A  flight. 

4.  {Priniing.)  A  vibratory  rod  with  fingers  which 
take  the  sheet  of  paper  from  the  tapes  and  carry  it 
to  the  delivery -table,  the  sheet  resting  flatly  against 
the  flyer-tingers  by  the  resistance  of  the  air.  See 
Fly, 

Fly'er-lathe.  (Wearitig.)  A  lay.  lath,  or  iajten 
for  beating  up  the  weft  into  the  shed,  compacting 
it.  Specilicaily,  it  may  mean  a  suspended  lathe,  as 
distinguished  from  the  batten  in  a  frame  Joumaled 

Ply-gov'em-or.  One  which  regulates  speed  by 
the  impact  of  vanes  upon  the  air.     A  fiy. 

FlT'ing-ar-tU'leT'y.  Field  artillery  when  the 
gunners  are  all  mountad  ;  either  on  horses,  or  ou 
the  limbers. 

.  Fly'ing-bilclge.  A  temporary  bridge,  suspended 
or  Hoating.  A  military,  ponton,  or  boat  bridge. 
Sec  BRnic.K  for  varietiea. 

Ply'ing-btlftTeMl.  A  structure  spanning  the 
roof  of  an  aisle  between  an  outer  buttress  and  the 
wall  of  the  nave.  It  assists  in  resisting  the  thrust 
of  the  roof. 

riy'to^Jib.  {Nautieal.)  A  sail  eitended  by 
the  flying  jib-lmom  beyond  the  stAndiug  jib. 

Flying  Jib-boom.  INauiicoJ..)  An  extension 
of  the  .fib-boom.  It  is  sometimes  in  one  piece  with 
the  latter,  and  sometimes  connected  therewith  by 
means  of  a  boom-iron,  in  a  manner  analogons  to  that 
of  the  jib-bnom  on  the  bowsprit. 

Fly'lng-ma-oblne'.    To  Deedalua,  who  is  said 
to  have  flourished  about  1300  B.  0.,  is  awribed  tbe 
of  the  first  Ayin^vMchiiM.    Bdsg  d^ 
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nrous  of  esraping  from  the  wrath  of  Minos,  king  of 
Crete,  and  no  method  of  sea  conveyance  presenting 
itself,  he  rcsolwd  to  att^niiit  tli^^ht  through  the  air, 
and  made  accordingly  wings  of  feathers  united  by 
wax  for  hiiaself  and  his  son  loams.  They  a^'ended 
into  the  air,  and  Daedalus  arrived  safely  in  Sicily, 
but  Icanis  n>se  too  high,  and  ai>|>roaching  too  near 
the  sun,  tlie  wax  of  liis  wings  was  inelteil,  and,  the 
unceraentwl  fubric  falling  asunder,  the  rash  youth 
fell  into  the  s(>a  and  was  drowned.  Notwithstand- 
ing the  multiplirity  of  attempts  which  have  been 
made  to  accomplish  the  feat  of  rising  aliove  the 
earth  by  means  of  wings,  loams  remains  a  solitary 
warning  of  the  danger  of  approaching  too  near  to 
the  sun. 

Roger  Bacon  a.«is<»rted  in  his  time  that  there  ex- 
isted a  tlying-miicliine  ;  he  had  never  seen  it  him- 
self, nor  <lid  he  know  any  one  who  had  seen  it,  but 
he  knew  the  name  of  the  inventor. 

In  1709,  GusFuiin,  a  Portuguese  monk,  constmcted 
a  ma<;hine  in  the  form  of  a  bird.  He  was  |M;nsioned 
for  thi.s,  and  wjis  thus  |>erhaps  enabled  to  rise  in  the 
world,  which  his  nuichine  signally  failed  to  do.  Not 
disi^ouraged,  however,  in  1736  he  constmcted  a 
wicker  basket  covered  with  i»;ij>er,  which  rose  to  the 
hight  of  200  feet  in  the  air,  by  which  he  gaine<l  at 
least  fame,  if  not  money,  for  lie  was  afterwards  re- 
puted a  sorc»rrer. 

It  was  in  1783  that  the  Montgolfiers  discovered 
that  the  lesser  speoiMc  gravity  of  heatt^l  air  CR'atetl 
an  ast^ensive  force  by  which  heavy  objects  might  be 
raiseil  through  the  atmosphere  ;  and  in  less  than  a 
month  aft«Twanis  hy«ln>gen  gas,  wliich  had  then 
been  known  for  aliout  seventeen  years,  was  success- 
fully employed  in  a  IkiHoou  for  the  same  purpo.se. 

This  seemed  to  render  the  iilea  of  aerial  navigation 
more  feasible,  and  acoonlingly  Blanchard,  one  of  the 
earliest  aeronauts,  on  his  tirst  ascent  from  Paris  in 
March,  1784,  provided  his  balloon  with  wings  and 
a  rudder,  but  found  them  us*»les8.  After  this  we 
hear  little  of  attempts  to  guide  or  i)roiNd  balloons 
through  the  air  until  alxmt  1843,  when  Mr.  Monck 
Mason  pro])osed  the  Archimedi'an  sc^rew  as  a  motor, 
and  constructed  an  egg-slia^ied  balloon,  which  was 
placed  on  a  wooden  fnime  in  the  form  of  a  canoe, 
with  an  Archimedean  sirrew  at  one  end  and  an  oval- 
shaped  rudiler  at  the  other.  A  mo<lel  of  this  ma- 
chine, iwX  in  motion  by  a  screw  moved  by  clock- 
work, was  propelled  aroun<l  a  room  by  this  means  ; 
but  the  larger  ma(!hine  appears  to  have  met  the  fate 
of  all  its  kindn'd  contrivances. 

About  the  .same  time,  a  Mr.  Henson,  in  England, 
patented  a  machine  consisting  of  a  car  attached  to  a 
nuge,  rectangular,  wing-likt*  frame,  covert-d  with 
oiled  silk  or  canvas,  and  to  be  pro|>elle<l  by  a  steam- 
engine  in  the  i.-ar  working  two  vertical  fim-wheels 
with  obliipie  vanes  ;  while  a  frame  like  the  tail  of  a 
bird  was  to  act  as  a  rudder,  and  make  the  ap{)aratU6 
ascend  or  descend  at  i>leasun>.      It  did  not  as4>end. 

In  1850,  a  Mr.  Bell  a.si!end«Hl  from  Kennington, 
England,  in  an  "  aerial  machine  "  in  the  fonn  of  a 
prolate  spheroi<l,  which,  it  is  said,  he  pro(M*lled  by 
a  s<*rew,  and  steen'd  by  means  of  an  ap]varatus  for 
that  purjwse,  during  a  liight  of  nearly  thirty  miles. 
If  this  bo  so,  it  must  have  been  prolwibly  owing  to 
the  s«*n*nity  of  the  atmosj>here. 

During  the  same  year,  M.  Julien  at  Paris  made  a 
mo<lel  balloon,  sha|H'<l  like  a  fish,  whi<'h  was  made 
to  move  in  the  air  by  clo<rk-work  operating  a  jxiir  of 
wings.  The  mmlel  was  four  yanls  long,  fomied  of 
gold-beater's  skin,  and  filled  with  gas. 

A  similar  machine  on  a  large  sc&le  had  been  tried  in 
England  some  twenty  years  before,  and  failed,  though 
a  model  of  it  had  been  to  a  certain  degree  successful. 


Mr.  Petin,  a  coantT}'nMn  of  JuUen'i,  projertcd  u 
the  same  time  (1850)  a  "aystcin  of  acrul  nari^ 
tiou."  Certainly  a  high-sounding  name  ;  bat  tkm 
the  machine  itself  wa«  to  be  on  a  Uige  Male.  It 
was  to  consist  of  an  immense  framework  480  feci 
long,  supiK>rted  by  four  balloons,  each  90  feet  in 
diameter,  was  to  nave  four  i«nichut«ii,  and  a  plat- 
form for  ] passengers.  Two  norizoutal  si'rews  wets 
provided  tor  its  iiropuUion.     See  BallihjN. 

Fly'ing-pinlon.  (Horology,)  The  lly  of  a  clock. 

Fly-net.  1.  {Menage,)  A  net  of  nicahea,  or  a 
fringe  of  k'ather  strips,  to  protect  a  horae  from  fiifa 

2.  A  net  in  an  op«n  window  to  prevent  entrance 
of  flies  and  other  insects. 

Fly-nut.  A  nut  with  wings,  to  be  twit>ted  by 
the  hand  ;  as  the  screw-nnt'of  a  Iiand-vise. 

Fly-preM.  A  screw-preas  in  which  the  power 
is  derivtnl  from  a  weightea  anu,  swinging  in  a  hori- 
zontal plane,  as  in  embossing  and  die  presses. 
Presses  of  tliis  kind  are  use<l  in  making  buttona, 
washers,  flat  links  for  chains,  cutting  and  gumming 
saw-teeth,  making  ))ercus8ion-caps,  hteel-|iens,  etc. 

Fly-punoh'ii]^  Praia.  A  press  for  cutting  teedi 
on  saws  and  for 

other  pur jwses.  Fig.  MM. 

The  fly  is  the 
weighted  lever, 
wliich  actjuires 
an  impetus  in 
its  descent. 

Fly-raiL  A  hinged  cleat 
or  bracket  attached  to  the 
frame  of  a  table,  and  turned 
out  to  supiK>rt  the  leaf. 

Fly-shuftle.     A    shuttle 
driven  by  a  picker,  in  contra- 
distinction  to  one   thrown 
by  hand.    The  picker  was  in- 
vente<l  by  Kay,  about  1750. 

Fly-trap.  A  device  for 
catching  flies.  There  are 
several  forma.  In  Fig.  2052, 
the  faces  of  the  bait-pans  are 


Ftjf'Pumtkimg 


brought  together  by  spiral  springs  on  ibe  remonl 


hsixx 


of  the  detent-pin.    On  lepaimtiiig  the 
setting,  the  flies  drop  into 
the  receiver  beneath. 

Another  form  is  that  in 
whii^h  the  flies  unconsciona- 
ly  walk  into  a  cul-de-mc^ 
whence  they  fail  to  find  a 
wav  of  retreat. 

Other  forms  have  rollera 
baited  and  turned  by  clock- 
work so  as  to  gradually 
carry  the  flies  around  into 
the  gauze  trap  or  to  a  posi- 
tion from  whence  they  drop 
into  the  drowning-tray. 

Fly^whaeL  A  heavy 
wheel  attached  to  maehin- 
ery  to  equalize  the  oiove- 
ment.    By  its  inertia  it  opfioaea  any 


pans  ibr  le- 
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FOAM-COCK. 
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FOG-ALARM. 


tion  of  speed,  and  by  its  momentum  it  prevents  Bud- 
den  diminution  of  speed  ;  in  the  latter  case  it  acts 
as  a  store  of  power  to  continue  the  movement  when 
the  motor  temporarily  flags,  or  in  passing  dead  cen- 
ters when  the  motor  is  ino^wrative. 

Fly-wheels  wei-e  first  mounted  with  teeth  on  their 
peripheries,  to  act  as  first  motions,  by  Fairbairn  of 
Manchester,  England. 

The  fly-wheel  attached  to  the  engine  set  up  at 
Millwall  by  Boulton  and  Watt,  for  rolling  armor- 
plates,  weighs  100  tons. 

The  Mahovo  is  the  name  given  by  the  inventor, 
Gaptain  C.  Von  Schubersky,  of  Russia,  to  an  adap- 

Fig.  2054. 


Von  Sckuber$ky^s  MaJiovo. 

tation  of  the  fly-wheel  to  accumulate  a  reserve  of 
force  to  be  used  at  intervals  when  a  greater  power  is 
needed. 

A  pair  of  heavy  cast-steel  fly-wheels  have  an  in- 
dependent truck  of  their  own,  which  is  introduced 
into  the  train  immediately  Ix^hind  the  engine.  The 
track  has  three  pairs  of  running-wheels  approaching 
each  other  very  nearly  by  tlu^ir  circumferences.  In 
the  intervals  between  these  wheels  are  placed  two 
pairs  of  friction-wheels  resting  immediately  on  them  ; 
and  in  the  interval  between  these  rests  upon  their 
circumferences  the  large  axis  of  the  raahovos  ;  the 
huge  fly-wheels  themselves  overhanging  the  truck 
npon  the  two  opposite  sides.  When  the  train 
moves,  the  nmning-wheels  impart  motion  to  the 
friction- wheels,  and  the  latter  tmnsfer  this  move- 
ment to  the  fly-wheels.  The  diameters  of  the 
wheels,  and  that  of  the  axis  of  the  fly-wheels  where 
it  rests  upon  them,  are  so  related  that  a  velocity  of 
18.6  miles  in  the  train  will  genenitc  in  the  circum- 
ference of  the  fly-wheel  a  rotary  velocity  of  466  feet 
per  second  ;  and  as  the  fly-wheels  themselves  weigh 
26  ton.s,  it  is  computed  that,  with  this  velocity,  they 
will  embody  a  living  force  of  144,000,000  foot- 
pounds. 

As  the  train  moves  from  rest,  the  velocity  of  the 
fly-wheels  is  gi-adually  accelerated  until  it  attains  a 
maximum  corresponding  to  the'maximiun  velocity 
of  the  train.  If  steam  be  now  shut  ofl",  the  fly. 
wheels  become  a  source  of  j)ower,  and  will  return 
the  work  stored  up  in  them. ,  To  stop  the  train 
without  expending  this  accumulated  force,  the  frie- 
tion-wheebj  are  raised  outof  contact  with  the  driving- 
wheels.  In  ascending  a  grade,  the  force  of  the  fly- 
wheels comes  in  as  auxiliary  to  that  of  the  engine. 

Foam-oock.  {Steam-engine.)  A  cock  at  the 
water-level  to  blow  off"  scum. 

Poam-col-lecVor.  (Steam-boiler.)  A  pan  or 
other  device  at  the  water-level  in  the  steam-boiler, 
to  catch,  retain,  and  discharge  the  foam  which  rises 
to  the  surface  of  the  water. 

Fcycal  Length.  {Optics.)  The  distance  between 
the  object-glass  and  eye-glass  of  a  tele^ope. 

Fo-cim'e-ter.  {Photography.)  An  instrument 
for  assisting  in  focusing  an  object  in  or  before  a 
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camera.  This  consists  usually  of  a  lens  of  small 
magnifying  power.  Formerly,  when  the  fact  that 
the  actinic  spectrum  was  mainly  outside  of  the  vio- 
let end  of  the  spectrum  was  not  properly  understood, 
and  lenses  were  not  corrected  so  as  to  make  the 
visual  and  chemical  pictures  coincident,  an  instru- 
ment was  used  to  determine  the  amount  Of  move- 
ment necessary  to  throw  the  actinic  picture  upon  the 
sensitized  plate,  subordinating  the  visual  image. 

In  Clauuet's  instrument,  a  number  of  objects  are 
arranged  in  a  spiral  form  around  the  horizontal  axis 
at  different  distances,  so  as  to  be  all  ^visible  at  once 
from  the  lens.  If,  when  one  of  them  is  in  the  exact 
visual  focus,  another  is  found  to  come  out  more  dis- 
tinctly in  the  photograph,  the  discrepancy  evidences 
that  the  visual  and  actinic  foci  do  not  coincide,  and 
the  glass  should  be  rejected. 

G.  Knight's  plan  was  to  place  a  sheet  of  negative 
paper  in  an  inclined  position  in  the  camera.  A 
pnnted  sheet  being  placed  before  the  camera  and  a 
picture  taken,  the  relative  clearness  of  the  image 
will  determine  the  true  photogenic  focus. 

Fo'cus-ing-glaaa.  (Photoaraphy,)  A  glass  used 
for  magnifying  the  image  on  the  ground  glass  in  the 
camera,  to  enable  the  opemtor  to  get  it  in  better 
focus. 

Fog-a-larm'.  {Nautical.)  An  audible  signal 
warning  vessels  from  shoals  or  other  dangerous 
places.  Fog-alarms  are  various  in  their  kind,  their 
operation,  and  their' construction.  As  to  kind,  they 
consist  of  bells,  whistles,  and  tnimpetis.  As  to 
operation,  they  jfre  sounded  by  the  current,  by  the 
ebbing  and  flowing  tide,  by  the  swaying  of  the 
waves,  by  the  wind,  by  bellows,  by  clock-work  im- 
pelled by  weight  or  spring.  As  to  construction, 
they  are  adapted  for  headlands,  liKht-ships,  buoys, 
or  to  be  anchored  by  piles  on  spits,  sand-bara,  or 
shoals. 

A  somewhat  notable  signal  of  this  kind  was  the 
bell  on  the  Incheape  Rock,  which  was  placed  there 
by  the  "good  old  abbot  of  Al>erbrothock,"  as  sung 
by  Southey  in  his  ballad  of  **  Ralph  the  Rover." 
The  bell  or  its  clapper  was  swung  by  the  motion  of 
the  waves,  and  was  anchored  to  the  dangerous  sub- 
merged rock,  in  the  track  of  navigation  in  the 
Fritn  of  Forth.  A  substantial  lighthouse  now 
stands  on  the  rock,  which  is  named  from  the  bell 
fomierly  placed  on  the  spot  by  the  courageous, 
pious  monks. 

In  A  the  apparatus  is  erected  on  the  deck  of  a 
ship  which  is  moored  in  the  position  required. 
From  posts  on  the  hull  is  suspended  a  pendulous 
frame  which  is  swung  back  and  forth  by  the  motion 
of  the  vessel.  A  transverse  bar  in  the  lower  part  of 
the  swinging  frame  actuates  the  wheel,  wliich  is 
joumaled  between  the  pendent  arms.  Thus  the 
motion  of  the  frame  partially  rotates  the  wheel  and 
rings  the  bell,  by  means  of  a  band  passing  over  the 
wheel  and  over  a  pulley  on  the  bell-shaft.  In  B 
the  clapper  is  moved  by  cam- wheel  actuated  by 
chains,  which  run  over  pulleys  as  the  float-am:  ri^ 
and  falls  by  the  motion  of  the  waves. 

Another  form  is  a  bell-buoy  with  paddles  which 
move  the  clapper.  The  clapper  of  another  is  moved 
at  regular  times  by  a  train  oi  clock-work. 

C  has  a  spiral  coil  of  tubing  joumaled  upon  stand- 
ards, and  oscillating  by  the  motion  of  tne  vessel. 
Each  end  of  the  spiral  has  a  whistle  and  a  valve 
opening  inward.  The  coil  contains  a  quantity  of 
water,  which,  as  the  coil  is  oscillated,  changes  its 
position,  and  forces  the  air  out  through  the  wnistles 
with  a  prolonged  sound. 

In  D  the  air  is  mechanically  condensed  and  stored 
in  a  reservoir.   The  cam  on  the  rotary  shaft  actuates 


tli«  tiItb  for  tbg  tmipoae  oF  nryin^  the  loand*,  to 
gin  a  Mriea  of  aadibw  ngnal*  mora  intelli^bls  Uun 
mere  indeiieiident  ioudiIi  repeated.  A  trumpet  and 
whiftle  an  attached  to  oomiectiiig  pipes  proveadiog 


from  the  reserroiT.  The  »alve  govema  the  air-aper- 
ture in  the  pipe  Inuling  to  the  trumpet 

Among  othrr  ilericea  may  be  citnl :  — 

One  drive*  conlp^(^ned  air  or  atrnn  throiifth  per- 
forated, routing  dinkn  or  pUtes.  The  sound-tram- 
pet  haa  a  pa raboli rally  ihaped  extennion. 

Anothvr  ha.*  cylinder  provided  with  ititerior  clap- 
per-TalviH  near  the  heads  ;  these  admit  air  when  the 
water  n?cede9,  but  prevent  its  ntcape  at  the  Talve- 
way  whrn  the  water  rises  ;  the  sir  haa  its  exit  through 
the  whittles,  and  sounds  the  aianD. 

Another  hui  two  whistles  and  asingle  nnntli-pieoe, 
the  aim  beintt  to  produce  diacordant  aoiuda,  whioh 
arrest  attention. 
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power  engiiM^  la  pbead  M  ThMkA  UM^tf 
a^lem,  Haii. 
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nd,  and  mng  lij  tba  MOtfaa  «(  at  tNMlMftM 
the  wind,  ■•.•  *■!■!■(  to  MMtaiK    In  M^ 

Fos&    (JTMv)     A  fiii|i   fcr  Mdlfat  Ik. 

(ConiwaU.) 
FoB-bom.    Sea  Foo-ALasM. 


8a«  Foo-ALAXM. 


road  track,  la  indicala  iaagm  al 
For  nautiMl,  aae  Foo-ALaui. 


_.   .        .  aoeardlng  tc  tba  UtBUm  if  mmi0a^ 
Usnally,  motion  derimd  bam  tha  nm^  oaMfc' 


the  wind,  or  dock-watk. 


the    example,    the   •        >" 
tnonnted  upon  a  p 
trendty  an  ordinary  w 
ward.     When    Um    ' 
water  and  nched    lu  «« 
throngh  the  -Matla  aad  ■ 

iaatCapef'  h- 

milea  in  olcu    •• 
wind. 

FOIL    1.  AthfnkiJ 
color  a  gem  behind  wUw 
fdl  fmparta  iti  tint  to  ■ 
Taffue  and  In^iM. 

Foil  ia  made  Iv 
or  nopperoorereai      ■ 
■urface  ia  poliahed  bhI  I 
colored  or  white. 

TinorloulMlan- 

a.  Ad  a)    ' 


Mkin^^B. 


Fold.     1.  A  fmiced-in  inclomn  for  stock. 

S.  A  doubling  of  fabnc ;  x  plait ;  >  haa. 

F<dd'od-«ii'gl0  Joint.  Sm  AnoleJoikt,  Via. 
VI. 

Fold'er.  I.  Ad  'wary  or  bona  blade,  used  in 
Uditis  Bherta  for  binding ;  also  in  forwuding  sheeU 
from  the  pile  in  reniin;;  to  presses. 

S.  A  fbnn  of  spccUclvs  in  which  the  lenus  fold 
together  for  the  pocket,  and  graap  the  nose  by  a 
qirinn  bov  OT  stitT  joint  whon  in  use. 

Foldliu.  The  process  by  which  printed  sheets 
•n  so  donbled  np  as  tn  brins  the  pa^^  into  consecu- 
tiTcneMror  gathering  and  binding. 

Sheets  are  of  varying  sizes,  as  fisnijr,  mtiiium,TOyal, 
ima^,  etc. 

The  number  of  pages  to  each  aide  of  the  sheet  is 
Indicated  by  the  name  4to,  Svo,  12ino,  Iflmo,  24mo, 
SSmo,  48nH>.  Thu  foliii  sheet  has  two  pages  on 
•aeh  tide  and  is  once  folded. 

The  siia  of  the  book  will  therefore  de^wnd  npon 
the  size  of  the  paper  and  the  Dumber  of  times  it  is 
lidded.  Each  distinct  sheet  of  a  book  hi 
nark,  called  a  ti^natim.  These 
McntiTelv  to  form  the  book. 

Fold'tng-boat  One  whose  frame  is  collapnble 
fi)r  compact  stowage,   either  on  shipbowd  or  for 


He.  am. 


e  gatittrtd  a 


iy  FOLDIKa-HACHINK 

The  illnstnttona  show  several  kinds,  and  a  acMO 
more  might  be  readily  riven  would  room  psnnit. 
Tha  npper  one  is  a  davit-boat,  which  lies  comptctlj 
against  the  ship's  aide  until  the  toggU-fnune  is  ex- 
tended, and  the  elastic  skia  distended  thereby.  It 
is  then  swung  clear  and  lowered. 

Next  are  two  views,  in  tha  extended  and  collapwd 
fonns  respectively,  of  a  boat  whose  sides  are  hinsed 
to  the  keel,  and  whose  stem  and  stem  may  be  bid 
over  towards  the  midship  section  in  a  similar  man- 
ner, thougli  this  doei  not  appear  in  the  engraving. 
c  c  are  bogs  of  cork  which  are  pendent  in  the  col- 
lapsed fonn,  but  are  caiwht  up  againat  the  gunwale 
when  the  boat  is  ready  for  duty. 

The  lower  figure  has  a  frame  which  may  he  folded 
up  to  the  length  of  the  ribs,  and  a  widtli  eqmj  to 
the  thickness  of  the  ribs  when  laid  up  cloee  to- 
gether. Id  use,  a  skin  of  suffleiently  tongh  water- 
proof material  is  stretched  over  the  sxtm^d  ftima. 
See  also  LtPE-BOAT. 

Foldlns-ohalr.  A  chair  which  is  coUapdUe 
for  carriage  or  stowage.     One  of  the  examplei  is  • 


eMit-Oain. 


lihraiy-chair.  Another  is  a  camp-chair  in  two  pac- 
tions. The  lower  one  is  in  its  most  prolonged  fonn, 
and  is  a  loonj^. 

Fold'ins-door.  A  pair  of  doom  hnng  from  op* 
posite  sides  of  the  aperture,  and  meeting  midmy  <t 
the  pnsmiRe. 

FoId'big-4na-oliIiie'.  I.  A  machine  for  folding 
printed  sheets  for  books  ;  or  newspapers  for  mulingi 

The  book-folding  machine  illustrated  is  for  octavo 
work,  siiteen  pefl;ee  on  a  sheet,  eight  pages  on  * 
side.  The  sheet  is  placed  on  the  table,  so  that  two 
register-points  pass  through  holes  in  the  sheet  pre- 
vioustj  made  on  the  printing-presa.  The  folder  i 
comes  down  upon  the  folding  edge,  the  pint  give 
way,  and  the  sheet  passes,  doubled-edgs  firat,  be- 
tween a  pair  of  rollers  which  compreas  it ;  tape*  de- 
liver it  to  a  second  tabls  beneath,  where  a  second 


»  or  reconnoitering,  or  it  may  be  for  use  as  a  and  a  third  folder  act  upon  it  in  tiun,  and  it  ia  de- 
bridge  ponton.     Snch  boats  are  also  used  b^  sports-  Uvered  into  a  trough. 

men  who  travel  a  distance  to  meet  aqoatie  gams,  With   ISmo  work,  imposed  in  two  parta  at  dz- 

flnny  or  feathered,  on  coast,  lake,  or  river.  tMn  and  eight  pages  respectivBly,  the  """'■''ir  OOti 


FOLDIXG-UACHIHE.  W 

tbem  aput,  foldi  the  larger  part  lika  an  octavot  the  I 
■nailer  folda  but  once,  antl  U  then  iatU  into  Uie  i 
octaro  ponion  which  forma  the  (hUmiL  < 


I)  at  mmMtw  iBMW  rmmmS 
M  rtiifli  Um^  fns  n4  Mmmm 


Mkm    Ml   m» 


^ 


pasting;  and  triiDminfi  all,  drliTcriii);  a  comjilete 
copy  of  tcrnty-four  \»(!fi  naiiy  to  miL  It  will 
Ibid  rifihl  J»fF*  alonf,  uxlrrn  |iagr<i  alonr,  irith  or 
nilhoiil  puling,  or  Irimniiiif; :  or  will  folii.  pastr. 
Mid  trim  the  sixtrrn  pop-s  and  fold,  j»tp,  and 
trim  ihr  right  pages,  in-ftlinc  aame  vithoul  pasting 
in  the  insrl. 

Uachiors  at  thii  Kmi-ra]  I'hanu'ter  arr  alao  made 
tor  fnldioc-  T'^'i^P'  "id  trimminji:  or  for  folding, 
patting,  trimming  all  round,  and  ;iattine  on  a  rarer 
»f  differpnl  «>1omi  pipr.  Kev.  H.  VT.  Beechw'i 
wMkly  jonrnal,  the  "Christian  ITnion,"  ii  Tolded, 
tnaet,  and  ooTcrrd  in  thin  manner.  Thia  pMirr  qm* 
a  dnKle  Urjn 
**■  MO-  sheet  oT  43  x  47 

inrhei.  nuking 


>1  writiDjt-pipcr.  ^bJHj  II  b 


lac  *  •BnlMr  •! 
WU   ar   tefm 

FbOl-ated-joiat  (OBfatrf.)  A  »\lmd 
joint,  nherr  our  part  otnlks  anatW. 

Folio.  1-  The  mnakigBWBtMrflWpijBirfa 
book.  The  tim  folha  ai«  aa  tba  Irfl-fcMMJ  f^e,  Ih* 
oAf  QpoD  the  ligbL  TV  fnUo*  of  {inAlan  ■■Utf 
•re  frequenlt]-  in  iawtr-tam  lln^ii  BnBoah. 

S.  A  book  ichnn  ibcat*  an  Mdad  bol  MM^  !»■ 
paon  lo  thr  shnt- 

FoVo-poat,    A 

24  iDcbes. 

Follow-lKMrd.  (FmimiiMf.)  AbaanlhMHlft 
thr  putfin.  aad  an  wUai  It  Ika  aUI*  tha  la^  * 
bring  nnaDMl.     Ke*  Fl-uoc. 

FolOcw-afc  1.  A  partbB  of  a  i»a«Miai.  VBdf 
sliding  in  gniata^  umI  MamI  bf  aaiit^M  yHt^  t 
■H  the  renpraatiae  |«nrbi4ack  la  a  ir  fttm, 
irhich  ia  moved  hj  tha  aovar  to  wydi  h  m  Mi*- 
eled.     Il  iaaBalagM>MtliepUtn^»aH|a^i^ 

2.  Tfaet(i*erarya#a(a*U0««-baa,«fachnMi 
npon  and  cowiiiuMia  iW  padtiBK.    .A  gind. 

^dlow-ar-wttML  Y1h>  ^Tte.  whal.  w  0t- 
tingniihed  rram  the  Wrinr,  or  lk»  ah*! wWck  (aplfc 

POM'atM.  A  aCTie  at  taUm-fmttkf  «r>)f» 
hanging  in  whadi  tkr  raionan  in  Iaa4*  v4  ifiai 
into  earh  other. 

Font:  Foont  (/ViaMf.)  An  iWTf  iiwt  <f 
tTpeofiaieiaM^ofanwaawilllrt.  fiMMlifculiy 
and  amall  cafiMK  «•!)  MSm,  fmian,  mmmU,  tt' 
nm.  nana.  on««,  Mr.  Tlw  »d||»»a  af  fc—  !■» 
■coonlinc  t«  thi  hMlam^a)i«aMl>  af  th>  MtoMi. 
While  a  S00-p<Na>4  boak-faaL  na  ■  ■ihlinJa  (lai 
weight  duingllMlaatot  ~  .        .       .       ^ 


nlteep  a  toot  of  from  SO.DOD  to  30,000  pounds  i 
n  Bngliah  bitt  of  Fiu 


b. 

1,900 

3,000 

d, 

4,  wo 

e, 

12,000 

f. 

2.500 

% 

1.700 
R,40fl 

I 

8,000 

t, 

400 
800 

1. 

4,000 

m, 

q> 

300 

It 

«.M0O 

8,000 

t, 

9,000 

"• 

S 

150 
100 

« 

10( 

1 

SOr 

11 

fi( 

1,30( 

],20( 

1,101 

],0D( 

I.OOC 

0. 

l.OOt 

l,oor 

8, 

1.000 

Think  .  18,000 
Middle  .  12,000 
Thin .  8.000 


2-™T 
3  em  I  80 


For  indeiea  and  similar  mattiT,  the  above  would 
tw  deBcient  in  capitata. 

tar  setting  up  French  or  Italian  inuttvr,  it  would 
tn  doRcient  id  accented  vowels. 

It  oompriaes,  — 

OipitBli) ;  u,  A,  B,  etc. 

BaaH  Mpitsis ;  OK,  Il,b,  etc 

Lower  caae  ;  an  s,  h,  etc. 

FiRURS  and  fractions  ;  a.<i,  1.  2,  3  ;  i.  i,  ^,  eta. 

pSnts.-,;:.Il-'()[]-ttSll4 


«tc 


The  above  bill  da 
Superior  letters  ir 
e.  1  A",  B-,  C.  et 
liiferior  letters  in 


J,  A*,  B 


'.  d»,  ii', 


.  Oftpa  or  lower  CBbo  ;  aa,   Ac,  Cj. 

n  Arabic  or  Roman  ;  u<  R^,  C'. 
D»,  etc.  ;  a'.t",  C.  etc. 

Inferior  figures  in  Arabic  or  Roman;  as,  A,.  B,, 
CL  etc.  i  a,,  b,„  c.  etc. 

Prime  letters  ;  A',  B",  C";  a',  b",  c".  etc. 

Arithmetical  signs;  such  as  +,   x,  -,  -?-,  :,  ::, 

-.V- 

Notation  of  arc ;  "(degrees!. '(minoles). "(seconds). 

Of  quantity:  ft.  J.  3.  9.  m. 

Comroercial !  9,  c,  V.  %,  ®.  'h.  £. 

Beudes  theae,  there  are  hundn-ds  of  arbitrarj 
■Igns,  which  aie  found  tn  the  most  perfect  font*, 
mod  iMod  in  aatroDomical,  cUnic,  eommerolal,  matl- 


II  FOOT-BOAED. 

cal,  chemical,  botanical,  arithmetteal,  and  nutho- 
matical  dissertations. 

For  these,  kb  an  eicellsnt  digest  on  pp.  11102-98 
of  Webster's  Unabridged  Dictionaij,  edition  of  1867. 

Almost  everj  science  baa  symbols  of  it*  own. 
Algebra  has  one  set,  chemistry  another.  For  ■  dic- 
tionary which  attempts  to  represent  the  minute 
shades  of  pronunciatioD  a  great  number  are  lequited. 
Thus  in  Webstar  or  Worcester,  what  with  letters 
with  dots  above  and  dots  below,  lines  above,  below, 
and  across,  there  are  probablv  a,  hundr^  additional 
characters.  Some  foreign  langnagea  have  a  vei^ 
complicated  alphabet.  The  Greek,  with  its  "ac- 
cents" and  "breathings,"  requires  about  200. 
Ponnerly  there  were  so  many  logotypes  and  abbre- 
viations as  to  require  7S0  sorts.  The  Oriental 
alphabets  are  complex.  The  Hebrew,  with  tbe  Has- 
oretic  points,  requires  about  300  anrts,  many  differ- 
ing only  by  a  point,  stroke,  or  anf^  The  Arabia 
baa  quite  as  many.  In  Robinson's  Hebrew  Lexicon, 
eight  or  ten  Oriental  languagM  appear,  and  reijuired 
3,000  sorts  distributed  throngfa  at  least  forty  caaee. 

Foola'omp.  A  size  of  foldMl  writing-paper  named 
from  the  water-mark  of  a  "foolscap  and  I>ell"  which 
formerly  omameDted  (!)  it. 

In  &igland,  it  has  four  grades  of  size  and  weight. 
SlB.  W«l(tat 

Sheet  and  a  half  foolscap,  264  x  13^  inch.  22  pounda. 
Sheet  and  third      "  22xl3|    "     20      " 

Extra  thick  "         18*  x  13*    "     18      " 

Ordinary  "         181x18}    "     16       " 

The  American  average  may  ba  stated  at  IS  x  121. 

Foot  1.  {M-uMc.)  TbelowerendofaaoTKan-niH, 
which  conducts  the  wind  to  the  nad  or  lip,  wbich 
gives  the  vibration  to  the  ur  and  causes  the  aonnd. 

2.  {NavtiaU. )    The  lower  edge  of  a  sail. 

S.  (JfocAine.)  A  flange  at  the  lonrer  end  of  a  leg 
to  give  a  wider  basis  of  support. 

4.  A  third  of  a  yard.    See  Unit. 

Pooti  Ar'U-fl'clal,  A  proatbetic  contrivance 
which  eopiea  the  articulations  of  the  nataral  fooL 
In  the  best  eflbrta  in  this  line,  the  ankle-joint  ia  a 
n«.  2031. 


iiiifiiMFeti. 

bolt  which  is  transverse  with  the  foot,  a  certain  de- 
gree of  lateral  Sexure  in  a  vertical  plane  being  alai 
~)ermitted,  as  seen  by  the  interval  shown  in  the  left- 
land  Bgure  opposite  to  a.     The  other  figure  atao 
hows  a  certain  liberiy  of  forward  and  hackvaid 
rocking  motion.     The  middle  rod  c  is  a  permanent 
tension-rod,  and  the  roAi  m  n  m'  have  a  certain 
nount  of  elasticity  by  mMiu  of  rubber  nnta,  so  as 
allow  flexure  of  the  joint. 
Foot-bellowa.    A  form  of  bellows  witb  a  ed- 
lapsible  bog,  or  an  ordinary  bellowa  arranged  to  be 
worked  by  treadle.     It  is  shown  (Fig.   2082}  aa 
adapted  to  a  spray  apparatus. 
Foot-board.    1.  A  treadle. 
2.  A  board  at  the  foot  of  a  bed ;  a  board  for  the 
feet  on  the  driving-box  of  a  eaaoh. 


FOOT-BRIDGE. 


FO0T-PBE8S. 


right,  and  hu  loggle  connuctio 

whose  tjepresHiun  caiLBCs  tlie  di-sccnt  of  the  binuDrr 

upoD  the  aavil.     The  hammer  ia  rained  by  »  spring. 


Faat-Bridp 

Poot'lng.  1.  {Ifi-'raiilk  Eii-jinMritig. 
The  Inu'cr  [lortioti  of  llii'  slonr  of  n  sen  i^m 
bMikmmt.  It  Hhoahl  have  a  iKuie  of  fiv<-  fra 
to  one  foot  prrpi'iiitii'ular  niic)  hf.  (iroti'i^l  li; 
gravel.  The  portion  nlnre  the  fiKiliiig  [h  t1i~ 
ourbtinf  hani;  siid  has  a  liue  of  two  to  on 
perpendicular.  The  crowning  |K)rtioii  w  Ih 
maiA-bank,  which  ban  n  Ium:  nf  two  to  on 
"  :ular.  the  We! 
In  Ilollnnd. 
lued  fur  raiuln,  lhn<  width  is  mneh 

2.    {Man-mrn.)     Tlie  sjitwiding 
the  tnttoni  cif  a,  wull,  to  give  a  greater 
ofMi[ij->rt. 

Foot-l'ron. 

root-key.    ( 

Foot-Iauie. 


Foot-p«O0.    A  rfoii,  or  raiwd  floor. 

Foot-^MKL  {Memgc.)  a.  A  piece  of  elulii 
tiiWance,  snjr  rubber,  to  cover  the  sole  of  *  bor«*a 
foot  and  prevent  hallina- 

b.  An  anhlct  or  ridge-piree  on  the  corona  (e 
prevent  cutting  of  one  foot  bj  the  other  in  tnfcU 


Foot-Ught.    A  light  on  the  front  of 


>f  tiie  ]iend-8tCK-k, 

A  t'ortn  lit  li'vrt  nsed  by  gunners  i  Foot^ond.  A  term  in  meehMiIe* ;  IbcHslttf 
r>)KiHi'd  angle  of  elevation  to  ■  piece  enf-rcy,  1  pound  BvoJrdupoi«r«iMd  ]  (boL  SkUka 
t:  I.KVKi..  Foot-proMi.    A  fom  of  rtnadinfi  pna  h  wUA 

I  the  upper  dig  or  followar  la  dq^mMM  Ija  tai^ 


FOOT-BAIL. 


In  the  exBmplfi,  the 
motion  U  obtained 
b;  the  muhing  of 
two  segmcDtal  cam- 
gftn     forming     a 


"fi'; 


foot-ralL    A 

nilroad-rail  bavin  g 
wide -spreading  foot 
flanges,  a  vertJDal 
web,  and  a  bulb- 
ahaped  head.  Such 
a  rail  may  be  spiked 
to  the  aleepert,  dis- 
pensing with  chBirs. 
Foot-reat. 

(Mtnage.)  A  stake 
in  a  shoeing  shop 
on  which  a  none's 
foot  is  reaUd  to  re- 
■.-.bevfl  the  shoer  from 

J ^Ithe    labor   of   sup- 

Aoi-fVuL  porting  it. 

Foot-rope. 
iHatitkal.)  a.  A  rope  stretched  beniiath  a  yard, 
vgoa  which  the  seamen  ataod  in  reeling  or  furling 

b.  A  rope  at  the  foot  of  a  raiL 
Foots.    Sedimentary  matter ;  the  remainder  or 
le  of  decantatiori  or  distillation. 

A  supporting  toot,  for  giving  a 
machine  or  table  a  level  standing 
on  an  uneven  Door. 
Foot-stalk.     IMaehiTttry.) 


The    lowrr 


of 


mill 


BjiinJli' ;  it  rests 

Foot-etalL    1.  (AnAUeclvn!.) 
The  plinth  or  base  of  a  pillar. 

2.    {MeiuuK.)     Thu  stirrup  of  a 
woman's  MilJle. 

Foot-«tap.   An  inclined  plane 
un'ler  a  hand  printing-press. 
.      Foot-Btlok.     (Print  iiu/.)     A 
.  I  wedge-shaped   |iiece  of  furniture 
placed   against    the    foot    of    thn 
page.     The  qiuyiiu  are  ilriren  in 
between  the  /oot-Mijc  and  the  eAiue  in  locking  up 
the/arm. 
X^Mt'BtaoL    A  low  stool  for  the  feet. 
FooV^tove.   A  foot-warmer  ;  uanally  heated  by 

ng.aoes. 


Foot-valV«.  {Stenm-eti^ju. )  The  lower  valre 
between  the  air-pump  and  condenser.  See  AlR- 
PDMP,  p.  53, 

Foot-vlH).  A  vise  whose  jaws  are  brought  to- 
gether by  means  of  a  strap  passing  through  the  two 
and  operated  by  a  treadle.  It  has  not  a  very  pow- 
srhl  gi>sp,  but  from  the  facility  with  which  the 


FOECE-PDMP. 

jaws  are  opened  or  cloaed  is  uaefol  in  operating  on 
objects  which  do  not  require  to  be  held  Tery  fitmly. 
Foot-wal'lng.  {ShipbuUding.)  ThelnnsriMi 
of  a  ship  betweru  the  dtdc-beamt  and  the  Hn^tr- 
strakes  on  each  side  of  the  teeiaon.     Also  call«d  the 

Foot-iraim'te.  A  heated  stool  for  the  feet  A 
chating-dish.     Afuoi-Movt. 

A  hot-water  bottle  shaped  to  Gt  against  the  wU* 
of  the  fe«t  of  a  person  lying  in  bed. 

For'oepe.  A  tool  applied  to  graaping,  and  con- 
listing  of  two  portions  pi»oted  IflgeUier,  the  endi 
forming  respectively  handles  and  jaws, 

Skearl,  Kutorii,  pitutrs,  plieri,  Imtgt,  caliper*, 
nippers,  pundia,  and  some  other  tooU,  agree  in  tha 
pivoting  of  duplex  parts,  bnt  they  ditfer  in  some 
peculiarity  of  the  jaws  or  in  their  special  application 
for  cutting  or  grasping.     See  Jaw-toou. 

Forcejw  for  teetn,  uvula,  arteries,  esophagni,  etc, 
were  found  in  a  boose  in  Pompeii  in  1819.  Tbe7 
icere  of  iron  and  copper. 

Specifically  :  in  obstetitct,  an  instrnment  having 
a  pair  of  curved  blades  for  grasping  tha  head  of  tbs 
fetus  and  assisting  delivery. 

See  nitder  the  fotbwing  heads  :  — 
Alveokr  forcepe.  LoekinR-forceps. 

Arteiy-forcepa,  Needle-foreepa. 

Bone-foroepa.  Dbstecrical-foreep*. 

BuIlet-foTuepa.  Placentft-forcepa. 

Calcnli-forcepa.  Plngging-forcepa. 

Cow-horn  foreept.  Polypnx-forcepa. 

Crane's-bill.  Screw-forcepa. 

Craniotomv-forcep*.  Specalnm-forcepa. 

Crow's- bill.  8|iicnts.forcepa, 

Dental  forceps.  Stage-fore^ps. 

Disaecting-forceps.  Strabismus-rorecpa. 

Esophagua-rorcepa.  Tnrehea-forceps, 

Eye-forceps.  Uvula-forcepa, 

Fulcrum -forceps. 

Force-pnmp.  1.  A  pump  which  deliven  the 
water  nn<ler  pressure,  so  as  to  eject  it  forcibly  or 
deliver  it  at  an  elevation.  The  term  is  used  in  con- 
tradistinction to  a  li/l-pump,  in  which  tjie  water  it 
lifted,  and  simply  runt  out  of  the  apaut 

The  livgie-aeting  force-pump  is  that  in  which  the 
lift  and  delirtry  are  alternate.  The  doublt-atiing  ia 
that  in  which  the  passages  are  daplicated,  so  that  * 
lift  and  dtlirery  ire  obtained  by  pach  motion  of  the 
plunger :  the  pump  haa  a  diatinct  water-way  both 
above  and  below  the  piston,  so  as  both  to  draw  and 
force  water  at  each  stroke,  and  thua  eansa  ■  con- 
tinnous  stream,  which  is  rendered  more  uniform  by 
an  sir-chamber. 

The  invention  of  the  force-pnmp  ie  ascribed  to 
Ctesibua  of  Alexandria,  who  is  assumed  to  have  be«l 
the  tutor  of  Hera,  who  wrote  so  largely  on  hydnn- 
lica.     It  was  also  described  by  Vitruvins. 

In  15S2,  Peter  Horiee,  a  Dutchman,  erected  a 
pumping- engine  at  London  Bridge,  where  it  or  it* 
sucL'essors  remained  till  1S21.  The  power  wai  a 
current-wheel  turned  by  the  flow  anil  ebb,  and  flnt 
placed  Tiearthe  briilge,  then  Hiirffr  the  northern  an;h: 
afterwards  three  wheels  wei'e  added  under  the  Uiint 
arch  ;  Smeaton  added  another  under  the  fifth  arch. 
Mid  afterwarda  a  ateain-engine  to  assist  at  low-water 
and  neap  tides.     See  CuRREijT-WHKRL. 

The  water-wheel  of  Morice  worked  sixteen  force* 
pumps,  each  seven  inches  in  diameter,  the  piston* 
having  a  stroke  of  thirty  inchea,  throwing  211  nl< 
Ions  per  minute  into  a  ciatem  elevated  ISO  fM, 
whence  the  dwellings  in  the  vicinity  were  suppled 
with  water  by  leaden  pipea. 

In  1731  the  works  are  ^ain  deacribad.     Sixty- 


eight  (lUnilH  virri!  theii  at  work,  llirowing  2,0S2 
salluiu  [HT  uiiiiiile.  Tbu  qyliiiiiirs  m-re  oC  ca»t- 
iron,  i  (wl  V  itiulirH  lou};,  7  iiiiihi.'s  bore,  and  du- 
charKinl  by  u  iitiinJ-|>ipu  into  u  cistern  elevateil  120 

Hillglu-outing  ronrc- 


fwt. 


urpilK'UX  imnip  (n) 
]min|i  in  whiili  u  <i>luiuii  of  watir  LUiniiinniiaii!!!  m- 
IWBTii  till-  wurking  cyliud.T  untf  tlie  walor  l«vi-l. 
Whim  till-  iilmitpT  //  n»i-m  mititr  ikii.-pnilH  mid  loss.* 
thruiifili  f,  into  A  uiid  a|iwunl  into  ^  ;  UH'iu|{  tu  the 
uresaur«  tit  uir  uiwii  llie  nurfiuw  oT  the  wulvr  iu  tiib 
cihtiTii,  HU[<iilc[nriitv>l  for  liigiits  ubovv,  Mf  30  fwt, 
by  the  weiglit  of  the  loiuli'd  [liatuii  D 


When  the 


plung.T  // di-siviids  ih"  '■iiluinii  of  wiit.T  in  B  nets 
upon  thiT  |li^tull  /A  and  i^iwii  u'hIit  iu  ^^  to  the  re- 

i  i:  hit;  Ino  fornn  of  doubli'-ar'linff  fi)rcp-imm|«, 
iu  <'iu.'h  of  wlii.'li  /  U  the  indnction  iind  £  the  oluc- 


:<-<l  I 


ror'oer.    A  muM  iHiniii  workiil 
in  Nitikiii^  pili.  drainitiK  ci-IIuth,  rtr. 

FOTc'lng^plt     A  Hiiiikfn  hot-biil. 

Foie,  i.V'«/.V"/.l  Thi-  t.'irn  .■i].n'!isive  of  the 
loTwaiil  i>ortii>ii  uf  i>  vf><ii-l,  r)r  tin'  ii]>|iiir1eii»noL's  of 
tbe  >ni<l  forwiinl  |K<rtloti.  Th<-  tiTni  U  ii»'d  in  con- 
tTar1|itin<-tiiin  i..  "P. 

Foie-wid-aft  SalL  (.Vniiliail.)  A  mil  whose 
middle  poiition  b  fure-und-art ;  one  which 


FORE-LOCK  BOLT. 

tached  to  a  aiar  or  atay  iu  the  midahip  liur  of  tit 
vi»i>ul,  aud  nut  to  a  yard,  which  ii  athaart  >hin. 

It  uiay  be  three'comeivd,  as  a  Majf-tail  i«  jii,  w 
fuar'iKirat.'red,  an  a  trg-iail,  qviwtrr,  etc. 

Of  tlie  latter,  — 

Tlie  ui'jirr,  after  eomrr  m  th»  ^iraJt. 

Tlia  upiH-r,  forward  comer,  tbe  Iknat  or  lutt. 

Tlic  lower,  after  comer,  the  e/rir, 

Tbe  lowi-r,  forward  i-oriHT,  tbe  larl. 

Tlu:  cl'-ui  in  hauled  aft  by  arojw  callnl  the^bA 

The  tool  ia  hauk'd  forward  by  k  rop*  afau  talM 
the  Uuk. 

In  a  fore-aud-nll  sail, — 

Thf  ht>id  is  thr  upjwr  edf^  if  the  Rail  be  four-eoT' 
nfml,  or  the  up]*!  comer  if  ihe  uil  be  thrrv-nt- 

Tlic/oirf  is  the  lower  edge. 

The  I'oreuiutt  edge  U  callnl  thf  IvtT  or  KinMArr- 
leech. 

Theaftemoht  edge  ia  railed  the  Itttatk,  or  (hi 
Iccrl.. 

i^iiiooiii'r^  HuiackH,  and  cultin  are  forr-uid-«(t 
rioji'd.  Tin-  fi'iiiktn,  drir<r>.  Jib',  tTy-iaiU,  aod 
^iin-mils  uf  ulliiT  vcMi'lk  are  aliA  foTf-snd-aft 

ForCh-bBj.  {llydTaulia.)  A  n-aervoir  «r  «» 
din-lor  U-lweeii  a  mill-rare  and  ■  water-wheel.  Tbt 
itiiii'bar)nnt;-end  of  a  hi-ad  or  niill-rat-e.  The  trrM  ii 
tlin  iiiuiTHlent  of  vcnrhiitt  or  pnM'iel;  but  ii  »«d 
es|m'l(lly  in  n>piril  to  water-vhrela,  which  imin 
iiikI  diu'iiarge  witter  at  ttx'ir  )>rri|>heriFK,  auih  aalbc 
undiT-iilint,  0Ter-»bot,  tireaat,  and  fliittcr-wbrtU. 

Fore-beam.     {Weuxitig.)    The  bmat-beam  i/ 

Fore-bowr.     (Mettagt.)    Thepcmmelor  homoT 

U  K».1.U<-. 

Fore-cu'riage.  {VihieU.)  The  forwanl  wt 
of  the  ni lining  gear  of  a  four-wheeled  vehicle,  nc 
rore-whi'i'K  axle,  and  honuda  ;  with  or  wittioal  tk 
]<o!r  Htid  tin-  }imk. 

Fore'OBB-tle.  [ShipbviMnig.\  a.  In  Ruk- 
deckel  a  |>Hit  of  the  u]i))er  declc  forwardof  thrafttr 
fon-sliiiiud. 

b,  A  >b<itt  upper  deck  forward.  Formerly  ni»d 
like  H  rattle  tu  coniiiiand  the  meniy'a  dirka.  1 
lo] '-gal hint  furei'iihtlr. 

r.  A  ruTwurd  [inrt  of  the  apace  below  ixAt  n 
ineMmiiI->lii|>s  for  the  Heamen. 

Fore-ed^.  1'be  front  edge  of  a  hook  or  »  bUrf 
slx-et  \  ill  '-uiitmdintiuction  lo  the  i»dt,  wWA  ia 
fulibil,  mid  holds  the  htltchirig. 

Fo»-foot.  {Shij^ihlitig.)  The  forward  (•! 
of  A  y^-txt-Yf,  kill  on  whii'h  the  i.t>-ni-]>ort  ia  ilen"^ 

Fore-gMig'er.  {Xaulieal.)  A  abort  rape  pnltrf 
on  til  the  buqwon,  and  to  which  tbe  rope  la  Irnt. 

Foro-barn'mer.  A  uledge-hiimiiier,  wotUcigil- 
tiTiiiiIelv  or  in  tiiiic  with  the  hand-famiuiiier. 

FoTo^ook.  {SkijAuUdiMg.]  A  KreiwtKnilg 
iilt'1'1-  in  the  atem,  biiiding  tbe  bowi  togeUtcr.    A 


FoTeOuid.  I.  iffydrtiKlie  Engimteri^.)  IM 
|nrti<in  of  the  natiiiwl  shore  on  tie  outadc  cf  Ik 
enilNuikment  which,  Klanding  aemml  fretaborpb*- 
inark,  and  baring  a  conaideiabU  bnadtk,  idl 


OK  ail  lulvmiced  guard  to  the  embanki 
the  Bhurk  of  tbe  wave*  Mid 

thK  hnnk. 


deadan  tlwir faoiqH 


2.  (ForlifiealUn.)    A  aFM*   between   a  liaUM 
wall  and  the  moaL 

Fore-look.     Acutteroraplitnii  !■  IkariMif 
a.  Uilt  tu  prevent  leliaction.     A  /tadlawa.    A  fk 
futi'iiing  the  capJonan  of  a  gam.     A  &g. 
I     Foro-look  Boli    Om  Mtdatd  l|r  a  l«fl4  « 


,  FOSE-LOCK  HOOK.  »' 

totUr  pHiiDg  through  a  dot  of  the  shank.    S«e  Key  ; 

Fom-look  Book.  {Hopt-mating  )  A  winch  or 
■whirl  in  the  tacklt-btoek  bj  which  a  bimch  of  three 
yarna  U  twisted  into  h  slTaiid. 

Fore'inaat  {SavtKoi.'i  The  one  nisareat  to  th« 
bow,  in  veeaeU  carrsHng  more  than  one  maat,  except 
in  the  case  of  a  kUch,  whose  forward  maat  ia  the 
mam,  aa  beiuK  the  longer  of  the  two,  the  after-mast 
being  the  niizzen. 

Fore-p*it  I'ron.  An  edge  rubber  or  burnisher 
fbr  boat  and  Hhoe  notes. 

Fore-^rfeoo.  {Saddlery.)  The  flap  attached  to 
tbe  fore-part  of  a  side-aaddle,  to  gnanl  tbe  rider'a 

Fon-^iUne.  {Joinery.)  Intemiediate  in  length 
and  appliiation  between  a  joot-plaue  anil  ■  rmaolK. 
^-plane. 

Fora-4«ka.  (ShipbaHding.)  80  much  of  the 
Cannni  part  of  a  vessKl  as  overhangs  the  keel. 

Fore-nm'ner.  iffituiical.)  A  piece  of  red  bunt- 
ing on  a  log-line  at  a  certain  diNtance,  say  twelve  or 
flltecm  fathoms,  from  the  log-chip ;  the  fathoms 
bcfpn  to  count  at  the  farc-rvmner,  and  the  nou- 
oounting  portion  is  called  the  liraii-liM.  The  latter 
la  an  aUowance  to  allow  the  log  to  be  out  of  the 


bask  a  little  distance  from  a  sea-wall  to  break  the 
tote  of  tbe  surf. 

b.  The  seaward  projecting,  slightly  inclined  por- 
tion of  a  bnwkwater. 

Fore-aliot  The  first  portion  that  cornea  over 
In  diatillation  of  low  wines.  It  is  a  milky  liquid 
and  abounds  in  fiisrt  oil. 

Fore-alghL  1.  A  sight /oruiar.i  at  the  leveling- 
staff  or  throngh  the  sights  or  the  circumferentor. 

2.  Tbe  miizfle-sigbt  of  a  gun. 

Fore-«ta£  lOplica.)  An  instrument  formerly 
OMd  at  sea  for  taking  the  altitude  of  heavenly  bod- 
isa,  and  also  known  as  a  cro.-a-s'aff.  The  obwrver 
fccea  the  objei'.t,  the  position  being  the  reverse  of 
that  assumed  in  Using  the  buck-siajf  for  a  simitar 
parpoae.  The  forv-stair  lias  a  straight,  square  staff 
graduated  like  a  tine  of  tangriits,  and  four  croaata  or 
Tanea  which  slide  thereon.  The  first  and  shortest 
of  theae  vanes  is  called  the  fen-crnss,  and  belongs  to 
that  side  of  the  instnuiient  whereou  the  divisions 
burin  at  3°  and  end  at  10°.  The  next  longer  ranc, 
flailed  the  thiTttj-cross,  belongs  to  the  side  of  tbe 
jtaff  graduated  from  10'  to  30°.  The  aiaty-ctoes  bi 
longs  to  the  side  graJusti^  from  ^0°  to  60°.  Th 
wAwiy-crosa  Iwlongs  to  thp  side  of  the  staff  gradi 
•ted  from  30°  to  90°. 

Fore-BtailiHE'  An  ice-breaker  in  advance  1 
the  ttaHing  of  a  bridgo. 

Fore-^wale.  [Saddlery.)  The  aroaller  roll  of 
horse -rot  lar. 

Foiga.  1.  A  blacksmith's  open  tire,  where  ire 
ia  heatol  by  the  aid  of  a  blast.  The  illiirtration 
ahows  a  portable  form,  in  which  the  bellows  is  worked 
b;  a  treadle,  the  air- pipe  passing  upward  and  through 
■  toyere  into  the  cost-box  a,  whicli  is  shown  empty. 
(  ia  the  ahtke-trough. 

2.  A  building  in  which  blacksmith's  forgt^  or 
fbroaces  are  arrangrd.  When  on  a  large  scale,  fnr- 
nacas,  cranes,  and  sti'sm-hanimers  are  necessary  ad- 
juncts.    A  ^nilhy. 

3.  A  place  where  iron  is  puddled  and  shingleit. 

4.  Afield-forgeinmilitaiyservice.  See  BatteKY- 
FDBOR. 

The  subject  oi  forging  is  incidentally  considered 
undsr  Canhon,  Akmiir-flatino,  and  elsewhere,  and 
the  appliancea  under  Anvil,   Hahhisr,  etc.    See 


6  FOBOE-KOLLS. 

Hahher  ;  also  list  under  Bljlckbkith's  Tools, 
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the  best  modern  appliances  of  rnmaces,  cranea,  and 
steam-hammers  ar«  engaged  in  the  production  of 
licBvy  cannon,  screw  and  niddle  shifts  of  steamshiiw, 
anchors,  etc,  we  may  well  ne  surprised  at  the  existrnce 
within  ttie  cincture  of  the  ancient  Monjoe  of  the 
Kutub,  near  Delhi,  of  a  wrought-iron  pillar  of  a  aie 
which  would  be  deemed  a  first-clsss  forging  in  ths 
uiost  capable  works  of  Europe  or  America.  Tlie  pillar 
is,  however,  more  than  1,0(H}  yean  old,  and  maybe  aa 
niuidl  as  1,500.  It  is  believed  that  tbe  ornamental 
capital  was  chipped  from  the  solid.  Digging  has 
shown  that  the  greater  portion  of  tbe  length  is  bur- 
ied in  the  ground.     It  has  alnut  

niiaiengthsD  inscription  in  San-         ng.20Tl. 
sent,    in  a   character  which    t" 
been  assigned  to  the  period  A. 
300  to  400.    It  has  been  demribed 
at  lenfrth  W  Mallet  in  the  "  En- 
gineer?'    The  present  writer  et 
eludes  that  it  is  a  cssiing  from 
iron  smelted  by  a  process  allied    I 
to    the   (^talan,  —  the    ordinaij  J 
smelting  process  of  Asia  and  A^  \ 
rica,  in  fact,  —  from  a  magnetic  J 
or  hematite  ore  by  charcoal.   Such  I 
an  iron  may  be  worked  to  some   1 
extent  by  the  hammer.  J 

,    The  iron  f.illar  of  Delhi  baa  the  1 
following  dimensions :  — 
Hight  above  gronnd        .  22  feet  J 
Deiith  beneath  ground,  eo 
far  as  is  known  by  dig- 
ging  .        .         .         .  28   " 
Estimated  hight .        .       60   " 
Hight  of  capital      .         .     8J" 
Upper  diamrterof shaft  12. 05  inch. 
Lower  diameter  of  shaft  IS.i      " 
Weight  (calculated)  .  38,080  Ibe. 
Forge-^roll*.    The  name  Mn- 
fermi  uiKin  the  tnun  of  rolls  by 
which  tKe  slab  or  bloom 
verted  into  puddled  bar*. 


ha  Hhr  ^IMU. 


vig-aon. 


FOBGETTE.  «» 

They  coluUt  of  two  pain,  tho  rougkiiig-doiirn  rolla 
and  fiiii»/i  iiig  mIK 

Fofgetto.  {Oloiv-making.)  Vt., /ouiyrlte.  Thn 
))ii«'«  put  bctwvcn  thfi  (ingirs  of  a  k'"""!  """^  *" 
wliii'.li  thu  front  and  iHick  parts  of  tlie  lingKra  nru 

FoTg'lns-ham'iner.  A  lunnnipr  usnt  by  f(ol<l- 
benti-n.  It  wuif;Ls  tlimt  jH>iiiiiis,  hits  a  lieud  iLt  oni: 
fiid  and  a  wi^lge  at  the  otlxT,  Ihu  fa<'U  having  a 
Bqiiare  area  of  1^  inchen  on  lliu  HiUu.  Its  haudU  ta 
6  inches  ton)(-  't  is  tlie  tintt  liaininrr  in  the  ttrries, 
and  rediicfs  the  ingot  of  g<i]d  t»  oni'  oixth  of  an 
inch.  Thir  anvil  is  a  inius  of  utmi  four  inches  Ion){ 
and  three  bnmil.  Tlie  lainiHttliiig-inachiiu  in  ofleii 
used  [iiHtPiid  of  tl\K  _fi-riiing-hiitnmer, 

For^ing-ma-ohlne'.  A  machine  haviiif;  »  num- 
ber of  plunging  niundnds  nnd  H(uki-H  Ikrtireen  which 
a  heated  bar  is  pn'ssed  to  form.  Tlie  opiMMing  face* 
of  tlie  plungi-n  and  stiikivi  may  In  nn'rcly  hamiuer- 
faced,  ur  may  be  sliajied  ta  imt  hs  HwaffC!). 

Forg'ing-preu.  Om-  for 
foiTjing  Kv  mcuiis  of  presiUtr, 
OH  ill  1 1 11!  Ili-wu'mer  piv»* 
(Fin,  21172),  wiiirli  act^  hy 
hydiiiiiliu   pn's>iire.    j   ia   a 

Si.sIdii  workiiif;  in  tho  nylin- 
er  A  to  drive  liiu  water 
ogitinnt  ihelatM-of  the  lUHtim 
g,  tin  uhicll  in  the  unvil  fui^e. 
e  is  till'  fui^iig  whii^li  i^ 
nuBeil  1>Y  the  pisUiii  g  nfpinHl 
the  face  d  of  the  huiiiiniT  e, 
it  iiiuy  be  no  eaUiil ;  /  li 
f  till-  iiieitnH  fur  lowering 

ly  Hnit  the  Kizc 


■i  FurgiHt-Pnu.  prongs  for  lifting, 

dicgiiiE,  earrj-ing, 
or  throwing.  Its  nai^s  niiiy  lie  priiii-liially  ini-ludiil 
under  the  heads  of  wjricalluTal  and  huafxindry  uses 
and  ilotHatie  niu!s. 

OfthBronnerarc:  — 

llnrK  ArtM-forks. 

IHiiying-toTV'a. 

Graiu-loAs. 

//nv-forks. 

fifcA-forkg. 

Ofthedonieslii;  am:- 
ddinnry  otJUnh  furks.      TaUir- forks. 

1.  Thf  fiirk  of  th"  hiislmndnisn  is  shown  on  tlic 
Egyptian  tombs,  and  n'fi'rn.'d  to  in  the  Elook  if 
Judges,  1093  B.  C. :  "Yet  they  hiid  a.  tile  for  tho 
mattocks,  and  for  the  eoltera,  utid  for  the  f.irks," 

Tlie  pitch-fork  ia  used  fur  gniin  in  the  straw  or 
gheiif,  hay,  and  manure.  It  has  fxini  two  to  fonr 
teeth,  acconling  to  its  purj'O'"'.  The  fimr-prongeil 
is  used  for  manure,  the  others  fnr  straw,  sheaves,  or 
hoy. 

Another  form  of  grain-fork  (")  is  of  wond,  the 
operative  end  Is'ing  slit  into  llm*  prongs,  which  are 
held  njKirt  hy  wedges  ami  bnui-il  liy  rwU. 

It  is  ushI  in  diOiverini!  the  tcavi-1  of  grain  fmni  the 
plalfonn  of  the  r>'n|>ing-niachine,  nnd  U  prefenr.! 
for  the  reawn  that  its  tines  do  nut  tn,inrT-  the  plat- 
form, or  offer  so  much  dsngi-r  to  the  person  or  the 
tnauhine  m  do  sharp  iron  tinea. 


In  the  scenes  where  the  thrBihing  of  gnia  is  npt- 

mled  on  the  tombs  of  Ygy^  —-   —    '  - 

Alices  of  the  threv-prongedloric 
>fwood,  the  end  split  into  thrti 


^g 


'& 


'i\  ^^^^.  m 


Qraiit'Ptrki  TlitM). 
held   apart  in  some  way,  perliapn,  ■•  with  VM,  tf 

The  difq^ng-fnrk  has  fonr  Hat  steel  tiiwa,  sod  m 
a  very  etT.rctive  loot. 

The  pileh-fork  has  two  or  three  lonft.  raond  tion, 
and  is  used  for  pitcIiinK  hay  or  sheai-ni.  Thr  lar- 
ley-fork  is  a  peculiar  fork  luiving  a  guard  oo  Ik 
ix-ad,  HUd  useil  fur  jiitching  gavels  of  short  piii 
without  binding. 

The  horse  hay-fork  is  designed  to  obriite  ik 
great  lalior  of  pitching  hay  from  the  wagra  into  tb* 
mow,  or  from  the  wngon  or  the  fp'oniid  into  thi 
stack,     Tliey  are  of  four  kioda  :  — 


.  TlieAi 


2.  They««n<«[-fork. 


Oftmint  Htm  Mq*.nr*a 

3.  The  (..«ff«-fork, 

i.  The  earlKrctr-farV. 

FlK,  2074  fpves  agrneral  ideaof  th«lii__ ,„ 

ating  the  fork.  A  rope  paxset  from  the  na^tnt 
of  the  horse  over  three  pulleys  to  the  fork,  vhiil  ii 
thrust  into  the  load,  when  the hnrae stKrla nh  Ai 
load  is  lifteil.  and  when  it  baa  mchcd  tbp  doM 
hight  a  trigger  is  pulled  and  the  load  dropped.  TIs 
hiine  is  backeil,  allowJng  the  fork  lo  dcaran^  MlM- 
e<l  by  the  weight  which  Ukes  op  the  aUck  if  O* 

1.  The  harponn-fork  is  thrait  i  ml  ■  iwi  fsto  A* 
hiiy,  the  tines  being  sheathed  ;  then,  hj  tin  ■■!*■ 
of  n  lever,  the  linear  tines atvezpoMd mm  tocrtA 
the  hay  and  elevate  it  when  tha  fork  ta  Bftad.  te 
rcai'hing  the  place  where  the  forkfU  la  to  ta  ^ 
jnaited,  the  catch  which  holda  Ik*  Umi  Ib  &fe  » 


FOBE. 


ion  is  dropped  by  drawing  on  a  trigger  ; 
comioK  shenthHl  by  the  pressure  upon 
bur,  the  httter  slips  oC     Ti      ' 


d«d  pcaition  is 
tines  becomiiu 
m  of  the  buy,  the  latter  slips  . 

I  are  shown,  but  twenty-uight  sre  before'  tbe 
tar  while  iUKkirig  this  notice.  Fig.  2076  hu  a 
•B  from  which  protrude  two  prongs  F  F.  which 
thrait  ont  into  the  hsy  after  the  stem  bu  been 
ran  in  to  the  required  depth.  WhenliTted.  theload 

II  on  the  prongs,  and  when  a  trigger  on  the  stem 
Milled  b^  the  cord  g,  the  prongs  retreat ;  tbe  tube 
■  until  it  catches  on  the  cross-piece  of  the  stem  D. 
Fig.  207S  the  parts  £  and  J^  form  the  entering 
tioD  and  tnaintaia  a  geaeral  loogitudinol  direc- 
1  while  tbe  fork  is  thr'ist  into  the  bay,  and  sre 
ratnd  outwardly  to  hold  chetiaybytbe  pivoted  nxl, 
ioh  is  actuated  by  a  lever  and  auiEliary  roiie,  to 
p  tiM  load  wheo  it  has  arrived  over  tbedesired  spot. 
L  The  liiu/U-joinled  fork  is  ona  in  which  the 
n  are  hinKed  to  the  stock,  so  as  to  ssaume  a  posi- 
1  in  which  the  hay  will  be  sustAJned,  but  cajiabla 
b«dllg  dropped  from  this  position  ao  as  to  allow 
:  Iw;  to  slip  off.     Tbe  modiu  apenuidi  is  this : 


Fl(.  aDTs. 


tripped  by  lifting 
ths  trigser  t  on  the 
end  of  the  rope/. 

3.  The  longi,  or 
grabbing  -fort,  hss 
two  hattds,  so  to 
■peak,  which  clasp 
upon  the  bunch  Of 
hay,  and  are  lock«l 
in  their  closed  posl 
tioD  while  the  haj 
is  being 
When  amved  at 
the  place  to  drop 
the  Eay,  a  n>pe  at 
tacbed  to  a  trigger 
is  pulled,  tbe  two 
heads  of  tiie  fork  are 
unlocked,  and  the  weight 
of  the  hay  presses  Umri 
opeu,  the  hay  falling 


The  t 


)  forms  shown  a 


Lnd  opened 

LB  bent  by  a  pull 


^        In  Fig.  207B 
tbe  fork  is  swung  fi-om  ona 
IR,   snd   in   Fig.  ^080 
L  both  prongs. 
The  corkucmc-fork  it 
n  into  the  hay, 
turning  in   iU  hsndle  or ' 
stock  ;  a  latuh  holds  it  in 
position  while  the  hay  is 
lifted.     A  tri(Ker  then  re- 
teases  tbe  cstub,  and  the  tine  being  freed  is  rotatwl 
by  the  weight  of  tbe  hay  which  alipa  theretinm. 


s  of  the  fork 
nat  into  the  hay,  s 
a  elevated.     On  n-aching  the  place  where  the 
d  is  to  be  dcponited,  a  trigger  is  pulled,  relearing 

tines  ;  the  weight  n(  the  hay  causes  them  to 
p,  and  the  load  slips  off. 

)f  fifteen  kinds  at  hand,  two  may  be  selected  as 
reMntative.  In  Fig.  2077,  th«  tines  are  on  a 
d  attached  to  tbe  sinek  C  and  hingeil  to  the  bail 

^  is  a  hinged  brace,  winch  thrusts  against  * 
d  in  a  slot  of  the  stock  C.  to  hold  the  tines  in 
ir  holding  position.  The  tines  are  tripp(!{l  bv  the 
e  and  trigger  j,  which  puHhea  the  brace  F  ofr  the 
ent  and  allows  the  bead  and  stock  to  rotate  on 


a  hinged  st  midlength,  and 


bul. 
Ig.  2078  hi 


As  the  vertical  tines  descend  into  tbe  bnnch  at 
hay,  the  spiral  tines  are  rotated  and  then  locked. 
The  load  being  elevated,  the  cord  is  palled,  diien- 
gaging  the  detent  and  revolving  the  spiral  tines  to 
discharge  the  load. 

2.  Forks  for  culinary  purposes  wore  eommoD  in 
ancient  timea,  vidi:  the  oWrvsnces  of  the  Rehiew 
priests,  who  dipped  their  forks  into  the  seething- 
pot  and  lifted  the  meat  thence.  The  taUe-fotk  ia  a 
modem  invention,  deriving  its  name  from  the  Italian 


carving,  and  the  guests  fdmuhed  their  own.    tlkt 
meat  was  gnuped  by  tha  SagK  and  tbnnib  <d  Ut« 
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left    IiHiid,    HiiJ    a  I  ilividts  in  order  to  fonu  h  conorction  b; 

pi<^i-e  ■■xri'«d.     Till-    ri' 

NvnT.-i<ti>riicnt,ll<>-' 

miir,  and  Uvid  nirii- 

tii>ii  thi^  puttiiiK  nf 

tii<^    liiinJs   ill    Ihtt 


disii. 
Til.' 


ikiiit;  a  UMKii 
,r  bn-iiJ 
.i[ipiiiK  out  tlir 
.]■  grnvy.     To 


"'IT 


.'.,-,')  \    li'i'ivwlliia.iinr'weiit 


His-F-^t 


v<'ii  for  hi» 
livlliMh  bmrt. 
Tbt!  Chiiieoo   usu 
iirV*  iiixtpod  of  forks. 
HrcmzR  rurkR  went  uwmI  l>y  tliv  K^'ptiiiii  )>rii!atii  in 

trriu-nliiiK  nFTirin/iH  to  th*  >!>hU.  Two  of  them  rx- 
iiin"!  at  ttelikarah  lar  in  tlm  Alilntt  iiilli^i'tioii. 
A  fork  U  niPntioni'il  in  tlii>  ai'L-ouiitit  of  KiImurI  I., 
and  U  sniipOMil  (u  Imvp  Ixvn  liruii|{1it  rruiii  ttiv  East 
liy  B  rrtiiruin;:  cnwuler.  Vultuirc  my*  tluit  tlii'y 
irm  uhhI  l>y  tlic  l^niilmnU  in  the  fourtii-iith  rra- 
tiiry ;  iiiiil  Martiu-s  statrs  tliiit  tlwy  wrre  iiminiou  in 
Jtaly  in  t)io  lifUi-ntli  <!<'nttirv. 

l^Mr-forkB  arc  Inunl  nf  in  Italv  fmni  IKS  to 
14t)0.  An  Italian  at  thi  court  of  MiittliiiiH  f'or- 
Tiniu,  kinj;  nf  Hnnfjiiry,  notin's  tlif  lui'.b  of  Ilie  fork 
in  tlw  taHp  fumitiiM  of  tlii'  kinR,  A  rptilury  ufti-r, 
tlipy  were  not  known  in  Kram 


llililii-; 


mil. 


"I  0 


M-n'iHf  a  cnstoni  in  nil  Ihow  Italian 
thmuKli  wliirh  I  i«w!icii,  tliat  i«  nut  vwil  in  any 
otliiT  niiinlry  that  I  saw  in  my  Iniuli-s,  in-ilhir  doi' 
1  tliiiik  tlinl'iiny  otlicr  nation  iii  <.'brint<>uilunie  ilntli 
vtf  it,  bnt  only  Italy.  Tlii! 'Italians  and  also  niosr 
Btran^n  tllat  bit  cunnnoriint  in  Italy,  doK  alwaii-K  at 
their  innJiii  vr-e  a  littli:  fork  vthi-u  thfy  out  tlieir 

Fyne  Morynon'a  "  ItiniTary."  in  the  rpign  of 
EllniliMth,  n-fcra  to  Ih.-ir  ns,-  in  Vrni.v. 

Hfylin  in  hi*  "Ciwiii.i-rra(ili,"  IfMH.  says:  "Tli" 
use  of  bilvi'r  furks,  wltji  )i  ks  by  minic  of  our  s[>riic'<' 
KalhinU  taken  up  of  Intc.  caini!  fnnn  ('hiiia  in|i> 
Italy,  anil  tlirni'<-  into  KiiKlaud." 

Table-furkK  linv«  lonj(  Ihth  in  nue  in  Fivjitf.  At 
a  time  when  nil  Sorlhrni  Knro)>i-  was  di'Ktituti-  of 
the  artielr,  thriH'  n'lnarkaliU-  iiava)!>'*,  the  most  cnu'l 
anil  in^uiouH  of  all  the  nativiii  of  I'olym-sia,  umiI 
fork)!  in  eoiiveyiuj;  to  thrir  nioiuhH  moni'lH  of 
puiiltt-balnrii,  lonK-I'lKi  ^  ''>'*>'  <»lh'<l  rnoknl  iniin. 

Tulili'-I'urkii  of  the  Wiit  i|uaiity  tir.  forp-il  fnini  the 
cud  of  a  rent  of  cnsl-Htiid,  almiit  three  riglitlis 
Hqiinrr.  The  tanR,  Khoulder.  anil  shaDk  an  roiiKlily 
foriui'd  and  out  oif,  the  jimn|p  beiiiK  a  Hat  Dortioii 
whii'h  is  ataiiit<r<l  out  by  a  t,v.-nf!i-  drop.  Thi'  film 
bi'twi-eu  the  (iiu-s  in  ili'aneil  away  by  the  file.  Tlimr 
jiTooes^-x  Biv  followed  by  harafniiif.  leuippriii);, 
grinding,  and  hanin<!. 

Fork-beam.  lUkiphuHiliiiq.)  A  half-beam  to 
Bapjuirl  a  dei'k  wlieii'  lintuhH'nyH  oi'c'iir. 

Fork-chuck.  ( Turiiinri. )  A  pii-op  of  Ktpcl  pro- 
jeetini;  from  Ihe  live  ndlidle  and  larryiliK  iht  front 
center  nnd  a  jiair  of  jomts  whieh  enter  the  wood  and 

Fork-hsacL    Thu  double  bead  of  a  rod  which 


Fork'ataff-pljuie,    (/oiiwry.)    A  'yaaa'%  [te 

for  H'orkini;  convex  cylindrical  HurfacM. 

FoTk-wrenoti.  A  Hiwuucr  with  two  JawirtiA 
enibrui'e  a  nut  iiT  a  iii|uari-  on  a  <:i>u|din|[. 

Fonu.  1.  H'riatiRff.)  a.  A  laidr  of  trp.  na. 
]KK«^  and  niHiln  rejuly  for  prinliiiK- 

b.  A  a(erenty[ir  in  th«  like  fondiiion  of  Tradima, 

The  one  eoutainin^  the  Krat  iia|^  i>  th^  ni.'rr/n. 
The  form  for  the  oppo^te  siJe  of  the  kherl  u  lb 

2.  A  ahapc  or  nudd  for  metal,  fcla"S  or  jell'. 

Foim'er.  A  Kbape  Hronnd  whii-h  an  aru.'lt  ii 
molded,  woven,  wrap{ied,  iiutnl.  or  olhrniiw  iub- 
htruvted, 

A  ti-niplet,  pattern,  or  pif^  by  whu'b  an  811111;  ii 
Hha|H.'i],  aa  pottery,  or  an  object' in  the  lathe. 

A  cutler  by  which  jiatlerriH,  Idaiikh  wad>,  bt 
piecm  aiT  cut  froni  Khi-rta  for  vaiioiu  [HiifiOMK. 

Foimlng,  {.Shi}ibai/diHii.)  Khajiinc  Piactly  tht 
cunretli'd  tpartinlly  shapedl  tiiiihens  ko  a*  to  girt 
thi-m  the  ni^nin-d  figure.     This  ■'Dnaistn  in  :  — 

Silling;  givinK  tlivm  the  correct  brraiilh. 

Mnliiiiig  ;  ^vinfc  tlw  comi't  outlitle  and  dej4k. 

hexclittij:  ipvina  the  fayinf;  surfai-e  ibe  propM 
sIiHiw  to  meet  the  iiUiiking  or  iron  akin. 

Form'ins-cyl'lD-deT.  (/Sifur.)  Thatrvliadti 
in  u  jia[H'r-making  nArhine  on  wliirh  the  filu  of 
pulp  i^  gathered,  and  which  delivera  it  ■»  a  nft  aat 
weak  web  to  the  hnrdeuin|{and  ilnini;  device*. 

For'iiL     l^amhidiin  imivhnient.'    Vellum. 

Fort.    A  piuall  fortification. 

The  orlhigntpliy  of  a  fort  hi  its  profile. 

The  iehnvyniphy  ii  ita  gmund  i>hin.     See  Fom- 

Fort'aJ-lco.    An  outwork  of  a  fortificatioD. 
For'Uu.    {Frinling.)    A  hheet  of  |>aper  hariiv 

For'U-fi-ca'tlOii.       Fortitiivtiou*     are    knon 

Hiilurnl,  when  clifla,  auani^  ri 
to  give  the  advant. 

Jrlijifial,  when 
or  aild  to  tlie  natural  onea. 

iJffmxin,  whcu  o]iiio! 


Field,  for  PiniTgmey  or  tnnponry  uml 
There  U  no  room  here  for  a  trratiae ;  mc 
iiniltT  the  following  heada  :  — 

Alnttia.  Braly  of  a  pUm. 

Antc-murnl.  Ronib-proof. 

Ap]imai'h.  Bonnet. 

Arrow.  Bonnet  de  pr£tn. 

Aiigi'tie.  Boom. 

Avunt-fo^se.  Branch. 

ltaiii[nette.  Bnj. 

Burlacan.  Break. 

Ilnrl-'tte.  Brant-bight 

Burner.  Bran-work. 

Bartizan.  Bridgp-hcad. 

Base.  Brimre. 

Ihuket-work.  Bulvaik. 

Bastion.  '  Buttnsa. 
BnstiiniNi  fort  Caltrop. 

Biit.inli'aa.  CuMnillet 

Bntter\'.  Canditeer. 

Itaviiis.  Capital. 

itiTTne.  Ckponninv. 


CiTaliar. 
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ber. 

in  des  rondes. 

Ide  friae. 

uTmllation. 


or. 

ftTmllatloii. 

n. 

lor. 

eigUATd. 

ermine. 

encarp* 

er  8wa)low-taiL 

er-trench. 

ervallation. 

er-works. 

iroR. 

dd  way. 

lillere. 

tte. 

let. 

hwock. 

i-feet. 

te. 

in. 

tauAe, 

• 

u 

bastion, 
lune. 

revetment, 
bed  works. 

• 

s. 

^battery. 

isure. 

ite. 

ope. 

e. 

sment. 

). 

lade. 

ide. 

or  slope. 

te. 

j-braye. 

work. 

• 

ioe. 


Doon. 

nnken  battery. 

ion. 

» 

Ion. 

work. 

e. 

r. 

ted  line. 

ted  parapet 

oralope. 


Intrenchment. 

Iron  fortification. 

KUcket. 

Line. 

Idziere. 

Lodgment. 

Loop-hole. 

Lunette. 

Magazine. 

Magistral. 

Mantlet. 

Martello  tower. 

Masked  battery. 

Merlon. 

Mine. 

Moat. 

Moineau. 

Ori^es. 

Onllon. 

Outwork. 

Palisade. 

Parados. 

Parallel. 

Parapet. 

Picket. 

Place  of  arras. 

Plane. 

Platform. 

Plough. 

Portcullis. 

Postern. 

Priests*  cap. 

Profile.  • 

Ramp. 

Rampart. 

Ravelin. 

Redan. 

Redoubt. 

Re-entering-angle. 

Relief. 

Remblai. 

Retired  flank. 

Retrenchment. 

Revetment. 

Revolving-tower. 

Ridge. 

Rifle-pit. 

Rimer. 

Salient-angle. 

Sally-port. 

Sand-bag. 

Sap. 

Sap-roller. 

Saucisse. 

Scarp. 

Shoulder. 

Sill.  .      • 

Sillon. 

Slope. 

Sole. 

Spur. 

Star-fort. 

Stockade. 

Sunken  battery. 

Superior  slope. 

Swallow-tail. 

Tenailles. 

Tenaillon. 

Terre-plein. 

Tete  de  pont. 

Tower. 

Trace. 

Traverse. 

Traversing-platfonn. 


Trench. 
Trench-cart 
Trench  cavalier. 
Trous  de  loup. 


Turret 

Van-fosse. 

Zigzag. 


For'treBB.  A  large  permanent  fortification,  snch 
as,  on  our  continent,  Fortress  Monroe,  Quebec,  St 
Juan  de  Ulloa,  Moro  Castle.  They  are  too  numer- 
ous in  Europe  to  be  thus  summarily  cited. 

For'ty-^ghtmo.  <  Printing. )  A  book  made  np 
of  sheets  printed  48  pages  on  a  side.    48mo. 

For'ward-fire  Car'tiidge.  One  in  which  the 
fulminate  is  at  or  in  the 


base  of  the  ball,  forward 
of  the  powder.  It  is  ex- 
ploded by  a  stem  cE,  as  in 
the  figure,  or  else  by  a 
needle  which  penetrates 
the  whole  extent  of  the 
powder,  and  strikes  the 


fig.  2062. 


FomooTw'Fin  Ckofndft* 


fulminate  in  the  base  of  the  bullet.  See  Needle>oitn. 

For'ward-ing.  {Bookbinding.)  That  department 
which  concerns  the  operation  of  plain  covering  a 
sewed  book,  ready  for  the  finisher. 

Fosse.  {Fortifioation.)  A  moat  or  ditch  around 
a  fortification. 

An  advance  fosst  is  a  ditch  encircling  the  glads  or 
esplanaile  of  a  foi^ification. 

Fo(h'er-ing.  {NatUical.)  A  mode  of  stopping  a 
leak  at  sea  by  thrumming  a  sail  with  oakum  and 
yam  and  drawing  it  under  the  bottom  so  as  to  clog 
the  aperture. 

Fou'caultfs  Pen'du-lnnL  A  pendulum  for  ren- 
dering visible  the  diurnal  motion  of  the  earth. 

It  consists  of  a  hah  suspended  from  a  considerable 
bight,  say  the  a)x^x  of  the  dome  of  the  Pantheon  or 
Capitol,  and  set  to  vibratinf^  above  a  circular  table 
marked  with  degrees.  Owing  to  ceitain  indepen- 
dence of  motion  which  the  hob  possesses,  vibrating 
in  space^  as  it  were,  the  earth  in  its  diurnal  motion 
turns  round  beneath  it,  as  is  evidenced  by  the  ap- 
parent change  of  direction  of  the  bob  re£ELtively  to 
the  graduated  table.    See  Pendulum. 

Fou-gasse'.  {Fortificaiion.)  A  small  mine,  con- 
sisting of  a  hole  charged  with  combustibles  and  pro- 
jectiles hidden  by  earth,  and  placed  in  a  position 
liable  to  fall  into  the  hands  of  tne  enemy. 

Fou-lard'.  {Fabric)  A  thin  silk  or  silk-and- 
cotton  divss-stulf. 

Found.  1.  A  three  square,  single-cut  file  otfioat^ 
with  one  very  acute  angle,  used  by  comb-midcers. 
See  Comb. 

2.  To  cast ;  as  metal. 

Foun-da'tion.  1.  The  bed  or  basis  of  a  struc- 
ture. 

2.  {Hat-making.)  The  body  of  a  hat,  of  wool 
or  inferior  fur,  upon  which  the  napping  of  superior 
fur  is  laid  and  united  at  the  battery. 

Foan-da'tion-bolt  One  which  keeps  a  bed- 
plate —  of  an  engine,  for  instance  —  down  to  its  sub- 

stnicture. 

Foun-da'tion-fntiBlin.  {Fabric.)  -  An  open- 
worked,  gummed  fabric,  used  for  stiffening  dresses 
and  bonnets. 

Foun-da'tion-pila  {Hydraulic  Engineiring,) 
One  driven  into  soft  or  treacherous  ground  to  form 
—  with  others  —  an  unyielding  basis  for  a  stmctnre. 

Foun-da'tion-plate.  1.  {BookHnding.)  The 
base  plate  on  which  ornaments  are  arranged  in  the 
stamping  or  embossing  press. 

2.  {Steam  Engineering.)  The  bed-plate  of  a 
steam-en^ne. 

Foimd'er'a  deanalncf-miU.  A  Ittm&ltN^-tefli 
in  which  small  castings  are  dssnaed  from  adhering 
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■and.  In  a  Bimilar  box  articles  may  be  polished  or 
lounded  \>j  mutual  attrition,  aijsistiHl,  if  need  be.by 
an  ntiradnnt,  lucli  na  sand  or  lemeiy. 

FoniiGl'er'B-Iatha.  A  tatlic  used  in  preparing 
the  i-orea  for  loHiu-niolding,  sucli  oh  ttiosc  fur  iron 
ptpea.  A  crntntl  ii|iiiidle,  nejue  prepared,  in  placed 
on  CKnters  or  on  V'a,  and  tlin  day  loum  covenug  ia 
plaatcntl  on  and  regulated  by  a,  tetnpli-t  or  pattern. 

Fonnd'ln^  Thr  art  of  uiuting  metals.  See  un- 
der the  following  Ueada  :  — 


Bliuikening. 

Holder's  clump. 

Ca.iting-box. 

Moldt-r's  Hw^k. 

Caating-ladle. 

Holder's  Uble. 

Chamber. 

Mold-facing. 

Clieek. 
Cliill. 
Chipping-piece. 

Holding  and  canting  appa 

Mddiug-board. 

Cleaner. 

Moweli: 

Cliche. 

Parting. 

Perier. 

Contraction -rule. 

Pickle. 

Core. 

PiB- 

Core-bar. 

Plasm. 

Core- box. 

Rammer. 

Cure-print. 

Crucible-tonss. 

Runner. 

Sand. 

Dftud-hMd. 

Shank. 

Dryer. 

Shuttle. 

Facing. 

Slicker. 

False  core. 

Sow. 

Flask. 

Spilt -trough. 

Flaak -clamp. 

Spray. 

Follow-board. 

Sprue. 

Founder's  Uthe.  . 

sulk. 

Gagger. 

Statuary-coating. 

G»te.     GeaL 

Steady- pin. 

Gland. 
Grunter. 

Stopping-off. 

HoIIdw  board. 

Strike. 

la;- 

Sullsge. 
Tamping-bar. 

Lingot. 

T-Kige. 

Loam. 

Tii^ 

Trowel. 

Mantle. 

Tumbler. 

Match-plnte, 

Tumliling-boi. 

Matrix. 

Undercut. 

Mold. 

Foati'drr-crane. 

One  us«d  to  lift  and  treas 

0  FOITNTAIII. 

port  molds,  Haika,  eaatingi,  etc.,  in  ft  bmaArj. 
Also  known  aa  a  molding-enike,  fnun  iti  bring  rmt 
for  lifting  into  and  out  of  podtion  tlia  dlia  <f 
mollis,  cons,  and  what  not,  in  heary  cactiB^  hw- 
work,  and  pit-caating.     Sea  CitANr. 

Fonnt  An  auartment  of  printer's  typ*.  Sn 
Font. 

FoQiitaiiL  1.  An  upward  jet  of  water,  ralanl 
or  artilicial.     With  the  latter  we  bare  alone  Is  da 

Many  in^nioni  pnemnatic  and  hydranlic  dcnna 
are  shown  in  "  SpiriUlia  Heronia,"  IM  B.  c.  So^ 
were  toys  merely,  and  aonie,  probably,  were  i  fan 
of  the  illusive  machinery  of  the  tcmjilea. 


The  pressure  of  the  elevated 
body  of  water  comprnsea  the 
air  in  a  lower  chamber ;  the 
pressure  is  transmitted  to  the  air 
in  a  chamlirr  above,  the  water 
of  which  is  ejpcti^  in  a  jeL 

The  principle  has  been  made 
use  of  in  emptying  the  water 
from  the  mines  of  Schetunitt, 
Hungary.     (See  Fig.  GS.) 

Hero  has  aiiticipated  b;  %000 
years  some  of  the  modem  par- 
lor fountaiDK,  in  which  a  tody 
of   compressed 


1  the  r 


r  below 


e-r 


made  (li#  means  of  driring  a 

jet  of  water  into  the  air.     An      "  Vl»'a  t). '" 
ailj  list  men  t    in   two   planes    ii 
given  tu  the  nozzle,  so  as  to  direct  the  rtrean  is  tbt 
reciuired  direction. 

This  contrivance,   which  appran  ainiple  ( 
when  exhibited  in  aer"' — '  **--  '— 


fonn,  which  h 
casing.     The  gardens  of  He 
and  nourished  by  strewna  an 
romier  they  were  indebted  t 
The  nossession  of  the  lat- 
■nowt  that   they   i 


_.__  liakU 
an-ooBdocliM 
wwe  MbnM 


foontaitu.     For  tk 


alilefciunlUDs  ai 
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tana  di  Trevi  at  Bomn,  construc:t«d  for  Pop«  Clemont 
XII.  in  1735  ;  the  FonUra  Psolina,  erected  for  Pope 
Pul  V.  in  16ie  :  the  FoaUna  dell'  .\c\an  Felice, 
or  Fountain  of  Moaen.  The  fountains  of  VereaillBS, 
nude  for  bonis  XIV.,  and  the  Jet  d'hjiu  of  St. 
Cloud,  are  much  admired.  The  fountains  of  Chats- 
wortb,  in  Derbyshire,  England,  the  residence  of  the 
Puke  of  Devonshire,  are  particularly  grand  ;  as 
are  also  those  of  the  Crystal  Palace  at  Sydenham, 
near  London.  Cincinnati  ia  also  Jirond  of  a  fountain 
nude  in  Germany,  and  of  a  very  Teutonic  s«])ect. 

8.  The  "beer  fountain,"  as  it  is  called,  uiicd  for 
drawins  liquors  in  a  tavern  bar  from  barrels  in  the 
oelUr,  by  meana  of  a  force'Ruinp,  is 
«t  Bramah,  and  was  patented  by  him. 

8.  A  copper  fesisel.^  (Fig.  2086)c;ontainingaBraled 
water  for  a  beverage.     It  la  used  in  connectioa  with 


Ftg.208S. 


.1  FOURCHETTE. 

The  sir^p  fountai 
which  flavors  the  "soila,"  so  called. 

5.  An  upper  Teserroir  chamber  to  contain 
and  supply  a  wick,  a  dip-hole,  a  trough,  ■ 
in  the  oil-chamber  of  an  Aivand  lamp,  the  re 
of  au  inkstand,  a  drinking-glaaa  in  a  bird-cage,  etc 

6.  The  ink-reservoir  in  a  printing-press. 

7.  The  supply- chamber  in  a  reservoir  pen. 
Foun'tain  Ink'atand.    One  which  has  a  codi 

tinuiU  supply  of  ink  from  an  elevated  fountain  (see 
Fig.  2087}i  or  which  Las  an  elastic  diaphragm  by 
which  the  dip-onp  may  be  supplied  or  emptied,  as 
in  Fig.  2088. 


Fla-  3067. 
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Fountain-Uunp.  One  with  an  elevated  Kservoir 
for  supply,  as  in  most  forms  of  the  Argand,  —  the 
students  lamp,  for  instance. 

Gerard  used  an  air-pump  to  force  oil  from  a  low 
chamber  to  the  burner  of  an  Argand  lamp,  so  as  to 
avoid  throwing  a  shadow  upon  surrounding  objecta. 

Fonn'ttda-peii.  One  which  has  an  ink  reservoir 
for  the  supply  of  the  pen. 

fichefler  8     fountain. pen,    introduced    in"*-**. 
England  about  1835,  had  a  reservoir  of  ink     J, 
in  the  holder,  and  the  ink  is  admitted  to  the    '  J^ 
pen  by  the  pressure  of  the  thumb  oa  a  pro-     l| 
jecting  stud.  | 

Parker's  hydraulic  pen,  invented  about      1 
the  same  time,  had  a  piston  in  the  holder,       I 
operated  by  a  screw  stem  and  a  nut  on  the 
end  of  the  holder.     The  loner  end  of  the 
'voir  being  dipped  in  ink,  the  piston 
drawn  up  by  rotating  the  nut,  tilling 
reservoir,     "fhe  ink  was  rjecteil  as  re- 
quired by  the  contrary  motion  of  tlie  thumb- 


nnn  m             o    1    «l    li  the 

Uqaid  8  drawn   n 

tunb   rs      T        are  1  ned  with 

orro  on  of  ofper 

4.  A  boi  £  coi 

:r   known   as      aoi  a  water,"  is 

conducted   to   the 

noEzle    when    t  is  diawn  into 

gU»M. 

stock  and  nozzle,  and  thus  bears  the  appearance  of 
a  pnmp,  though  perennial. 

2.  One  in  which  a  nacked  niston  ia  replaced  b;  a 
plunmr  with  a  leatb        «  r  disk  or  diaphragm. 

P-      -•       i    (Nil  •    n  rope  of  four  atiaoaa. 
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for  holding  up  the  tuiiguc  while  the  frcnum  is  being 
cut. 

2.  (G/ove-making.)  The  forked  piece  between  two 
adjiioent  lingers  of  a  glove,  uniting  the  ]K)rtion8  of 
the  ha<:k  and  inside  of  the  finger.     Fougrtte. 

Foiir'dri-iiier-ma*chine^  A  pai>er-making 
ma^rhine,  the  tirst  to  make  a  continuous  web.  It 
was  invented  by  Louis  UolH-rt,  of  Essonne,  and 
patented  by  him  in  France.  He  ex]>erienced  some 
iiecuniary  difficulties,  and  sold  the  light  to  M. 
Leger-Uidot.  The  latter  came  to  England  and  made 
arrangiMnents  for  working  it.  A  Mr.  Gamble  and 
the  brothers  Fourdrinier  improved  it,  and  made  a 
valuable  machine  which  was  pirated,  and  kink- 
ruptfd  the  gentlemen  whost;  name  is  imperishably 
associated  with  it.  The  tmterprise  is  the  glory  of 
the  mechanical  genius,  and  the  disgnuMi  of  the  law 
lords  an»l  law  (;ourts  of  the  "light  little  island." 

The  matthine  was  jH»rfectt'd  by  Hrvan  Donkin, 
John  Wilks,  and  others  not  known  to  fame. 

The  essentiiil  features  of  the  machine  are  :  — 

1.  A  stn»:un  of  jwiper  pulp  flowing  on  to  the  sur- 
face of  an  iMidless,  horizontal,  wire  web. 

2.  A  tremulous  motion  to  the  web  to  shake  out 
the  water,  which  falls  in  a  rain  beneath,  and  to  felt 
the  filHT. 

3.  A  traveling  deckle  which  keeps  un  with  the 
motion  of  the  web,  and  forms  the  lateral  margin  of 
the  paper. 

4.  A  porous  d/indij  which  pressiw  the  pulp  and 
absorbs  some  of  the  water. 

5.  A  couching  roller  to  take  up  the  web. 

6.  A  pn^-isure  roller  to  abstnict  moisture. 

7.  Drying,  sizing,  finishing,  mea-suring,  cutting 
devices,  nd.  lib.     See  Papek-machink. 

Four'gon.    1.  A  tumbrel  or  ammunition-wagon. 
2.   A  French  bag!:jage-vt^hicle. 
Fourth-rate.     Formerly  a  50  to  70  gun  vessel, 
now  a  guulH).it  carrying  fmm  1  to  4  guns. 
Four-way  Cock.    A  cock  having  two  s<>parate 

jMissages     in     the 
Fig.  2091.  pl"g,  and  (commu- 

nicating with  four 
pipes.    The  inven- 
tion of  James  Watt. 
^^  Fowl'ing- 

'''^\A'  J/jT"  "'"'*^5<^       Jj       piece.    A  lire-arm 
^V  fr  ^il  (  adapted   for   ordi- 

M  ll  V  '1  nary  s[M)rting.   See 

Four-Way  Cock.  FlKE-AR.M. 

Fox.  {Nauti- 
cal.) A  small  strand  of  rop<»  made  by  twisting  sev- 
eral rope-yams  togt'ther.  Used  for  scizimjs^  7nafJt, 
sennits,  g'lsk'^ts. 

Foz-bolt.  A  descri|Ution  of  lx)lt  which  is  ma<le 
tight  by  a  fox  or  weilge  driven  into  a  split  in  the 
end.     S(«  Bolt. 

Fox'ing.  (Shoemaking.)  1.  An  outer  covering 
or  upp«'r  leather  over  the  usual  upp>*r.  One  mbde  of 
n'jKiiring  a  worn  upjHjr  by  clothing  it. 

2.  Ornamental  strij»s  of  a  different  material  on  the 
up|K«rs  of  shoes. 

Fox-key.    {Machinrru.)     A  split-eotter  with  a 
thin  wedge  of  steel  driven  into  the  end  to  prevent 
its  working  back. 
.    Fox-tail  Saw.    A  dovetail  saw. 


Fig  2092. 


Fox-tail  Wedg'iiig.  A  mode  of  ■|»midiiue  the 
end  of  a  tenon  in  the  luortiae,  to  ae  to  fpvp  it  a  ilof*^ 
tail  character  to  resist  withdnwaL  Tne  midt  i»  ip. 
plied  to  wooden  pins  which  occupy  holes  not  \mik*\ 
through.  In  the  |K)int  of  the  pin  is  inMitwl  a  tfaiB 
wedge  of  haixl  wood.  When  this  reaches  the  lottnm 
of  the  hole,  it  sinks  into  and  spreads  the  i-nd  of  t^ 
pin  so  as  to  bind  it  very  firmly  in  the  hole. 

With  a  tenon,  it  is  usual  to  insert  a  numh^r  of 
small  we<lges,  so  that  it  may  not  be  (»plit  mnrh  it 
any  one  point. 

i"ox-t3rpe.  {Pholtigrapky.)  A  printing  procni 
in  which  a  transiuirent  {KMitive  ia  natnl,  and  the 
action  of  the  light  is  the  reverse  of  the  usual  proct^t. 

Foy'er.  Tlie  crucible  or  basin  in  a  fnmafr,  to 
receive  the  molten  metal. 

Frache.  A  shallow  iron  pan  to  hold  gla»-vire 
while  Iwing  annealed  in  a  leer. 

Frag'ments.  {Printing.)  A  few  papv  at  thr 
end  of  a  book.  The  title,  preface,  (Mmtentt,  etc., 
imposed  so  as  to  print  off  erononiiealiy.     OddamUn. 

Fraise.  1.  {Fortification.)  Palii^fling  plami 
horizontal  at  the  crest  of  the  scarp  and  prtijecting 
over  the  ditch. 

2.  A  tool  used  by  marble-workers  to  enlaige  a  hok 
made  by  a  drill.     It  is  grooved,  and  alightly  conicaL 

■Frame.    The  skeleton  of  a  structure. 

1.  {Shipbuilding.)  The  parts  of  a  ship's  frame  uv 
shown  in  Fig.  2093,  which  repreeenta  a  midafaip  tee- 
tion. 


Iff.  SM. 
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Fox- 'Ml  Wedging. 


a,  keel. 

6,  keelson. 

c,  keelson -rider. 

cf,  middle  line  or  center 

line, 
e,   floor-timber,  ground- 

futtm^k,  or  navel-fut- 

took. 
/,  cho<*k  for  filling  to  the 

timbers. 
<7,  s<»con«l  fnttocks. 
A,  top  timbers, 
i,   rough-tree  timber  or 

stanchion. 


2.  The  strong  work  which  rapports  tks 
and  boilers  of  a  locomotiTe  upon  the 
known  as  inxidt  frame  or  OMMb  frsiiM^ 
the  position  of  the  wheels  relatively  to  the 

3.  The  head  of  the  batten  in  a  kna. 


j\  rough-tree  nil,  or  itiL 

k^  upper-derk  bttm. 

/,  hold-heain. 

m,  standard  kneeSi 

n,  water-ways. 

o,  plank -almua. 

p,  aheer-etrakes. 

q^  wales. 

r,  bilge-planks,  iiuide  sai 

out. 
s,  futtoek-planks. 
i,  clamps  or 
u,  limber-boards. 
w,  sheIf-1 
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4,  The  ribe  and  stretchero  of  an  umbrella,  or  other 
ffcmotare  with  a  falnic  coyering. 

6.  (Carpentry. )  a.  The  skeleton  structure  of  a 
wooden  building,  consisting  of  sills,  posts,  beams, 
ateepers,  joists,  and  rafters,  with  the  studding  that  is 
to  form  partitions. 

k.  The  outward  work  enclosing  a  door  or  window. 

e.  The  part  of  a  door  or  window  enclosing  panels. 

4L  A  border  or  inclosure  for  a  picture,  or  panes 
of  glass. 

j.  (Horology,)  That  which  contains  the  mechan- 
ism of  a  watch  or  clock.  It  consists  of  two  plates 
and  a  sufficiency  of  pillars;  usually  four. 

7.  (Prinling.)  A  desk  containing  two  pairs  of 
eases,  containing  roman  and  italic  letters  for  the 
use  of  a  compositor  (see  Cabe),  or  the  stand  sup- 
porting them. 

8.  A  structure  of  four  bars  arranged  in  a  square 
and  adjustable  in  size,  on  which  cloth  or  other  fabric 
is  stnitched  for  quilting,  embroidery,  etc. 

9.  A  term  applied,  especially  in  England,  to  ma- 
ehiues  built  upon  our  within  a  framework  of  tim- 
bers—  e.  g.  the  sUxxing-framc,  loM-framt^  toater- 
frame,  silk-frame,  etc.  It  is  one  degree  more 
ooinplex  than  the  quUting-frame,  tamlfour-frame, 
mnibroidery-frams,  glass  or  picture  frame  ;  or  a  win* 
dow  or  doorframe, 

10.  (Soap-making,)  A  box  whose  sides  are  re- 
movable when  required,  and  locked  together  when 
the  soap  is  to  be  poured  in.  As  soon  as  the  soap 
lias  acquired  sufficient  solidity,  the  sides  are  un- 
loeked  and  taken  down,  exposing  the  block  of  soap, 
which  is  then  cut  up  by  wires  which  are 
through  it  to  divide  it  into  parallelopipeds. 

Rame-lev'eL    A  mason's  level. 

Rame-aaw.  A  thin  saw  stretched  in  a  frame 
which  gives  it  sufficient  rigidity  in  its  work. 

The  buhl-saw,  for  enlarging,  is  of  this  character. 
It  la  common  to  make  the  handle-attachment  at  each 

rig.20e4. 
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:,  quirk-ovolo  cock-bead  g,  quirk-ogee. 

or  bead  and  tillet.  i,  quirk-ogee,  bead,  aod 

/,  ogee  and  square.  fillet. 

h,  quirk-()gee  and  quirk-  j,  cavetto. 
bead.  k,  cavetto,  bead,  aodfiDat 


F^nu-SavfM* 

end  tbtatable,  so  as  to  present  the  saw-edge  in  any 
direction. 

A  fhune-saw  is  shown  in  a  painting  at  Hercula- 
nenm.  The  sawyers  are  at  each  end,  one  standing 
and  the  other  sitting.  The  bench  to  which  the  tim- 
ber is  secured  by  cramps  is  supported  bv  four-lesged 
stools.  The  isaw-frame  is  square  and  the  saw-biGide 
is  strained  in  the  middle  ;  tne  teetli  stand  perpen- 
dicularly to  the  plane  of  the  frame. 

Frame-saws  were  common  in  Egypt  many  centu- 
ries previous  to  this  time. 

Fram'ing.  1.  A  mode  of  putting  parts  of  a  stmc- 
tnre  together 

Joinery  framing  is  of  various  descriptions,  as  square, 
bead,  bead  and  nllet,  ogee,  etc.,  etc.  See  the  fol- 
lowing examples,  which  all  have  flat  panels  and 
tfuare  backs:  — 

%  ovolo  and  square.  c,  quirk-ovolo  fillet. 

hf  qoirk-ovolo.  d,  quirk-ovolo  bead. 
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The  following  vary  in  the  panels  :  — 

/,  quirk-ovolo  and  bead,  raised  panel  and  square 
back. 

9^,  quirk-ovolo  and  bead,  raised  panel  with  ovolo 
on  the  rising,  and^uare  back. 

n,  quirk-ovolo  ana  bead,  raised  panel,  with  ovolo 
on  the  rising  groove  round  the  face,  and  square  back. 
The  list  might  be  much  extended. 

o  is  square-framing,  the  simplest  description  of 
framing,  having  no  molding  on  either  side. 

2.  (Mining.)  An  operation  upon  ponnded  or 
stamped  ores  by  which  they  are  sorted  into  grades 
of  comparative  weight  and  consequent  richness. 

The  framing-table  is  eight  feet  long,  four  feet 
wide,  and  has  a  ledge  around  it.  It  is  suspended  in 
an  inclined  position,  on  pivots,  so  that  it  may  be 
tipped  into  a  vertical  position  when  full,  disdlarg- 
ing  its  contents  into  separate  cisterns  beneath ;  the 
reason  for  the  separation  of  the  receptacles  will  be 
apparent  presently. 

At  the  upper  end  of  the  frame  is  the  jsgging- 
board,  over  wnich  the  fduices  are  so  distributed  that 
a  small  stream  of  water  shall  carry  them  gradually 
down  on  to  the  frame.  The  richer  portions  of  the 
ore  rest  upon  the  upper  part  of  the  frame,  and  the 
poorer,  lighter  portions  are  carried  farther  down ; 
light  impurities  escape  with  the  water  at  the  lower 
part  of  the  frame.  The  ore  on  the  frame  is  occa- 
sionally stirred  with  a  rake,  that  every  portion  may 
be  subjected  to  the  action  of  the  water. 

When  the  frums  is  snffidentlv  full,  the  latch 
which  held  it  horizontal  Is  lifteo,  and  tiie  fhune 
tipped  up  into  a  vertical  position,  so  as  to  tip  out  ita 
contents,  which  Ul\  into  the  vats  beneath.    Thaae 
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vats  kre  amnfpil  iii  a  rovr,  no  that  they  may  re- 
■piictivi^ly  rPURlve  the  slimes  whiuli  havit  aitciimu- 
ktnl  ncanr  to  or  TarthiT  rrom  thu  head  ot  the  (mar, 
the  richness  lifing  dvli-niihiiHl  by  thi:  |>roxtinit)'  to 
the  hend  or  upper  pnrtiuii.  Th«  frame  is  then  re- 
a^usteil,  ■  .maiiUty  ofiiliineHSiiread  on  the^a^nj- 
board,  ami  llie  o]i«niti<>n  rtwoniiiieiiuM. 

The  contenta  of  the  dstcrna  are  treated  by  suh- 
•B4]nrnt  proceinea  of  a  nntnnt  adapted  to  tlieir  re- 
spective i|iinlili<!!i.  AnalogiiiiB  proi'eit&FB  are  described 
nndiT  IIudulk;  Tuunk  ;  Keeve;  JiouEit ;  Tve, 
•tc.  (whi<-h  xee), 

Pnm'lng-clilB'AL  {OirptrUry.)  Aheavyehiiicl 
br  making  mortisea.  It  hon  a  nocket-shank  which 
receiven  the  noixleii  hnniDe  on  which  ttie  blows  of 
the  mallet  are  ilelivere.1. 

Frank'lag.  (Joinern.)  The  notching  out  a  por- 
tion uf  a  Kiuh-luir  for  the  [laaaage  of  the  transverse 
bar,  to  make  a  niiter-joitit. 

Frap'piDg.  1.  {Naulical.)  a.  The  binding  to- 
gether  of  \\w  several  rojii's  of  a  tai'kle  at  a  point  be- 
tween the  blocks,  so  as  to  increase  still  farther  the 

b.  Secarinf^ashipin  emergency  by  wrapping  ropes 
around  it,  to  prevent  starting  nf  the  planks. 

"They  u*«l  helps,  underpnliug  the  ship."  — 
Ltike'a  aceaunt  o/  Faiil's  vnyui/t. 

2.   Itrociug  the  cur<is  of  a  drum  by  pulling  them 


line. 

(Mimic.)  An  elastic  tongne, 
usually  of  bra-4,  and  playing 
ill  a  long  rectangular  opening 
in  a  plate  to  which  one  end 
of  it  is  riveted.  The  name 
fre'-rced  is  given  to  distin- 
guish it  from  the  reed  which 
batter.4  agninst  the  seat,  as  in 
the    clarinet,    some    orgaa-  a^y 

¥i]ie*,  the  bassoon,  and  oboe.  i- 

hi-s.'  baUcring-iTfAr,  are  usu-         ' 
;illv  of  wooii.     The  frrr-reed 
is  "usi-d    in    the   iin-onlcon. 


4  PBBIQHT-Eironri. 

of  the  reed  over  the  apertnie  «ben»  it  d>fim  tkt 
■ir-blast  producing  Um  vibtstiOD  and  tb*  taai^ 
quent  musical  Kant.  At  nooM  point  on  tht  plali 
is  denotnl  the  note  to  which  tha  tongue  ik  tiuM. 

Fretf'Btona.  An  oolitic  atcne,  ao  calUd  lam  tli 
bcility  with  which  it  is  rived  in  any  dinctioa. 

Free-atoK  {Otr^adry.)  Timber  free  fnnkMU. 
Cltar-iUuff. 

Fteex'OT.  An  apparatui  in  which  cream  or  etbtr 
food  is  plai'«d  tu  be  froien.  In  the  cxanpl^  tha 
liquid  to  be  congealed  or  cooiei'   '     — ^---j  ' — 


metallic  cylinder  incloaed  by  another  eyliadM  mL 
surrounded  by  the  chemical  mrigvtating  nilataaw. 
the  appuratuB  being  rotated  oroaci  Hated  totboroaghtf 
ngitate  the  liquids,  and  bring  new  partielta  ttt  IM 
cold  surface. 

Uaster'K  machine  for  icing  drinki  canctstacfa 
central  cylinder  for  the  confectionery,  m  nirmiuiiiii 
cylinder  for  the  freezing  iniituiT,  and  one  oatof 
of  this  again,  for  containing  water.  The  inner  cjl- 
inder  is  mpidlv  revolved,  ita  contents  hecMDe  fliMEl, 
anil  the  water  in  the  ontcr  vewl  beoonwa  a  bulla* 
rylindi-r  of  ice,  in  which  a  decanter  maj  he  set  to 

n-eei'lng-mlztiiTe.  A  miztnra  of  mA\  ol 
poiindfd  ice  ;  or  a  combination  of  chemist  with  «t 
without  ice.     See  IcE-HAKiHa. 

One  conatraeted  for  Qm  camifi 


Fralcht-c 
of  metcoandu 


oqtan,  and  in  most  of  the  rc^l-pjiien  of  organs,  Z^elght-^n'gllM.    {SUrm  S*flmmHm§.^    A  W 

The  oiiening  in  the  plale  is  sli<!litly  larger  than  I  comntive   adanteil    for   ilrawiag   beavv   tniM  it 

"- "  of  the  tongue,  mi  that  the  portion  of  the   moilerate  siieed.     Tlui  drirrra  an  eo«|M  IV^* 

_  _..  i._..__i -Iherion, aadaioofaBiltordiiilW 


latter  eoiice 
against  or  touc'h  the 
by  which  tlie  plate  U 


t  batter!  BO  as  to  increase  adhenon, 
'  end  is  a  atu<l  j  than  usual  with  ] 
it  from  the  seat  |  rapid 
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to  DBS  on  a  Uthe-heui  or  by  a  bow.  It  ia  intended 
for  boring  hanl  wood,  and  appnachra  tbc  cbanctcr- 
irtin  of  s  dTiU.     See  Bit. 

Tnadi-^j'^am.  {OaTpentry.)  St&in  tlut  fly 
fonranU  until  the;  ntcb  within  &  length  ol  a  stair 
front  the  wall,  whflra  *  quarter  apace  occnra ;  the 
atepa  next  ascend  at  a  nght  angle,  when  another 
qnartar  space  occnni ;  they  then  ascend  in  an  oppo- 
dte  flight,  parallel  to  the  first  direnlion. 

Pranob-hom.  Awind-igstrumentformedoftnet- 
al,  having  a  circular  ahaiie  and  a  gradual  taper  from 
the  month-piece  to  the  tearing  pavilion.    Sen  Hdkn. 

n«noh-pol'lah.  A.  solution  of  resin  or  gun) 
Tedn  in  akiohol  or  wood  naphtha.  A  good  recipe  is, 
ahellac.  It  pounds ;  spirits  of  wine,  1  gallon.  Or, 
ahellac,  2J|  lbs.  ;  gnni  mastic  and  sanilanic,  eaoh  3 
winctis ;  alcohol,  1  gallon ;  copal  vamiAh,  1  pint. 
Or  for  a  dark  color,  shellac,  1  ywund  ;  benionj,  J 
ponnd  ;  alcohol,  1  gallon.  Or,  shellac,  I)  pound; 
gnaiacum,  t  pound  i  aloohol,  1  gallon. 

It  is  laiu  on  with  a  sponge,  a  brush  of  wadding 
«nTelop<[>d  in  a  rag.  or  a  rubtwr  made  of  a  roll  of 
]iat.  These  are  Haturated  with  the  varnish  which 
the;  graduall}-  yield  b;  pressnre  to  the  surface  of 
the  wood,  over  which  the;  are  kept  in  constant 
motion  in  unifonn  circnlar  strokes.  The  surface  of 
the  robber  in  covered  with  an  oiled  cloth,  which  ia 
rvnswed  as  it  becomes  clogged. 

Franab-TOoC  A  roof  having  portions  of  two 
diflerrnt  pitchea.     A  curb  roof.     A  Mantard  roof, 

nwioii-wla'dow.  A  large  casement  window, 
moving  on  hinges  instead  of  hiding  vertically  in 
ffToovBH.     A  ea3tn£tU. 

a  which  the  colors 


1  the  n 


The  picture  is  prepared  as  a  cartoon,  and  ia 
pricked  through  on  to  the  soft  surface  of  plaster 
upon  which  the  fresco  is  to  be  placed. 

The  surface  is  rough,  and  is  damped  to  receive 
tite  colon,  which  are  mixed  and  ground  up  with 

A  solution  of  eilex  instead  of  lime  was  used  by 
Oberrath  von  Fuchif,  being  laid  on  a  chemically 
prepared  ground.     It  becomes  exceedingly  haid. 

Fret.  1.  An  ornament  of  xigzag,  interlacing,  or 
Tariously  contorted  fillets,  used  aa  an  architectural 
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.   „   .   ..  I,  nail-head  frat. 

b,  zigzag    or    chevron  /,  billA-fret. 
molding.  a,  cahle-molding. 

c,  embattled  fret.  k,  wavy  molding 

d,  triangular  fret.  i,  ttebnlar  molding. 

2.  (Jfunc)  One  of  the  ban  of  wire  on  the  flngw- 
board  of  a  guitar  and  some  other  instramenta,  to  in- 
dicate where  the  fingert  are  to  be  jdaced  for  playing 

Frat-«aw.  1.  A  saw  (a)  with  a  relatively  lon^ 
narrow  blade,  used  in  cutting  the  frets,  scrolb,  et«., 
on  verge  bo^s,  omamented  acreena,  etc     A  keif- 


machine  shown  u  spedally  intended  for  fret-wwk  on 
a  small  scale,  ornamental  inlaying,  bnU  and  niata 
work  (which  see). 

X^et-work.  1.  (Olaxi^s.)  A  mode  of  glazing 
in  which  a  number  of  separate  pieces  of  stainM  glaaa 
are  fitted  together  in  leaden  eaiiia  so  as  to  foiin  pat- 
ems.  The  eanui  ar«  fastened  by  leaden  banda  to 
KubUe-lnrt  of  iron,  which  crosa  the  window-fiame. 

2.  ( Wood.)  Carved  or  open  wood  worit  in  orna- 
mental i«ttemt  and  devices. 

EYl'ar.    {Prmtiiig.)    A  pale  patch  in  a  printed 

Friotlon-^ballB.     Ballsplacedbeneathatravert- 

ing  object  to  relieve  friction.     Some  forms  of  swiog- 

bniiges  are  thus  supported.     Properly,  onM-friction 

balls. 

niotioti-bnke.    A  form  of  d 


]^    itf 


□ 


e  inclnded  in  the  follow-    vented  by  Prony,  in  which  a  pdr  of  Metinn-blacb 
—  "wnved  to  a  jonnal  rotatu^  at  a  given  ipeeda 


PBICTION-CLUTCH.  »1 

Mid  tij;liti!ucd  to  Hucb  an  cituiit  that  the  unweighteil 
lever  will  renuin  liorizonlal  betwiwu  thu  Rtudl  m  m'. 
The  iliuft  ia  now  m-t  ill  motion  by  tlw  )>Hin« 
muver,  the  screws  are  tlivii  (cnulimlly  tightened  to 
■nch  a  degree  lluit  the  lAia-h  aiiiviH  exuetly  with  the 
veUxrity  ut  whi>:ii  its  useful  etl'ec.t  has  to  be  deter- 
mined.    Were  it  nut  for  the  stud  nt,  tlie  lever,  witli 


fori-<-  fruui  tlie  lever  preBsing  aj 


H  to  with- 


it  Now  place  gradually  apon  O  such  a  weight  as 
will  countemi't  the  pniisuru  o(  the  lever  against  •», 
and  hrius  it  bnek  to  iXM  horicontal  poaitiiia.  It  u 
eTident  that  this  weight,  in  combination  with  the 
lever  F,  irxprctwrs  th«  atiiaunt  of  friction  between 
thfl  btoclcH  and  tin-  ilrutn. 

motton^latch.  A  device  for  connecting  two 
■harts  by  lirinKiiij;  u  yivw  on  one  slmft  in  contact  with 
apieceoiiaQuthBrBlnifl,whii:hrevolveawithBanh  force 
that  the  former  partake*  of  the  motioa  of  tbs  latter. 


.6  FRICTION-TU  UK. 

In  Fig.  S1D3,  the  shippn^handla  f  ovriM  tte 
shaft,  and  with  it  the  togglea  J  J,  expaailing  tha 
segments  against  the  rim  of  the  pnllcy.  Sk  a^ 
CLifTcn. 

mo'tlon-oonoa.  A  form  of  frietiaa-owpliBf  ii 
which  the  euimecling  |ionian*  bave  napcetiTely  a 
conical  disk  and  a  hollow  cune,  which  bccsas  bit- 
tioiially  adherent  by  contact. 

FMotloii'ConpaUi^    See  pBicnoN-citrm. 

FilO'tloa--g«>T.  Wheels  which  act  npsM  ock 
othiT  by  the  adhesion  gf  their  coutacting  aorfan^ 
inntead  of  by  I'ogti,  bands,  w  chains. 

nio'aoa-bmm'nm.  One  deriving  ita  nan 
from  the  hammer  being  liftnl  by  means  of  the  ft^ 
tion  of  revolving  rullera,  which  nip  the  hamnm-nid. 
The  framework  eonaists  of  a  pilLir  ^,  to  *  liich  sis 
bolted  the  two  cheeks  C  C  carrying  the  working  u- 
paratut.  On  the  OKi:illating  frame  £  £  an  li* 
jilunimer- blocks  for  the  spindles,  carrying  the  drtt^ 
iiig  grar  and  friction -rolUrs.  The  motion  ia,  in  ihs 
lint  inhtnnce,  communicated  to  the  dnmi  G,  lai 
cuniieiiupntly  to  (/,  fixed  upon  the  nme  thatt ;  tlia 
coiiimuiiiiaCM  the  motion  by  meani  of  a  croaal 
straji  to  the  drum  U,  and  lience  alao  to  a  {linioa 
whieh  works  into  the  spur-wheel  L  fixed  om 
the  tame  abaft  with  the  friction- roller  A'.  Ia  a 
similar  manner,  a  frictioD-roUer  on  the  other  rids 
of  the  hanimer-rod  ia  let  in  motion  Iij  meana  «f 
a  s]iur-whcet  and  pinion  deriiing  motion  from  Oit 

The  friction-roUen  have  wooden  rina.  Tba  aadl- 
lating  fminr  £,  when  tilted  upon  iti  axia,  oaiun  ih* 
friction-rollers  to  nip  the  hanimrr-rad,  tbeonealittl* 
above,  the  other  a  little  below,  tbe  axis.  Wbeo  tfa* 
frame  H  renumes  its  horiioiital  position,  the  hanmcr 
is  allowed  to  fall,  being  guided  by  the  rolletsP^aad 
Q  Q.  The  tilting  of  Ibe  frame  U  dona  bv  moui 
of  the  lever,  connected  with  the  same  by  means  tt 
tbe  lud  and  chain  paning  orer  the  fixnl  pntley  /. 


FRICnON-WHEEL. 
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FRIZZINO-MACfilNS. 


when  the  lanyard  is  palled.     See  Friction-pri- 

MXR. 

FrIotioii-iRrliaeL  A  wheel  the  motion  of  which 
Is  canaed  by  the  friction  of  a  moving  body,  or,  con- 
yerMly,  which  communicates  motion  to  a  body  by 
irictional  contact.  In  the  annexed  illustiation  a  b, 
one  wheel  being  driven  becomes  a  motor  to  the 
other,  their  perimeters  being  in  contact.  The  sur- 
fiice  is  nsually  clothed  with  leather,  rubber,  or  some 
sufficiently  elastic  material  which  does  not  polish 
too  TeadUy,  and  thus  induce  slipping. 

By  grooving  the  perimeters  of  the  wheels,  the 
eontact  may  be  made  more  intimate,  as  the  surface 
engaged  is  increased,  and  the  elastic  material  of  the 
TCspeetive  faces  caused  to  bind. 

The  term  frietion-wheel  is  often,  but  erroneously, 
applied  to  wheels  which  diminish  friction  ;  these  are 
properly  called  Anti-frigtion  Wukbls  (which  see.) 


YlK.2106. 


I'WcliMi-  Otaring. 


Hewlett's  friction  gear- 
ing c  has  an  upper  india- 
rubber  wheel  with  a  V- 
edge,  clamped  between 
two  metallic  plates.  Bv 
screwing  up  the  nut  which 
holds  the  parts  together, 
the  disk  iskmade  to  ex- 
pand radially,  and  thus 
increase  the  tractive 
power  on  the  lower  driv- 
ing-wheel. 

d  shows  another  form. 


A  collar  fastened  to  the  central  shaft  has  four  pivoted 
arms.  When  the  rim  turns  in  one  direction,  the 
terms  turn  on  their  pivots,  leaving  the  rim  and  fail- 
ing to  transfer  the  motion  to  the  shaft, 
^w  hen  the  rim  turns  in  the  contrary  direction,  the 
arms  catch  against  it  and  are  rotated  by  the  contact, 
taming  the  shaft  also. 

The  friction-wheel  feed,  by  which  loffs  are  fed  to 
the  gang-saws  in  the  large  lumber-milU  of  Ottawa, 
Canada,  consists  of  a  horizontal  wheel  40  inches  in 
diameter,  and  an  upright  one  driven  by  band  from  the 
engin e-shaft,  an d  24  inchi^s  diameter.    (See  Fig.  1 601 . ) 

The  horizontal  wheel  is  vertically  adjustable  by  a 
hand-wheel  and  shaft  on  the  working  floor  of  the 
mill,  the  friction-wheel  slipping  on  a  spline.  As 
the  said  wheel  approaches  towards  the  center  of  the 
driving-wheel,  tne  speed  of  the  feed  is  lessened,  and 
conversely  ;  if  it  cross  the  center,  the  motion  is  in 
the  other  direction,  and  the  feed  is  reversed. 

Friese.  1.  {Architecture,)  A  flat  member  of  an 
entablature  between  the  architrave  and  cornice. 

Frieze-panel;  one  of  the  u])per  panels  of  a  six- 
panel  door. 

Frieze-rail ;  the  one  next  to  the  top  rail. 

2.  {Fabric.)     A  coarse  woolen  clotn. 

ZUg'ate.  {Vessel.)  The  original  frigate  was  a 
Mediterranean  vessel  propelled  bv  sails  and  oars. 

It  is  now  a  voMsel  of  war,  having  an  upper  flush 
deck  (spar-deck)  and  one  covered  gun-deck  (main- 
deck).     The  armament  is  from  28  to  44  guns. 


The  grade  is  below  a  man-of-war  and  aboTe  a  cor^ 
vtUe.  The  rating  of  iron-clads  is  different;  the 
gnns  being  larger  and  fewer  in  number. 

ZYig'a-tooii.  A  Venetian  vessel  with  a  squan 
stem,  main -mast,  jigger-mizzen,  and  bowsprit. 

Frig'er-a-to-ry.    A  cooling-chamber. 

A  chamber  maintained  at  a  low  temperatuie  for 
the  preservation  of  meat  or  v^tables. 

ZUl'ing.  A  species  of  plaited  or  fluted  edjpnff 
or  trimming  of  fine  linen.  The  gathered  or  phutea 
edge  b  sewn  to  a  band,  and  the  crimped  or  raffled 
edge  forms  a  collar,  a  cuff,  or  an  ornament  to  a  shirt- 
front. 

Fringe-loom.  One  in  which  the  weft-thread  is 
carried  and  detained  beyond  the  limit  of  the  warp, 
which  has  thus  a  series  of  loops  beyond  the  selvage. 

lYisk'et.  {FrxTUing.)  A  rectangular  frame  bar- 
ing tapes,  cords,  or  paper  stretched  acroas  it  for  hold- 
ing the  sheet  to  the  tympan. 

The  frisket  is  a  frame  around  the  type-fofm,  and 
keeps  the  margin  of  the  paper  clean. 

Zrit  {OUus-making,)  A  calcined  miztnre  of 
sand  and  fluxes  ready  to  be  melted  in  a  cracible  to 
form  glass. 

The  term  is  also  applied  to  other  Titreooa  combi- 
nations or  compositions  for  use  in  manufacturing. 
It  is  not  applied  to  manufactured  articles,  but  to  those 
in  coarse  of  conversion,  as  the  calcined  kelp  and 
lead,  which  are  ingredients  in  the  glaze  of  delft-ware. 

Afrit-mixer  is  a  horizontal  cylinder  with  oblique 
beaters,  or  a  box  with  semi-cylindrical  bottom  and 
a  rotating  shaft  with  beaters  or  stirrinff  arms. 

Frit-brick.  {0la$9^naking.)  '  A  lump  oC  cal- 
cined glass  materials,  which  have  been  united  and 
brought  to  a  pasty  condition  in  a  reverberatory  ftir- 
nace  preliminary  to  the  perfect  Titrification  iu  the 
melting-pot.    See  Frittino-furnaci. 

iViUL    {Hydraulics.)    A  fish-weir. 

Frif ting-for'naoe.  {Olasa-makina,)  A  rever- 
beratory furnace  in  which  the  materials  for  making 
glass  are  calcined  {friUed)  as  a  process  preliminarj 
to  nieltin||[.  The  object  is  to  effect  a  partial  union 
of  the  silicic  acid  and  alkali,  to  avoid  volatHization 
of  the  latter  in  the  subeeonent  vitrification. 

The  materials  (sand,  cnalk,  soda-ash,  and  cnllet) 
being  introduced  into  the  fumace,  the  temperature 
is  gradually  raised  for  three  hours.  The  pasty  mix- 
ture is  stirred,  and  the  temperature  increased  to  in- 
cipient fusion.  The  stuff  is  then  raked  out  Itad 
transferred  to  the  meltins-pot,  or  is  placed  in  cast- 
iron  trays,  cut  into  blocks  by  a  spade,  and  stored 
away  as/rtt-Mdb. 

TrVmeiL  The  movable  plate  of  steel  placed  verti- 
callv  above  the  pan  of  a  sun-lock  to  receive  the  blow 
of  the  snaphanee.  The  form  of  flint-lock  which  an* 
perseded  the  wheel-lock. 

Frix'sing.  1.  {Leaiher-manufadure.)  A  process 
to  which  chamois  and  tposh  leather  are  sumected 
after  the  skins  are  unhaired,  bated,  scraped,  JUsksd, 
and  raised. 

It  consists  in  robbing  the  skins  with  pumice-stone 
or  a  blunt  knife  till  the  grain  appearance  is  entirely 
removed,  the  surface  softened,  and  an  even  thickness 
obtaineil  throughout. 

2.  {Fabric)  A  peculiar  finish  given  to  certain 
kinds  of  cloth.     See  next  article. 

FriB'siiig-ma-ohiDe'.  1.  {Fabric)  Amaehina 
on  which  the  nap  of  woolen  cloth  is  formed  into  a 
number  of  little  prominences  or  tufts.  Petenhaa 
cloth,  so  called,  is  thns  formed. 

The  machine  consists  of  three  parts^  -» theyWtaer, 
the  frizzing-table,  the  draumig4!eam.  The  cloth  is 
drawn  by  the  beam  between  the  two  former  portiooi^ 
which  are  respectively  about  ten  feet  lon^  fillMA 
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inches  wide,  iikI  laid  parallel,  ■  short  dUtJAce 
ftpart.  The  (oije  is  underneath,  and  its  upper  lur- 
£Ke  U  covered  witli  a  coarse  nngiiiy  cloth,  Tlie 
frixxr  hoi  I.  slow  semicircular  mutioii,  and  it«  nur- 
Hce  i*  incrusted  with  a  cenieDt  cani|iosn]  ol  Klue, 
gum-arHhic,  and  j'ellow  nnd. 

The  drnviag-beaai  is  covt-red  with  sharp  poinla, 
and  Attigfi  Ih^  cloth  between  the  (nm^t  and  the 
table,  the  latter  preventing  its  being  Hhifted  about 
by  the  rotary  reciprocation  of  the  friiaer  above, 
whose  numerous  protuberances  catch  the  fibers  of 
the  cloth  under  treatment  and  roll  them  into  little 
■KgreK^ted  tiifls  or  buuches,  as  the  cloth  is  fed 
grailually  throU}!h. 

2.  ( IVoDd-working. )  A  Iwnch  with  s  circular 
entter-head  slightly  protruding  aliove  the  working 
•urface,  and  ndajiled  to  drusa  butinls  which  are  passed 

n'Og.  1.  Asvction  of  railatapointwhererailadi- 
Ynge,  or  one  tractc  leads  to  two  linmchet.  In  the 
illustratiou,  a  feaiture  uf  connection  is  introduced. 


.8  FBOIT-DBTCB. 

omitlad.  It  is  nippoud  to  loamUe  the  tiMr-frm, 
and  hrnce  the  name. 

FmUd  work  is  intndtieed  u  •  foil  ar  mmtnA  t» 
frumiiA  work,  in  which  the  metal  racnTca  tbt  hit 
luster  by  an  agate  or  flint  bomiahcr. 

Electro-plated  work  is  in  the  fronted  eoBditiaa  t* 
it  comes  irom  the  bath,  and  may  be  buivuhed  is 
whole  or  in  jiait. 

The  frosted  appearance  on  f^mm  u  ipna  hr  gmi- 
inf;,  making  ground  glatt,  which  diffoaie  the  t^^ 
and  does  not  trananit  a  direct  laj  or  a  clear  iBaM 

Fraat'«d-^«M.  mam-mani/aa»rt.\  A  fani 
of  glasK  formerly  made  by  the  Tenctiana,  and  ncratly 
revived  by  Apaley  PelMt,  who  thai  deacrilies  it :  — 

' '  Frosted  glass  has  irr^nlarW  TariMl  marUe-Iik* 


iroii'uting  dialocation*  in  the  interveninf  fivana. 
luddcnly  plunging  hot  glass  into  cold  water  M*- 
duces  crystalline  convex  fracture^  with  A  pnliihrt 


r,  like  Derbyshire  apar  ;  bnt  the  c 
terveoing  litres  are  cuuei),  Bnt  by  chillii^  and 
then  reheating  at  tho  furnace,  and  siiDultaDrMuljr 
expanding  the  reheated  hall  of  glass  ^ 
blowing,  thus  te)iat«ting  the  crystals  fraa 
"lach  other,  and  leaving  open  6gum  be- 
.ween,  which  is  done  pre|iaratM]r  to  ' 


vaan  or  omsmsnta.     Althongfa 


perfcedr 


prars  coveted  with  fractutei.  It  ii 


E^wat-luiqx    An  oil-lamp  placed  be- 


the  end  of  tho  frog  being  dovetailed  to  receive  the 
necks  of  the  rails,  and  a  chair  placed  under  the  dove- 
tailed end.  The  chnir  has  one  or  two  reotases  lo 
support  the  raits,  and  suilahlu  holes  to  receive  the 
bolts. 

A  erona-frori  is  one  placed  at  a  rectangular  inter- 
■ectiou  of  railroad  tracks. 

2.  A  button  or  tosgle  of  spindle  shape  and  covered 
with  silk  or  other  inateHnl,  whir.h  is  piusnl  through 
a  loop  on  the  op|iO!iite  side  of  the  breast  of  a  military 
cloak  or  ovcn'oat,  serving  to  fasten  Uie  two  breasts 
together. 

S.  The  loop  of  a  bayonet  or  aword  scabbard. 


n  lighthou 


neath  the  oil-tnbe  of  an  Amnd  lainp  te 
keep  the  oil  in  a  flowing  ooDiutioa  on  seld 
nigbla.      Used    «spe- 
_,71,.. ._  v_^.v l%.niB. 


Froat-nklL 
nail ;  driven  into  a  hone^  ahoe 
in  slippery  weather. 

IVow.  [Caoperitig,)  A  cleav- 
ing tool  for  riving  stave*, 
shiijgles,  or%clBpboenl«  from 
the   baUc  or  juggle.     " 

It  has  a  sharp  edge,  wedge-  I 
shaped  blade,  snd  a  handle  set  < 
in  the  plane  of  the  blades  Imt 
at  right  angles  to  its  length, 
Itisdrivenby  analleL 


EYog-pIat«.  An  niri'isorv  lo  the  cninpound  nii- 
cpospo|K'  in  which  the  wi-b  of  a  frop's  foot  is  exi>osiil 
on  till-  sti^p.',   to  exemplify  the  circulation  of  the 

blO'l'l. 

Front  (FortificiUian.)  Two  half-bastiona  and  a 
CDrtain. 

Fron'too.  lArrhi/fe/iire.)  The  decoratpri  en- 
tranif  to  a  Iniildingconsislingof  ammicesupiiorted 
bv  cniisoles  and  Hurmoniiti-il  hy  ■  iH'cliinent, 

Fioaf  «d.  The  de;i.l  or  hist.-rlewi  np|>earance  of 
gold,  silver,  or  gloss,  when  poliKljing  the  surface  is 


be  no  cheap  as  to  be  sold  with  the  fttdt, 
fruKtunis  whicli  pack  in  nest^  other*  an 
for  Ini-k  xhipnient. 

Till-  laifrpr  fniita  ere  carried  la  amall 
o[K'ii  iHixrti  made  of  slats. 

Fruit-dry'mr.  A  small  hoose  or  kfln 
mice.  shrlvcH,  and  means  for  "nitihtloa. 
dning  fruits.  Then:  are  maOT  fana,  wl 
mainly  in  the  arrangement  of  tM  ptH*  ■■ 
the  example,  the  fire  is  made  in  hlMB*  M,  \ 
sumiuuding  air  is  deflected  bjr  plaM  Q  j 


FADIT-FOAMB. 


0 

I 

y€1  ^  fX. 

'^^ 

i&"li»"#^^'"a 

le  up  among  tUa  ahelvea  <  <,  and  out  at 

tbu  duct  Q.    The  furniu:«  /*  lias  its  own  Hue  F. 

Fmit-ftame.     A  trplJU  or  espalier. 

Frait-gath'er-ar.  Tlieyar«ol'twokiiids.    Onein 

vdiiuh  n  cuiivoii  is  atrrtchril  beneath  the  tree  to  culch 

the  bait  without  brniaiut{,  as  in  Fig.  2110,  whiuli 

candnctins  material,  and  proruion  ia  made  fmt  elTeo- 
;ig.  sua  tivp  ventilatioD. 

The  walls  aod  floors  hare  wooden  mrlsets  with 
n  on  .conducting  liniiifcs  or  blank  ^>a<:'s  between  all 
inner  aurfscea  and  the  outer  wallg  or  the  eaitb. 
Ventilating  entrances  sreRt  the  level  oT  the  Ice-floor, 
with  hatches  opening  down  to  the  itorsge  raonu, 
nnd  IdcIdsmI  ({laces  to  ctin7  off  bad  air  throng  the 
niBHs  of  ice  upward  when  it  is  light  air,  and  down- 
ward out  at  the  bottom  of  the  entronce-doon  when 
it  ia  carbonic-acid  gas,  the  light  air  paasing  thnniah 
tilt  appcr  apaxM  above  the  ice,  and  tAenee  out  at  ua 
winlowH  of  the  observatory. 

Frnit-Jar.  Jais  for  preserving  fmit  are  made  of 
mithenwarE  or  glaeti,  eapeeially  the  latter.      Some 
bavH  been  made  of  metal  with  porcelain  (so  called) 
lining,  but  these  bave  met  with  little  favor,  as  the 
artcia  of  the  fruits  attack  the  lead  of  the  ensmel  and 
destroy  it,  and  theniselrea  become  nnwLoleaonte.  The 
Mine  remarks  svply  to  the  eartbenware,  wfaoee  glar- 
ing has  generally  exits  of  lead,  and  is  therefore  nafit 
for  the  purpose.     Some  kidds  of  gists  even,  where 
leud  has  bi^n  used  as  ■  tlux,  are  not  eutiivly  b«- 
Olsssjars  were  rormerly  blown, 
.  am  now  usually  prened  and 
.     .  ..   molds.    The  exerciae  of  ingenuity  has 
principally  concerned  the  modes  of  dosing,  to 
render  them  air-tight,  protecting  the  contents 
from  access  of  o^cygen  and  consequent  femientation. 
Among  the  devices  for  this  purpose  are  lidt  which 
eirewdown  on  the  threaded  neck  of  the  Jar,  the  edge 
of  the  lid  coming  against  a  caoutchonc  giaket  on  ■ 
shoulder  of  the  jar,  era  gasket  on  the  lip  of  the  jar 
coming  against  the  innei  aurfacc  of  the  lid.    Another 
fHvorite  form  ia  a  flat  or  flanged  lid  pressed  down 
upon  a  gasket  on  the  lip  by  sotoe  meehuical  loeklng 

III  the  illustration   are  ahown   several   forms  of 
hook  off  the  fruit  and  a  bag  catches  it.     This  latter   {aatening  the  lid  hermetically  to  the  jar,  after  fllliw 
kind  has  many  varietirai,  with  diflerent  modes  of   the  laiter  and  driving  out  a  small  remaindw  of  ■£ 
ampiog  or  catting,  catching,  and  leading  down  the   by  the  steam  of  the  heated  contents, 
■rait.  a  is  a  tin  can  with  a  lid  whoaa  Sange  dqN  Into  s 


RyH^QaAatr. 


diowi  a  jointed  frame,  over  which  a  sheet  is  secnred 
hj  the  nins,  the  inner  ring  encircling  the  trunk. 

Anotber  form  is  rtslly  s  fruit- picker,  being  on  the 
«td  of  a  long  stair,  as  in  Fig.  211],  in  which  prongs 


.   like  botUes, 


FBUIT^AR. 

trough  on  the  can,  which  is  cloHed  by 
-rua  into  the  trough. 

b  has  a  toyer  mtureil  by  hi 
pretaed  down  upon  a  oukct  on  the  lip. 
bi  the  lid  are  for  the  nir 


920 


FBUIT-PICKEB. 


■nd  the  e>caj 
both  atop] 


e  for  the  nUinft  of  any 


[  that  la       la  hu  a  cover  locked  by  a  joke  and  run. 

n  hai  a  grooTcd  lid  which  hold*  the  lip  «f  fti 
■  yoke,  and  neck,  and  has  a  ahoulder  which  fita  ^■■"'t  •  (MkM 
,     Tlie  hoira    round  the  neck. 

Fruit-knife.  A  knifa  for  enttiag  trait,  hama| 
a  blude  which  ia  not  acted  upon  percrptihif  If  tb* 
acidn  of  the  fruit.     Silver  i«  the  uoual  tnalenil. 

Fniit>-Ud'dar.  A  light  ladder  to  rest  tfftnA 
the  liniba  of  the  tree,  or  atand  by  itieU  while  th> 
picker  stands  upon  it  to  gatlurr  fruit. 

JVult-mlll.  A  mill  for  grinding  giapra  for  mMt 
or  apples  for  cider.  (See  Cii>r.R-Miu>}  Tie  tarn- 
pie  sbowita  pairofstnUded  grinding njki^ai 


beneath  inclined  lugs  on  the  neck 
down  the  lid  an  thu  yoke  is  rotated. 

t  hu  a  glass  lid,  (IcprrsHed  liy  a  sheet-metal 
collnr,  whicb  enga^ea  the  IlireMcd  neck  of  the  jar. 

/hssaglaiis  8CTf!W-stv]iper  whose  tbreailN  imbed 
themaelvea  in  the  elastii:  gasket  which  is  held  in  an 
interior  groove  of  the  neck.  * 

g,  a  yoke  fits  in  xlnls  in  the  neck,  and  holds  a  cen- 
ter screw  which  presses  the  cover  upon  the  gasket. 

A  1*  y  it  J  are  all  fomiH  in  which  an  oval  mouth 
admits  the  oval  HanRe  of  the  lid  ;  the  rotation  of  the 
latter  brings  the  migar  diaini-tiT  of  the  Haiige  coinci- 
deot  with  the  minor  axit  of  thi'  opening,  and  locks 
the  flange  under  the  neck  of  tlie  bottle. 

rg.aiu. 


Fig.  nis. ' 


on  to  which  the  fruit  Mia  and  ia  c „ 

aevetal  consecutive  pain  of  rolleta,  whicb  e 
the  .juice. 

Fralt-plok'«r.    An  implmnent  Tor  n 

'D   end   picking  fhiit  ttaa  m  am. 

Three  fnmis  of  man*  are  *bevi. 

One  (Fig.   Sllfl)  has  two  «mW 

pmngi  d,  which.  In  bmbo*  J 

the  rape  c,  arc  pulled  dosa  apH 

the  jawi  a.     Tba  Irait  dnp 

'Dto  a  taakf*. 

Fig.    !1IT   haa   a   metiHk 

boop  arannd  Ibe  moath  af 

the   ban.     Tb*  reign  af 

the   flattge   arniitd   At 

notch    ai«   nhaiprnt^ 

the  better  to  ent  tht 

atrm  and  Hrtach  thi 

f>nit ;  and  the  taad 


attaehed  at  an  • 
handle. 

In  Fig.  !118a  vertiealbWic 
is  flx'il  to  the  end  of  the  han- 
dle, and  against  thla  blade  a 


far  which  tt  k 


FRD1T-PBES8. 


vi  •bMJ*,  the  moTable  blidc 
boDg  openit«d  by  a  cotd  snd 
■piing.  Thu  item  of  the  fruit 
!■  cat,  the  fruit  falling  into 
■  pocket  attached  to  toe  top 
M  thepola. 


FUEL  PBZSS,  00MPBE8SED. 

poondt  of  water  per  pound  of  fuel.  The  coal  is  com- 
pnsaed  with  the  ivriiBe  of  Btarch-worki  u  a  ceroent^ 
uid  dried  in  a  kiln  heated  OTerhead  hy  a  cunent  of 
bot  ur. 

Small  coal  two  parts  Mid  clay  one  part,  molded 
to  blacks  like  cannon-balli  and  drieC,  have  be«n 
led  for  a  century  past  in  Hainault — Lcntion 
llanthly  Magaxme,  April  1,  1800. 

Feat  aud  tnrf  cut  into  blockn  and  driril  have  been 
used  uny  time  these  thousande  of  years  past,  bnt  tha 
buBtnesi  of  preparing  peat-furl  try  mechanieal  means 
and  Viy  admixtures  is  compsnitiTely  modem.  (See 
Frat-hachine.)  In  ISOSSirHugh  Plattpnbliib«d 
a  book  in  which  be  described  a  new  fuel  block  made 
of  coal  and  loem  in, "the  manner  of  Lukeland  of 
Qermanie."  He  also  used  coal-elack,  eawdost,  tan- 
bark,    agsregated    by   loam  and    i 


One  for  eipressing  the  juice  of 
fniit.  The  mbject  ia  con- 
Bidpred  under  CiDEft-PRltM 
(which  see).  The  example 
shows  a  small  domestic 
presa  for  froit,  auch  as 
those  used  in  limited  qunn- 
tities  for  currant- wine,  jel- 


fat.  In  the  illustration, 
a  duct  lesdii  the  fiimes  of 
tha  cooking  down  into  the 


Fadgtt-wheaL     (Shot- 
making.  )     A  tool  to  oma- 
nent  the  edge  of  n  mle. 

Fn'Ml,  Ar'tl-fi'd&L  Agglomerated  peat,  sawdust, 
coal-dust,  nnd  sWk,  ooe  or  more  of  them  in  various 
Oombi nations,  bound  logpther,  hy  beavy  pressure, 
with  cements,  clay,  coal-tar,    or  the   residuiim  of 


■tsTch- manufacture.  The  latt«r  is  u»ed  in  the  Bel' 
sian  and  Austrian  works.  Debaynin's  worke 
in  Belgium  turn  out  175,000  tons  of  this  fuel 
per  year.  It  leaves  six  per  cent  of  ashes.  Tht 
BorUlem  Hallway  of  Austria  has  works  which  pro- 
duce 15,000  tons  per  annum;  prisms  0x6x41 
inches,  weighing  eight  pounds,  evaporating  seveD 


latter  tbroUgh  sieves  or  gratings  made  of  wood  m 
metal,  and  then  consolidatiiig  the  small  coal  bf 
mixing  it  with  earth,  clay,  cow-dung,  tar,  [dtctit 
broken  glass,  sulphur,  sawdust,  oil-cakes,  tan,  or 
wood,  or  any  other  combustible  ingredient,  to  be 
mixed  together  and  ground  with  a  wheel  in  water, 
in  a  wooden  vessel ;  this  mixture  be  afterwaTda 
placed  in  pita  provided  with  drains  for  the  water  to 
run  off,  and  then,  when  dry,  molded  the  mass  into  . 
cakes  of  a  considersble  size. 
Tbe  following  United  States  patents  may  be  em- 


13,056  . 

.  18GS. 

44,262  . 

.  1884. 

16,  ess 

1866. 

44.040 

26,511  . 

.  1869. 

47,200  . 

36,*72 

1862. 

60,688 

ises. 

40,763  . 

.  1B6S. 

61,888  . 

.  1866. 

40,781 

1863. 

60,431 

1868. 

4O,B20  . 

.  ia«B. 

42,168 

1864. 

61,006 

48,112  . 

.  1S64. 

ST'vt.    A  kiln  for  drying  blocks  ofartifl- 
lie  traya  sup- 
porting the  blocks  of  fuel 
run  upon  rollers  upon  tbe 
angle-iron  bars  secured  in 
t]i«    walls.      The    walls 
have  perforations  to  allow 
the  escspe  of  the  vapors 
resulting  from  the  drying 
of    tbe     block*.     Either 
heated  air  or  steam-pipM  ^ 
may   he   placed   betneen    : 
the  trays.      The    ends  of    : 
the  chsmbermsy  be  closed 
by  metallic  doors. 

Pa'«l-fa«d'ar.    A  do-  ~ 
vice  for  feeding  fuel   i 
graduated  auantities  to  a  Pmt-Brfu. 

inmare,  either  for  metal- 
lurgical purpoees  or  for  steam-boilers.     The  « 


feeding  it  rt^ilarly  and  evenly  upon  thegtalei 
tbe  boilers.  It  is  worked  by  the  engine.  It  will  ba 
readily  underxtood  without  specific  description. 
James  Watt,  1769,  and  some  even  before  him,  tried 
to  feed  furnaces  mechinicallv  to  save  fuel.  Snne 
of  the  devices  are  noted  under  Shokk-COHBUMIKS 
FiTRNAce  (which  see). 

Fa'el  Ptna,  Com-prawed'.  A  machine  fct 
compressing  coal-dust  and  a  cementing  material 
into  a  block. 

In  one  form  the  material  ia  fonsd  within  c^Undilr 


col  pipes  of  cunt-iron  by  the  rvsiiitance  ofTfred  to  its 
puaaj^  tUrouffh  the  pipe,  ami  muwd  by  thn  friction 
of  tliK  niHtcriftl  ax>ins'  tli«  ^"'''-^  °^  ^'  f^P^'  1''lB 
comprt««'il  riiel  jiaiiurs  nut  of  thme  rast-iraii  pipex, 
u  ■  I'oiitiimoiiK  I'yUiiilrii'nl  bar,  which  is  broken  in 
■nilabk- lenKthi,  anilwM  in  thn  form  of  round  logs. 

MiUflinn's  nmchine  produce;*  briuki  of  )irisinatic 
form.  Itcoiisinta  uf  a  mixing  npparatUH,  which  rnnls 
the  material  into  a  iiiacliine,  liavinK  twrlve  aquare 
mollis  arranfced  in  a  ciTv.iilar  frame,  which  has  a  ro- 
tatin){  niovMuent.  Kach  >lie  is  worknl  by  a  nquare 
piston  projecting  into  it  from  the  bottom,  an<l  noted 
ttym  by  an  inclined  plane  which  presiivs  the  pistons 
upward  ilurinj;  the  revolution  uf  the  cimular  franiu, 
Bu  that  mr.h  Imck  is  eouipleted  and  dttUvered  by  the 
res[K'L'tivi-  mold,  making  one  complete  turn  round 
tliB  cpiitnit  axis  of  the  machine.     See   Pkat-xa- 

Fal'cniin.    A  prop  or  support ;   the  point  on 


Fnkmrn-Fnrrr^. 


irhich  bt>ani  against  one  side  of  thi>  oliject,  while  the 
oth<T  brak  hst  thii  i»iuil  tituth  or  fwuge  slinpe. 

The  plati-  is  corrnnl  with  an  imlla-ruliIxT  pad 
cnsliion  alwut  j,  of  in  irinh  thick,  spcuiwd  by  fine 
wire.     The  |M.|  re.^U  on  the  gnm. 

Ful'gii-ia'tion.      iMttallurgii.)       The    sudden 
bii;'lit™inK  of  gold  or  silvrr  in  thf  cnicihle  ai 
la.«t  lnii>«i  of  droM  li-ave  thf  surface. 

FuU-bouDd.      (B.wtSiii'itHj.)      Coveu'd     with 

Full-Oftn'ter  Arelt.  A  upmiiin-ular  nrch 
vatilr.      One  ,1,-s.iribins  th.-  full  nmonnt  of  ISO*. 

Full'er.  {F;r.,l«.,.)  l.  A  l<>nl,  «oitH'tim™knn 
u  a  rmmr,  stmr^k  bv  th.'  IninmiiT  or  placed  in 
lianly  lloh'  of  th.'  anvil  and  <-ni]doyed  to  aviff  do 
'\rv.u\  IliD  iron  by  a  series  of  parallel  indcri 


Th..  tools  aiv  knn 
and  M/ain  /tillrr  (Ai, 


1  respfrtively  as  the  top  (n) 


A  tool  biTing  grooTM^  and 

forming   A   die   or  awaffe    into 

which    iron    is    driven   dj  the 

hammer  to  confer  a  shape.  Used 

forming  the  fullering  of  horae- 

Pttll' 

earth  uard 
fullcra   to  abaorb   the  oil  w 
which  wool  has  been  treated  In  ■ 
previous  part  of  its  mannfactnre. 

FnU'lng.  A  pracna  by  which  clotb  mttfe  af  t 
fvltin^;  Hlier  is  condensed,  atrrngthened,  wnl  Ihick- 
CDcd,  with  a  loaa  of  width  and  letigtli.  SoiM  Ihm 
will  felt,  others  will  not  (8m  Pilt.)  In  fehi^ 
the  libers  —  wool,  for  inatMiM  —  slip  put  each  fHhn, 
and  their  toothed  edgea  interhick,  ao  that  a  «■■ 
tinuatiun  of  the  procaa  canara  them  to  be  non  mA 
more  intimately  UMcktcd,  huddling  togetbs  mi 
holding  tight 

The  cloth  is  folded  or  rolled,  and  treated  silk 
soapy  water.  It  ia  then  beaten  aith  wooden  sta^ 
or  malleta,  by  which  tbe  wrratcd  ed|cn  are  fbread 

C'  each  other  and  tbe  Bbera  chaely  ce«niidn|^fd. 
'sutions  are  taken  in  aome  caaea  to  pie  rent  ad- 
hprence  of  the  folds  of  clotb  by  felting  togcUw. 
For  thii  purpoae  cotton  clotb  may  interrena  hi  l»i<i 
the  folds  of  wooleff  cloth  in  the  nlL  It  ia  oaadlj 
folded,  however 

Fulling  and  felting  an  dependent  npon  the  nb» 
principle  of  action.  Felted  cloth  ia  made  by  tUi 
pron'sa  of  associating  tbe  fibera,  and  la  not  vomb. 
Woven  cloth  Fitned  to  the  falling  or  fehii^Mtial 
is  said  to  be  millrd.  Repetition  M  tbe  BwiMea  vmr 
stitulra  it  dovhlt^intd  or  trMM^UUd.  ae  Ibr  «Ht 
may  be.  Each  milling  tUckoN  and  aniiilihe  i^ 
whUe  diminishing  the  area. 

In  a  tomb  at  Beni  Hanan  abont'  tbe  tmi  rf 
Osirtawn,  who  waa  probably  the  Pbanah  Ibat  !■■ 
vitnl  Jacob  to  t^'pt  and  aeltled  bim  in  Goabri^ 
we  tinil  a  representation  of  the  (alliiu  proc«»s  isbuvB 
at  a.  Fig.  212S).  The  roll  of  clotb  i*  wcttM  and 
worked  U'tween  •  block  aad  tbe  inclined  table,  lh> 
wutiT  running  into  «  tKMi|}i  bdmr. 

After  thin  record  of  the  eightecatb  entniy  k  O, 
it  is  FSKV  to  diactedit  tl»e  atatcmeat  of  Fliny  Ibrt 
the  art  of  n^-ourlng  asil  falling  clatb  aad  vmIm 
hliiffs  waa  invented  \^  IHcraa,  tbe  mm  «f  Iliiniha. 
who  was  a  governor  of  Ifenra  nndar  AnnatVi 
The  Romans  worked  tbe  doth  with  lye  aad  hlWk 
earth,  then  washed  it  in  a  dcMetion  * 
]i1ants,  and  then  bleached  it  bj  f 

Theinstnimentaof  the  fuller  are  McntiDaed  I7A 
Creek   nuthora.     One  form  ia  a  pooadcr,  iM  It 

othiT  a  woollen  roller. 

The  operations  of  falling  an  abown  !■  tfa  p 

inRS  on   the  walls  of   ~  

fullers  were  also  the  w 

"  Tlie  largest  and  t 
sentative  uf  the  art  W 
house  of  a  fuller  opening  ea  mm 
of  Hercnry,  and  m  tb«  oikw  oa  1 


ofdlBaiT  <AatkM. 


FtJLLIHQ. 

Uin,  Fallonica.  In  the  court,  s  ptlUr  covered  with 
fietures  wu  rtanding  aloiif(Bide  a.  fuunbun.  This 
tiillu'  hu  been  removed  aod  deposited  in  the  Naples 
Hnaenm.  In  the  lowest  division,  Si  womui,  sittltig, 
hudi  ft  piece  of  cloth  Is  a  little  female  Blftve.  A 
WDrkoum,  whose  tunic  is  closely  tied  srouod  the  body, 
is  lookinf;  at  them  while  at  the  same  time  carding  a 
whits  cloak  with  a  purple  border,  suspended  from 
•  stick.  Another  workman  is  in  the  act  of  sitting 
down  alongside  a  crate  of  wicker-work  on  whirh  the 
^th  it  to  be  spread  out ;  in  one  tiand  be  holds  a 
VMn,  on.  which  sulphur  thrown  on  bnming  charcoal 
will  develop  a  gas  capable  of  bleaching  the  cloth. 
This  is  the  same  method  which  ia  used  co-day.  On 
nother  face  of  the  pillar  arch«d  niches  contain  lai^ 
i*ta  when  the  goods  are  soaked.  Slaves  standing 
1m  those  vats  trample  the  fabric  with  their  bafe  feet 
in  t^e  same  manner  as  Arabian  women  wash  their 


danea"  {lailiu  /uiloniciu).  The  artist  has  painted 
with  the  tame  care  the  press  with  its  two  uprights, 
to  two  onoimoaa  screws,  which  were  turned  b;  means 


n  1 


:'^ 


of  cranks,  in  order  tn  flntten  the  cloth  beneath  the 
^anks,  which  imparted  the  necesxan'  Hnuh  Pi 
nallv  the  drvin;  chamber  is  shown  by  long  sticks 
hanging  on  chains  from  the  ceiling  The  linen  is 
■preail  out  on  them  a  slavp  hands  to  a  young  wo 
man  an  ap>>n  fabric  while  the  wife  of  the  fuller 
makes  a  note  of  it  no  her  tablets  1  have  visited 
with  particnlnr  cunostty  the  houites  in  Pompet) 
where  these  piLtares  bad  been  gathered.  I  counted 
there  in  a  court  twentv  two  tanks  constructed  of 
stone,  and  at  different  levels,  so  that  the  water  could 
rnn  from  one  into  the  other.  Little  benches  in  front 
of  them  served  for  the  reception  of  the  goodt.  At 
the  other  end  of  the  court,  seven  smaller  tanks  served 
for  fulling.  The  sti>re-mom,  with  traces  of  the 
planks,  which  were  Iniil  like  mys  radiating  from  a 
center,  the  hearth.t,  the  drying-chamber,  may  still 
be  recognized.  In  other  fullers'  establishments  I 
have  seen  very  thick  sheet-lead  lining  the  interior 
of  vats  made  of  cement.  Sometinie.s,  slso.  we  find 
jars  full  of  gre^asy  earth,  which  must  be  the  fuller's 
•STth  of  which  Pliny  sp^s,  and  which  contributed 
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as  much  to  the  whiteness  of  the  goods  ss  the  fanu- 
gatioa  with  sulphur."  -^  M.  BE111.A. 

The  modern  fnlling-miU  b  consists  of  aa  iron 
framework  supporting  the  shanks  of  heavy  woodan 
inalleta,  which  are  raised  by  projecting  cams  on  • 
tapoet  wheel.  The  mallets  being  raisea  to  their  full 
hight  are  released,  and  drop  by  gravity  on  the  doth, 
which  is  contained  in  an  iron  trongh  beneath.  Soap 
is  added  *s  a  detergent,  grease  in  any  form  tending 
to  mar  the  felting  actioo  of  tbe  libeTB.  The  end  of 
the  trough  is  curved,  so  that  the  cloth  is  tumad 
round  and  round  by  the  action  of  the  mallets. 

Fig.  2ise  is  a  vertical  section  of  a  double  mill  in 
which  a  spring  or  weight  forces  the  tub  op  to  tha 

tig.  we. 


beaters  with  a  yielding  pressure,  rendering  the  tnb 
capable  of  situating  itsrif  to  s  larger  or  snwUer 
quantity  of  ^nods.  Tbe  beaten  are  arranged  fai 
pairs,  each  pair  being  connected  together  by  spring! 
and  scted  upon  by  a  common  eccentric 

In  Fig.  2127  the  felted  bloth  it  held  ilaek  be- 
twton  two  pairs  of  fluted  rollers  while  a  beater 
operates  upon  it.  The  variation  in  the  velocity  of 
the  respective  pairs  of  rollent  is  eqnal  to  the  conlrao- 
tion  of  the  cloth,  which  is  damped  and  dried  at  the 


Fig,  2128  shows  a  machine  for  fulling  and  felting 
hat  bodies,  in  which  the  rollera  carry  arannd  the 
apron,  which,  by'  contact,  rotates  the  "  form,"  and 
acts  upon  eveiy  portion  of  the  perimeter  of  the  hat 
body,  the  latter  being  saturated  with  wiXn,  which 


escape  outward.  Owing  to  the  eccen< 
'  the  rollers,  the  apron  it  lepeatedlj 
tbe  act  «t 


tricity  of , ^ 

stretched  and  relaxed,  lataiallj,  ami  in 


e  u|ioa  the  liaC  body. 
lock  and  coni]iH[!C  Ihp  tihera. 

A  liTead^liAh  haviii;;  S.UUO  threuls  in  the  w>q>,  a 
width  of  3ft  yanU,  mid  h  Iflnjjth  of  5*  vardH,  will 
be  reduced  in  futliiiK  to  IJ  yaiiU  wi<U  and  40  fu-t 
iaafi-  The  proueivi  will  take  60  to  6S  hours,  and 
reiiuin-  11  )Hiuuds  of  sonp. 

A  VcattiiiH  cloth  will  require  about  twelve  faoun, 
tftkit  from  0  tn  7  jiouniU  of  i<oa]>,  and  will  ahriak  in 
width  from  \\\  yanU  wide  to  Ifg. 

After  fuUinj;,  the  cloth  ia  washed  to  remoTe  the 

The  metliod  of  fiillinf;  woolen  n/w^a  in  early  tiroes 
in  Ohio  ie  wrll  dr'scritied  by  Jud;^  Johnston  of 
Cincitinati,  in  hix  addres)  before  the  Fioneer  Souiety 
of  that  city,  1870. 

KlCKINO  Blakkits. 

"When  wool  beeitne  ahundnnt,  the  methoil  of 
•eouring  and  fulling  blankeU,  flannels,  casninrts, 
and  even  cloths,  was  simple.  Eviry  house  had 
hand-cnnls.  and  as  nianv  spinning-whiH^la  m  spin- 
ners, and  no  respretable  house  was  without  a  loom. 
When  the  Rmls  were  I'anled,  spun,  and  woven,  then 
came  the  kie  king  frolic.  Haifa  dozen  young  men, 
and  a  coirespiindin);  number  of  young  women,  "to 
make  the  latauee  true,"  wen-  invited.  The  floor 
was  etearvd  fornution,  anit  in  tlie  middle  was  a  circle 
of  niM  stout  splint- bottomed  chnirs,  connecti'd  by  a 
conl  to  prevent  reeoil.  On  thew  sat  t\x  young  men 
with  ahoea  and  atockinfp  off  and  trouM'rs  rolleil  up 
above   the  knee.     In   the  n>iit>'r  the  imoils   were 

Clacwl,  wetlisl  with  warm  wwiMnils.  anii  then  the 
iitking  cnnimpnc<-<l  by  nicasun-il  steps,  driving  the 
bundle  iif  jifxA*  ronnd  and  round  ;  the  elderly  laily, 
with  a  lnng-niN:ked  gounl,  [lonrinK  on  more  aoap. 
audi,  ami  every  now  and  then,  witPi  sjieelne.les  on 
n<>si>  and  janlstii-k  in  hami,  ineasnnng  the  goods 
till  thi'y  were  shrunk  to  the  desire<t  width,  and  then 
calling  the  vnung  men  to  a  dead  linlt. 

"  Tlieu  wliiln  the  lads  put  on  their  hose  and  shoes. 
the  lasses  sirtpt  thi-lr  amis  alove  the  elbows,  rinsed 
anil  wning  out  Hie  blanket  and  ttaniiels,  and  hung 
them  on  the  garden  fence  to  dry." 


Fulllns-mlU.  A  common  name  foe  the  MIw- 
mHchine.    i^  FuLLiNO. 

Ful'mi-Dat&  Beckman  itAtea  that  tnlminaUrf 
gold  was  disvovered  by  a  tixink  in  the  fifteenth  en- 
tun',  ThiH  subntance,  which  exidoda  mot*  ra|wUi 
ami  with  greater  local  furve  than  eunpowJrr.btDaJt 
by  precipitating  a  solution  of  chloride  of  gold  ^ 
an  exeesti  of  aainionia.  Mr.  Forqrtfa  iliacovnvd  Atf 
by  treating  mercury  aa  the  old  monk  had  tmtW 
gold,  an  e<)uallr  powerful  bnt  far  lr«a  cipcmit*  fal- 
miiiate  might  l>e  made.  Thia  b«  miiBU  with  Ml 
times  its  weight  of  niter,  and  the  i*»ult  h  Uw  pn- 
cuaaion -powder  which,  in  thn  form  of  paste,  ia  vmk 
for  charging  copper  capa  for  lire-ama.  I  n  modn 
pnctice  the  proportion  of  niter  b««  been  muck  ■•■ 

'•  Dr.  Allen  tells  me  that  aomething  made  oT  fjit, 
which  they  call  in  chyniatry  Jwnan  F<tltiiiaau,» 
grain,  1  think  he  said,  of  it,  put  into  a  Hirer  fim 
BU<I  Kred,  will  give  a  blow  like  a  mnaqaHt,  mA 
Ktrike  a  bole  througb  the  ailver  apuon.**  —  Pin^ 

A  fulminating  powder  which  explode*  wha 
hulled  to  360*  may  bo  made  of  niler,  3  parts  ;  Aj 
carbonate  of  potaah,  2  parts  ;  salphnr,  1  part. 

The  following  patents  may  be  cotunltnl  bjr  that 
desirous  of  aMertaining  the  ingredients  df  variaa 
^lateiited  fuliuinatea  j  — 

Guthrie  .    1S31.         Rddt    .         .    Mat 

Kling  ]gG7.         Rand  laCT. 

Kuschauptt/al.  180S.        Goldmarfc      .    1B<7. 

Lipm  1804.         Boschannt  ISCL 

Stookwrll       .    1S6S. 

Fu'mi-IBtor.  An  apparatna  for  applying  mtdka, 
gas,  or  perfume  :  — 

1.  To  destroy  it 
iijion  clothing,  ttvea,  oi 

2.  To  destroy  infection  or  n 
shiiia,  clothing,  or  feathen. 

S.  To  diffuse  a  fragrant  or  inrigotating  p«<^ 
througb  an  sparlment  or  waid. 

4.  To  BuH'uBe  the  Innp  with  a  soothing  or  Imlin 
vapor. 

The  ftimigat«r  involvea  the  use  of  heat,  sa4 
generally  that  of  an  nrtifidal  blast. 

1.  A  fumi^tor  for  expelling  or  killing  suMih 
usually  consists  of  a  chamber  In  which  bnniig 
matters  are  placed,  and  a  bellowi  bj  which  akU 
of  air  is  driven  through  the  ntort,  iaming  with  thi 
fumes  St  a  nimle  directed  ta  the  barrow  or  ba^M 
of  the  vefinin. 

Sometimes  powder  is  substitntsd  (or  fames. 

2.  Funiigatora  for  destroying  infecti^  arc  soaa- 
times  only  agents  for  mdiiug  s  atonch  which  orv- ' 
powers  the  precedent  nuisance.  The  baraingtiT 
tohBcen,  featliera,  leather,  bvown  paper,  ale.,  will 
conceal,  bat  does  ni 
More  poCr 
vinegar,  el  . 
but  small  eflect. 

The  etfiirtive  agents  in  fumigating  an  m 
acid  gas.  ehlorintt,  tar,  raastintf  coOre,  etc. 

The  onlinsi'v  disinfectanF  IB  chlorine,  eilhar  ta 
the  fomi  of  rhlnride  of  lime  or  in  the  dircrt  enlr^ 
tion  of  gas  from  a  mixture  of  mIIi  naapnHH 
Bujihiiric  acid,  and  water. 

Thii  was  tba  plan  adopted  by  Pkndn  !■  tti 
disinfeclingof  apenltentiaiTin  LondaB.  AaMMi 
being  about  3,000,000  cnUebM,   fa*   Hed_7N 


'nt  agents,  ench  aa  paatilrt^  VPf'  ^ 
c,  have  been  nied  a*  disiafBCttMl*  witt 


FtTHING-BOX. 

Uaek  oxide  of  muiganeiie.  The  mixture  wa 
mbont  in  uniaerous  p«n«  throughout  the  wtrds  end 
•orridora.  Three  anil  a  half  pounds  of  k  mixture  of 
Mlt  asd  manganeoe  were  placed  in  a  piui,  hn  ' 
them  wu  poured  ij  pounds  of  dilute  acid. 
phorie  acid,  2  ;  water,  l.J 

B.  The  perfumiug  fumigaCor  is  generally  of  the 
Cofin  of  an  Atomizek  (which  see). 

i.  As  applied  to  the  mouth  it  is  an  Ikhaler 
(which  lee). 

Fmnlug-ltox.  {Photography.)  In  printing  pho- 
toKiKphically,  Ihn  sensitive  paper,  having  chloride 
aiM  nitrate  of  silver  upon  its  surface,  is  exposed  to 
the  fames  of  ammonia  imm«<lintely  before  its  exposure 
to  light  under  the  negative  ;  the  object  beiug  to  se- 
rare  greater  (fepth  and  brilliancy  in  the  resulline 
nint.  The  apwrntus  for  this  purpose  is  rimply  ii 
afjfat  box,  in  which  the  sensitive  sheets  can  hang. 
Inving  a  space  below  them  f<ir  a  Hat  bnsin  contaia- 
ing  anunoulk.  Boxes  of  this  kind  are  variously  con- 
■tntcled,  the  object  in  all  caaes  beins  to  admit  of 
tbs  ready  introduction  and  removal  ofthe  sheets,  as 
well  as  of  the  vessel  containing  ammonia,  withoat 
•atgectinK  the  operator  to  unnecessary  annoyance 
from  the  tumea. 

Fn-nlo'n-lur-ina-ohlno'.  One  actaated  by 
meuis  of  a  cord  whose  ends  are  attached  to  two  o1>- 
leetsAnd  which  bears  a  wei)(ht  suspended  from  the 
Di^t.  Some  double-to^le  presses  come  within 
Oie  terms  of  this  description.  The  name  is  princi- 
pally appliiid  to  instnimeutt  illustrative  of  mechaili' 
m1  principles,  and  having  a  rope,  pulley,  aud  sus- 
pended weights. 

Fnn'aeL  1.  The  chimney  of  a  steamship.  It  is 
of  sheet-iron,  and  is  carried  to  a  sufficient  bigbt  to 
udet  the  draft  of  the  furnace. 

It  is  made  telescopic  in  war-vessels,  so  as  to 
lowered  tieyond  the  reach  of  shot. 

3.  The  pouring-hole  of  a  mold.     A  gate  :  It  ted 

8.  A  conical  vessel  which  terminates  below  ii 
^out,  and  used  for  conducting  a  liquid  into  a  ree 
which  hAs  a  Btnall  opening. 

An  implement  with  a  wide  month  and  tapering 

■pont,  naed  for  conducting  lii^uids  into  a  nai 

duokted  vessel. 

~  sections  of  a  fanne),  which 
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has  a  discharge  arnnnd  the  gpoat  for  the  air  dis^ 
placed  by  the  liquid. 

i  is  a  gtiidu*te<l  funnel,  which  indicates  the  quan- 
tity of  the  contents.     See  Meabhrino-funnkl. 

c  is  a  pierced  filter  of.porcelain  or  glass,  used  in  a 
laboratoiy,  with  a  cone  of  bibulous  paper  iniids. 
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d  is  a  Uter  of  tioiUar  one,  but  with  heavy  ridgti, 
to  keep  the  uper  fwm  adheriog  to  the  ddes. 

s  is  a  combined  measure,  faucet,  and  fonneL 

The  Hlter-funnel  should  Iftvs  lidBi  wbich  subtend 
an  angle  of  60°,  for  the  leasoo  that  a  sheet  of  bibo. 
Ions  paper,  folded  quarterly  and  one  flap  opened, 
forms  a  cone  the  vertical  section  of  which  if  •  tri- 
angle with  sides  formiug  that  angle. 

JTiui'oy.  iNaiUiml.)  A  narrow,  clinker-bnilt 
pleasure-boat,  to  be  rowed  by  a  pair  of  sculls. 

Fuor.  (Uarftntry.)  A  piece  nailed  upon  a  raf- 
ter to  strengthen  it  when  dnxyed. 

Fiir'blah-«r.    A  bumuka: 

Far-caf  ter.  1.  A  Buwbine  tbV  cutting  the  fur 
from  the  skin. 

Johnson,  1837,  has  a  knife  hinged  at  the  end,  and 
descending  to  make  a  shear  cut  against  a  atationaiT 
blade.  The  skin  passss  over  a  umall  roller,  which 
dJBplays  the  fur  and  enable*  the  knife  to  reach  the 
hairs  near  the  roots,  without  to  any  ^eat  extent  cut- 
ting to  waste  or  cutting  the  came  haiis  tkica. 

Petre,  1827,  ba«  a  ndr  of  roltera,  between  which 
the  skin  passes.  As  the  skin  is  bent  over  one  of  the 
rollers,  the  hairs  are  displayed  and  thi)s  laid  over  a 
straight  edge.  The  knives  are  fixed  radially  to  a 
rotating  disk,  and  shear  past  the  stnight-edge,  aer- 


ering  the  hairs  with  n 
by  the  ikI  of  the  machine. 

Williams,  1832,  has  a  frame  with  a  aeriia  of  paral- 
lel knife-edges  presented  npwardW.  Over  tbeu  la 
a  block  carrying  an  oblique  knife  which  makaa  ■ 
shear  cut  upon  the  fixed  knives  in  •QcceMJon. 

Flint's  fnr-cntting  knife,  18S7,  has  an  edge  on  one 
iw  and  a  cnshinn  on  the  other. 

See  also  Harlow's  patent  for  cutting  bristles,  18W. 

S.  A  mechanical  ooatriTBOGS  for  iluirtiigtha  hade* 
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of  peltry  skins,  to  loosen  the  long,  deeply  rooted 
hairs,  leaving  the  fine  fur  undisturl)ed. 

Fur-dress'ing.  Fur,  in  its  usual  trade  accepta- 
tion, is  the  short,  tine  Imir  of  certain  animals,  grow- 
ing thick  on  the  skin  and  deprived  of  the  long, 
coarse,  protecting  hairs. 

Furs  are  dressed  by  greasing  and  tramping,  or  by 
beating  in  a  fulling-mill,  the  skin  Ixung  softened  by 
the  absorption  of  grt*ase  and  the  mechanical  tn>at- 
nient.  They  are  then  wetted,  Heshed,  curried, 
tnuu]HMl  in  vats  with  sawdust,  and  again  with  whi- 
tening to  remove  the  grease.  They  arc  then  beaten 
with  a  stick  and  coml)ed. 

The  term  drcHting  includes  the  cleaning,  cutting, 
and  dyeing  of  furs.  The  long  hair  that  covers  the  fur 
is  removed  by  a  process  carried  on  in  but  few  places 
successfully.  The  skins  are  placed  on  frames,  and 
the  inner  surface  (mred  olF,  until  the  roots  of  the  hair 
are  completely  severed,  while  the  roots  of  the/wr 
remain  untouched,  on  account  of  their  nearness  to 
the  outside  surface.  The  hair  is  then  very  easily 
removed,  and  the  light  yellow  fur  made  ready  for 
dyeing,  either  to  a  more  golden  yellow,  a  dark  pur- 
ple, or  black,  and  is  afterwards  brought  to  the  gen- 
eral fur-market. 

In  one  process,  the  hair  and  skin  are  separated 
antl  a  suUstitute  for  the  skin  ai)plied  to  roots  of  the 
hair  to  n^tain  tli(>m.  Gelatine  is  a}>}>lied.in  solution 
to  tlie  hair,  so  as  to  fonn,  when  cool,  a  IkmIv  to  hold 
the  hair  in  position  iluring  the  nMnoval  of  the  natu- 
ral skin  and  the  application  of  a  sul>stitute  to  the 
roots.  The  hair  ana  natural  skin  are  loosened  by 
soaking  in  lime-water  or  other  suitable  means.  The 
artificial  skin  may  be  formed  of  india- rubier,  gutta- 
])ercha,  or  compounds  thereof,  boiled  or  drying  oil, 
or  other  adhesive  matters,  strengthened,  if  desired, 
by  woven  fabrics,  and  when  applied  and  set,  the 
glutinous  matter  em]»loyed  as  temporary  holding 
medium  may  be  removed  by  dissolving  in  warm  wa- 
ter or  steam. 

FurL  {Nautical.)  To  roll  a  sail  and  confine  it 
to  the  yar<l. 

The  sail  b<*ing  gathere<i  by  the  men  on  the  yard, 
the  licch  is  jMissed  along  the  yard  to  the  biuit^  when* 
the  lK)(ly  of  the  .sail,  the/oo/.  and  dcwst  ani  collectetl. 

Cunningham's  patent  (Knglis)i)  mo<le  of  setting 
and  furling  sails  is,  by  rolling  the  yard  by  means  of 
roi)es  from  the  deck,  unwinding  or  winding  the  sail, 
as  the  case  may  Ix^  The  plan  involves  a  vertical  di- 
vision of  the  sail,  and  has  not  come  into  general  use. 

Furl'ing.  The  wrapping  or  rolling  of  a  sail  on  a 
yanl  or  Iwom  ami  se(;uring  it. 

Fur'nace.  A  cliamber  in  which  fuel  is  burned 
forthe  j>nMluction  of  heat,  which  is  directed  upon 
an  object  in  the  virinity,  such  as  an  ore  or  metal 
under  tn*atment,  a  steam-boiler,  an  air-heating  cham- 
ber, a  glass-pot,  or  what  not. 

Furnaces  are  distinguished  by  construction,  by 
mode  of  oiK'ration,  and  by  purpose.  See  under  the 
following  heads  :  — 


Air-furnaee. 

Air-lieatiiig  furnace. 

Alinoiid-furnace. 

Alu»lel-furtia<:e. 

Antieiiling-arch. 

Annealing- furnace. 

Antimony -furnace. 

Arsenic-furnace. 

Ash-furna(*e. 

Asphaltum-funiace. 

A.s«^iy- furnace. 

Athanor. 

Balling-furnace. 


Bar-heating  furnace. 

Buth-fuma<'e. 

Beatl-furiiace. 

Biscayan -forge. 

Bismuth-furnace. 

Blast-funiace. 

Blomary-furnace. 

Blowing-furnace. 

l^iler-iuniace. 

Boiling-furnace. 

l^)ne-l)lack  furnace. 

Bottom  ing-hole. 

Brass-furnace. 


Brick-kiln. 
Burning-house. 
Calcar. 

Calcinin^-fumaoe. 
Carbon  izing-  f u  mace. 
Carquaise. 
Car-wheel  furnace. 
Ca.stilian  -furnace. 
Cast-steel  furnace. 
Catalan- funiace. 
Cenienting-fumace. 
Chatfer. 

("harcoal-fiimace. 
Charcoal-kilu. 
Chaufer. 

Chemical-furnace. 
Coke-furnace. 
Coke-oven. 
Converting-furnace. 
Copjier-fumace. 
Cujiello. 
Cui»ola-fumace. 
Decarlxmizing-fumace. 
Dental -furnace. 
Desu  1  ph  urizing-fumace. 
Draw-Kiln. 
Dumb-furnace. 
Dust-fuel  furnace. 
Fjiamel  ing-furnace. 
Knamel-kiln. 
Engine-funiace. 
Evaporating-fumaoe. 
Finery- furnace. 
Fire-l)ack. 
Fire-bar. 
Fire-door. 
Flashing-furnace. 
Flatting-furnace. 
Foge. 
Foi^e. 

Fiitting-fumace. 
Fruit-dryer. 
Fuel-fwder. 
Gallery-furnace. 
Gas-furnace. 
Gas-heat(Hl  furnace. 
Gas-reverberatoiy      fur- 
nace. 
Glass-furnace. 
Glass-annealing  furnace. 
Glaze-kiln. 
Glory-hole. 
G lost -oven. 

(Sold  or  silver  furnace. 
Grain-dryer. 
(>y|)suni-fumace. 
ilardening-kiln. 
Haymaking-furnace. 
Heating-furnace. 
Hot-air  furnace. 
Hot-blast  furnace. 


Hydro-carboQ  fanaoL 

Iron-fomace. 

KUn. 

Kiln-diTcr. 

Lamp-black  fonaet. 

Lead-fumaoe. 

Le«»r. 

Linw-kiln. 

Liquidation  •furnace. 

Liquid -carbon  fumaee. 

Lot*oniut  ire-fumaoe. 

Lumber-kiln. 

Malleable-iron  fnmare. 

Malt-kiln. 

Mercurj'-fnmace. 

Muffle-furnace^ 

Kitric-acid  furnace. 

Noae-bole. 

Oast. 

Ore-calcining  furnace. 

Ore-roabting  fumare. 

Ore-smelting  fumaue. 

Oven. 

Oxidizing-fumace. 

Peat-burning  furnace. 

Petroleum-fumaoe. 

Portable-furnace. 

Pottery-kiln. 

Puddhng-famaee. 

QuicksilTer-fomaoe. 

Reducing-fumaoe. 

Relining-fumaoe. 

Regenerating-famaee. 

Reneatiug-fu  maee. 

Revprberating-fnmaee. 

RiTeting-hearth. 

Roasting-  furnace. 

Salt-fnmaoe. 

Silver-furnace. 

Slag-furnace. 

SUpkiln. 

Smelting-famaee. 

Smoke-consuming     lir- 

nacp. 
Soldering-fumaoe. 
S|ireading-fumacri. 
Steam-boUer  famaee. 
Steel- furnace, 
Stiick -furnace. 
Sugar-fumaoe. 
Sulphnr-fumao0L 
Sweating-fumaoe. 
Test-furnace. 
TUe-kihi. 
Tin-fumaoe. 
npsetting-fnmaee. 
Vulcan  izer. 
Welding-furnace. 
Wind-fumaoe. 
Wrooght-imn  fbraaea. 
Zinc-fnmaoa. 


Fnr'naoe-brldge.    A  barrier  of  firs-bricks  or  if 
iron  plates  containing  water  tbroim  aeroaa  the  fur- 
nace at  the  extreme  end  of  the  fire-ban^  lo  ppereit 
the  fuel  being  carried  into  the  flues,  and  to  quclMi 
,  the  draft  by  contracting  thf^area. 

Fur'naoe-grate.    Tjie  bars  sa|ipoftiii|[  tkt  hA 
in  a  funiace.    See  Grate. 

Fur'naoe-boiat    An  devator  fcr  ttUta^  tli 
ons  lime,  and  coal  to  the  month  af  a  " 
These  are  of  several  different  fonns;  tha 
shown  is  on  the  {meuma^c  princinla.     Ift 
of  a  central  tube  o  in  whKh  is  a  ■■■■  u 
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TUch  forma  ft  coantcrweigbt  for  the  platfonn  e, 
which  works  igBiiut  Kuides  on  the  oatidde  of  the 
tnbe.  Tlie  pUton  is  lightly  packed  by  rattoa  gas- 
leti,  and  U  connected  to  the  ^Utfonn  bf  four  wire- 
lopa,  two  of  which  only  appear  in  the  vertical  aec- 

The  hoist  ia  worked  by  nn  engine  with  a  pair  of 
inclined  cylinders,  operating  a  pair  of  single-acting 
air-pampa,  which  can  be  luade  to  compress  air  into 
■or  exhaiut  air  from  the  space  in  the  tube  below  the 
uston.  Supposins  the  empty  (able  with  the  empty 
barrows  to  be  ftt  the  top,  and  the  piston  at  the  bot' 
torn  of  the  cylinder,  the  air-pumps  are  connected 
with  the  latter  so  as  to  deliver  air  into  it,  and  thus 


hand,  if  the  table  is  at  the  bottom  of  its  travel  and 
loaded,  the  exhausting  side  of  the  air-pump  is,  by 
meana  nfthe  reversing  slide,  placed  in  communica- 
tion with  the  cylinder,  and  a  partial  vacnutn  pro- 
■dnced  under  the  piston.  If  the  table  be  loaded  with 
the  heavy  iron-stone  wagons,  carrying  about  BpOOO 
pounds  of  stone,  there  ia  a  weight  oT  about  4,000 
pounds  left  unbalanced,  and  exhaustion  of  about 
i  pounds  per  square  inch  is  required  to  bring  the 

Cton  down,  while,  with  the  coke-barrows,  welgh- 
j  only  2,000  pounds,  there  ia  but  about  1,000 
pounds  of  unbalanced  iooA,  and  the  piston  is  brought 
■down  and  the  table  raised  by  a  vacuum  of  about  one 
pound  only. 

For'nl-tnre.  1.  {yautiml.)  The  maata  and  rig- 
.ging  of  a  ship, 

!L  The  mountings  of  a  gun. 
S.  Builders'  banlware,  auch  aa  locki,  door  and 
window  trimmings,  etc, 

4.  Movable  articles  of  use  and  decoration  in  a 

The  ancient  Egyptians  excelled  in  furniture,  chain 
with  arms  and  backs  magnilicently  upholstered,  with 
•eata  like  onr  rush-bottoms,  or  folding  like  our  camp- 


couchea,  generally  deaigned 


Their  bedsteads  wen 
for  one  person,  and 
variously  ornamented. 
■Some  have  lega  rcpre- 
aenting  those  of  men 
or  of  dogs,  the  bed 
portiou  being  a  ndicu- 
loualy  attenuated  body 
to  correspond.  See 
Chair  -,  Bedstead, 
«tc 

Their    tables 
round,   square,   oblong ;    of    wood,   stone,    metal  ; 
cnrved,  painted,  gilded  ;  with  a  central  column  or 
with  several  lega. 

S.  {PritUing.)  The  wucxli^n  inclosing  strips  and 
quoiat  which  surround  tiie  tnaltir  in  the  e/uuu. 

The  pieces  are  about  YiM  nn  incli  high,  of  various 
lengths.  The  utripa  ari'  riilli-d  lii-<iil,  /mil,  or  aiiU 
llicirt,  according  to  their  jj<i.~iii<>iL  m  the  rJia~f, 

Strips  between  the  nages  are  gatUri. 

The  ttuJa  are  slightly  lapering,  so  as  to  allow  the 
wedge-shaped  quoira  to  jam  the  matter  firmly  to- 
gether in  the  cfumr. 

The  quoins  B,ve  driven  by  the  ahooting-ilici  and  a 
mallet. 

Pnr'ni-tare-pod.  A  piece  of  india-rubber  or 
■imilnr  thing  sttacbnl  to  a  piece  of  furniture  to  pre- 
vent rubbing  or  striking  against  objects. 

Fnr'iil-tiire-apiing.  A  coiled  spring  beneath 
the  hair  filling  which  forms  the  seat,  back,  or  aide 
of  a  cushioned  chair.  A  spring  of  a  bed-bottom 
beneath  a  mattress,  or  forming  the  lower  portion  of 


i7  Fim-FULLER. 

one  beneath  the  elaatic  p»terial  whloli 
the  top. 

For'ni-tttre-tlp.    An  india-inhbar  ( 
on  the  foot  of  a  chair-li^  to  enable  the  ' 


moved  and  replaced  noi«eleasIy  npon  hare  boaida  or 
marble  floors. 

Fur-pnll'sr.  The  tine  fur  of  far-beariag  enimaUi 
is  protected  by  a  coat  of  long,  atralght  hain,  which 
is  removed  before  the  flue  hair  i«  (Mared  off  to  fiir- 
nish  the  msterial  for  felt. 

This  operation,  formerly  effeetcd  by  hand.  U  now 
performed  by  machines.  The  akin  ia  paaaed  anmnd 
the  projecting  edge  of  a  bed,  tba  tanaioD  of  the  skim 
being  maintHined  by  weights.  A«  the  akin  ia  drawn 
forward  over  the  projecting  edge  of  the  bed,  Uie  Ions 
'   atii^tat^UahandaMMM 


haira  stand  out  U( 


laariy 
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and  extracted  by  ribs  on  a  pair  (if  rerolTing  cylinden 
whir'h  arc  ]>tnc>'il  in  front  of  tlie  bed. 

(JmhaiiiH  ntBuhinf,  183.'i,  [laxBi'g  the  skin  b«twe«n 
two  feed- roll  era  over  a  thinl  hi(;hnr  rollvr,  wliiirh 
■pmuls  till-  hnira,  wbich  arc  ninrhni  botwifn  a  le- 
vulvitiK  bliule  >ud  the  vlutiu  mirfaco  of  n  Icather- 
Mvi'ivd  cyliudiir,  anil  so  iHilInd  out  of  tlic  skin, 
wliii'h  in  xtretuhcd  and  fed  by  two  puini  of  rollers 

.  )  the  edgtt  of 

tiiiituT  to  iniike  the  surfncc  even. 

2.  Double  planktne  of  a  Khip'H  iiide. 

3.  The.  ■c.aly  dr|iosit  on  the  iimide  of  n  lioiler. 

i.  A  lining  of  wAntling  and  iilastcr-work  on  a 
brick  wall,  to  prevent  the  damiiiiess  uf  the  latter 
rearhiiifc  the  room. 

Fur'row.  1.  lAgrixullure.)  The  treach  made 
by  ft  jilow. 

2.  {Milli»4j.)  The  gmovea  in  the  face  of  a  mill- 
■tonn  1  the  plane  surface  is  land, 

A  leadeT-furrow  extcndii  from  the  eye  to  the  skirt 
of  the  atone  at  mich  drnft  bs  may  lie  detenidnrtl. 
The  draft  is  the  dej^reu  of  drilection  from  a  radial 
dini^tinn.  In  a  Geven-ilir:h  drnft  the  track  edgua 
are  tBiij;i>ntial  to  a  acven-inch  circle  around  the  eye 
of  the  atone.  Ttie  iteep  edge  of  the  furrow  U  calle<l 
the  lrack-fi\gi  ;  the  more  inclined  edge  is  called  the 
failkcr-f\Rf. 

The  tcomd  fiiTrow  is  that  branching  from  the 
lesiler  nearest  to  tlie  eye. 

The  akiri-furroiB  departs  from  the  leader  nearer 
to  the  skirt. 

A  govijc-furroui  is  concave  at  bottom.     See  Mill- 

Fur'roir-iag-JiBiii'mer.  A  mill-stone  dresser's 
banimiT.      See  Mu.i.-htoNe  HaHhKk. 

Ftir'row-ing-plow.  One  with  a  double  moU- 
bnanl  fur  throuin);  the  earth  l)oth  ways. 

Fu'sa-role.  (^riAilixlUTc.)  A  mohlinf;  or  orna- 
ment jilaced  immediately  under  the  ecbiuus  in  the 
Doric,  Ionic,  and  composite  cajiitala. 

Ftuo.  A  tube  or  casing  tillird  with  i:onibualihle 
matiTial,  and  >ued  for  igniting  ft  chargi:  in  a  mine 
or  hollow  projectile. 

The  invention  was  undoubtedly  conteminraneoua 
with  that  of  hollow  projectiles. 

Bltatitui-foM :  used  in  mining  and  quanrins  it 
mied  with   ■   slow-burning   iwinpnaition,    allowin 


iS FOBB. 

Fig.  2132,  a  A  is  the  commbo  woodeii  foH  Ar 
shells  ;  the  centra]  cavilT  is  filled  with  a  eomfni- 
tion  of  niter  snlphur  aad  mealrd  powder  tbonmUj 
incorporated  together,  and  noifannlT  and  oonractlj 
driven  by  means  of  a  mallet  and  drift.  The  o[cm 
end  is  cHppd  with  water-proof  pajwr  or  puchnKat 

For  use,  a  jiart  is  saned  off  at  thr  smaller  rttJ. 
The  number  of  seconds  which  the  tvmainiog  roni- 
position  will  bum  in  indicated  by  the  annuUr  hnn, 
go  that  cutting  olT  a  greater  or  le«  portion  rrgnlitia 
the  time  of  bursting  of  the  shell.  The  fuae  is  itt- 
srrteil  in  the  fuse-hule  when  the  projectile  is  n- 
quired  for  use,  and  the  cap  reiuoTed  previous  u 
loading  the  jiiece. 

Paper  fuses  containing  compoaitions  wbich  burafd 
at  the  rate  of  two,  three,  four,  and  five  aeconda  u 


HI  for  the  onrrativ 


s  to  reach  a  place  of  safety  be- 

the  chante. 

for    hollow   projectiles,   com- 
id  a  percussion  or  concussion- 


it  hums  dov 
Combinatiim-faat , 

S rises  a  time-fuse  e 
liiC  united  in  the  si 

The  fiinner  is  designed  to  explode  the  charge  in 
caw-  the  latter  fails  lo  act  on  striking. 

CoacuMirm-/aM  ;  for  hollow  projectiles.  Designed 
to  explode  the  charge  when  the  Hhellstrikes  an  objei-t. 

Eedrie-ftue.  One  adanted  to  be  ignited  by  the 
pofunge  of  an  electric  spark  through  it. 

Pcraiition-fuae  ;  embraces  a  ca)isule  chargeil  with 
fulminate,  which  is  exploded  by  a  plunger  or  its 
e>iuivnlent,  when  the  pmjectile  strikes.  The  plunger 
is  held  by  a  pin  sufficiently  strong  to  kci'p  it  in 
ploc:  in  .-4is.<  of  ft  fall,  yet  wbkk  enough  lo  be  severed 
by  the  aho.k  of  striking. 

S-i/clil-fuHr.  •  a  conl  or  ribbon-ihsped  fuse  filled 
with  a  lulniinntiiig  or  quick-burning  cam]ioHition, 
■ml  suHiciently  long  to  b«  ignited  at  a  safe  distance 
from  the  chanihcr  where  the  charge  is  placed. 

Tapc-fiuc :  lielongs  to  the  class  just  mentioned, 
and  is  so  eallnl  from  its  shape. 

Time-fiut ;  one  whir^h  is  adapted  either  by  cutting 
off  ■  portion  uf  its  length  or  by  the  character  of  its 
composition  to  bum  a  certain  definite  time. 


the  inch  wei«  formarlj  emplojed  for  field  •itilltij 
in  the  United  States  semca.  A  woodan  foK-ptag 
wsa  driven  into  the  projectile  when  prepand  tarm^ 
vice,  snd  the  fuse  inserted  therein  at  tha  wowtnt  «f 
liuding.  The  different  kinds  vwa  indicattd  hf  thrfr 

These  were  succeeded  by  the  Bonnuii  hM  ^ 
which  crinsists  of  a  fiat,  eircolar,  acTBV.tkrMM 
piece  of  an  alloy  composed  of  equal  partt  •(  tlD  Hd 
lead,  having  a  deep  annular  cbannel  »i  |i  ulin 
nearly  around  ita  lower  anrfaca,  into  wUch  tWKin 
compontion  i*  preoed,  cammnufatiBg  with  SBi^ 
zinc  of  fine  powder.  Tbecofflpoatfan  b  fHliAl 
by  an  annnlar  piece  of  tlie  mm*  nttti,  wkU  k 
forced  down  over  it  fay  pwwowt  Mid  Imimti  tt  « 
■mooth  surface.  The  npper  put  tl  tbi  Cmb  k 
gnulnated  to  qnutK-Moand*  ap  to  tn  mmbI^  n 
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FUSE-CUTTER. 


that  by  removing  the  thin  metal  covering  with  a 
small  gouge  at  any  particular  mark,  the  composition, 
when  Ignited,  will  burn  the  length  of  time  that  the 
mark  indicates  before  reaching  the  magazine  which 
communicates  fire  to  the  bursting  charge  of  the  pro- 
jectile. This  fuse  rests  in  part  on  tlie  walls  of  the 
shell  and  in  part  on  a  perforated  iron  fuse-{»lug, 
set  in  a  smaller  orifice  central  to  the  exterior 
fuse-hole.  When  screwed  in,  it  is  cemented  to  the 
shell  by  white  lead  ground  in  oil,  rendering  its  ex- 
traction somewhat  difficult  and  dangerous.  To 
obviate  this  a  modification  has  been  contrived  con- 
aisting  of  a  flat  ring  which  contains  the  composition 
inserted  into  an  annular  groove  surrounding  the 
hole  through  which  powder  is  poured  into  the  vshell. 
As  this  may  be  made  smaller  than  the  ordinary 
fuse-hole,  the  efficacy  of  the  bureting  charge  for 
shattering  the  shell  is  increased,  while  the  charge 
may  be  removed  without  disturbing  the  fuse  ;  thus 
ffreatly  lessening  the  danger  of  accidents,  when  it  is 
desire<l  to  remove  the  powder.  This  form  also  ad- 
mits of  longer  burning  fuses  than  the  original  Bor- 
mann. 

Brass  fuses  having  a  crooked  channel  to  prevent 
the  entrance  of  water  between  the  exterior  priming 
and  the  fuse  composition  are  also  employed,  more 
particularly  in  the  naval  service. 

The  English  Boxer  fuse  has  a  main  channel  for 
the  fuse-composition,  and  two  smaller  channels  filled 
with  mealed  powder  communicating  therewith  and 
with  each  other.  Holes  corresponding  to  the  lengths 
required  to  bum  various  times  are  bor<;d  from  the 
exterior  of  the  fuse-case  to  these,  and  filled  with 
pipe-clay,  which  is  Removed  from  the  proper  hole 
wnen  the  projectile  is  inserted  into  the  gun. 

Powel's  fuse  /  (Fig.  2132)  admits  of  being  turned 
within  the  plug,  whi<rh  is  screwed  into  the.  shell  so 
as  to  bring  corresponding  a|>ertures  in  the  fuse  and 
the  plug  into  communication.  These'  are  so  ad- 
ju8te<l  to  each  other  that  the  composition  may  be 
made  to  fire  the  bursting  charge  at  the  expiration  of 
a  greater  or  le™ss  numlwr  of  seconds. 

Fuses  on  this  principle  have  been  combined  with 
the  percussion-fuse,  constituting  the  coynOiiiation 
fuse. 

Previous  to  the  introduction  of  rifled  cannon  and 
elongated  projectiles,  a  number  of  attempts  had 
been  made  to  produce  a  fuse  adapted  to  spherical 
projectiles  whii'.h  would  explode  on  striking. 

One  6f  these,  of  Prussian  origin,  was  composed  of 
a  glass  case  containing  strong  sulphuric  acid,  and 
wrapped  with  cotton  wi<jk  soaked  in  a  comj)osition 
of  chlorate  of  potjisli  and  flowers  of  sulphur,  with 
pulverized  white  sugar  and  alcohol  added  to  give 
consistency.  This  was  capped  with  a  leaden  breaker, 
yhich  projected  beyond  a  pai)er  case  in  which  the 
tube  and  wrdp[)er  were  enclosed,  and  the  whole  in- 
serted within  a  fuse-case  partially  filled  with  hard 
driven  mealed  powder.  This  was  ignited  on  firing, 
and  soon  burned  away,  leaving  the  glass  tube  un- 
protected, so  that  the  weight  of  the  breaker  would 
cause  it  to  be  shattered  on  striking  an  object,  setting 
fire  to  the  wrapper,  which  in  turn  exploded  the 
bursting  charge. 

Splingard's  Belgian  concussion  fuse  contained  a 
conical  tube  of  plaster  of  paris  closed  at  top  sur- 
rounded by  ordinai-y  fuse-composition,  which  in 
burning  left  the  tube  unsupported,  allowing  it  to 
break  when  striking,  so  that  the  fire  should  com- 
municate directly  with  the  charge. 

Fuses  which  explode  by  percussion  or  concussion 
present  no  difficulty  when  employed  with  elongated 
projectiles  for  rifled  guns,  which  strike  point  fore- 
most ;  and  a  variety  of  such,  diflfering  slightly  in 
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details  of  construction,  have  been  successfully  em- 
ployed. 

Bickford's  fuse,  English  patent,  1831,  was  specially 
intended  for  miners'  use. 

It  consists  of  a  cylinder  of  gunpowder  or  other 
explosive  matter  covered  by  a  double  layer  of  cord 
and  varnished.  A  similar  fuse  covered  with  a  water- 
proof composition  was  designed  for  submarine  blast- 
ing. 

In  electric  fuses  the  heat  necessary  to  fire  the 
charge  is  imparted  either  by  the  passage  of  the  cur- 
rent through  a  fine  wire,  usually  platinum,  or 
through  a  chemical  mixture  rendered  conducting  by 
containing  a  salt  of  copper.  /  illustrates  one  of  the 
former,  in  which  the  gutta-percha  covering  is  re- 
moved from  the  ends  of  the  conducting  wires,  which 
are  connected  by  a  fine  wire  of  idatinum  ;  these, 
with  the  charge  of  fine  grained  powder,  are  enclosed 
in  a  water-tight  envelope  of  gutta-percha,  g  is  one 
of  the  second  class,  known  as  Statham's.  Its  opera- 
tion depends  on  the  fact  that  a  copper  wire  covered 
for  some  time  with  vulcanized  mbb«r  becomes  coated 
with  a  layer  of  sulphide  of  copper,  which  is  a  mod- 
erately good  electric  conductor.  This  is  utilized 
by  twisting  a  piece  of  rubber-covered  wire  so  as  to 
fonn  a  loop,  when  part  of  the  covering  is  removed 
as  shown  at  a,  and  the  wire  severed.  Consequently, 
when  a  spark  is  passed  along  the  wire,  on  reaching 
this  spot  it  must  follow  the  film  of  sulphide  adher- 
ing to  the  rubber ;  and  the  resistance  which  it  has 
to  overcome  causes  the  sulphide  to  ignite. 

i  j  k  illustrate  Shafl*ner's  blasting  fuses  and  car- 
tridges, i,  a  hollow  cartridge  provided  with  central 
and  diverging  spaces  occupied  by  a  series  of  fuses 
and  loose  nitro-cotton,  the  whole  covered  with  a 
water-proof  casing  into  which  the  ends  of  the  con- 
ducting wires  pass. 

j.  The  main  wii-es  which  pass  to  the  mine  or  car- 
tridge are  connected  by  smaller  wires  to  the  fuses,  a 
number  of  which  are  placed  in  a  single  charge  of  ex- 
plosive material. 

k  is  provided  with  a  wooden  head  enclosed  in 
an  indented  cylinder  closed  by  a  cap ;  the  head 
has  a  recess  for  the  fuse  coin|K)sition,  and  another 
for  the  non-conducting  cement  which  surrounds 
the  wires  where  they  enter  the  head. 

k  is  the  Abel  fuse.  This  consists  of  a  wooden 
head  having  a  central  longitudinal  opening  and  two 
parallel  transverse  ones.  Through  the  former  two 
insulated  conducting  wires  are  pa.ssed,  the  ends  h  of 
each  being  cut  ofl*  smooth  at  some  distance  from  the 
head,  and  covered  with  a  tin-foil  cap  containing 
priming.  The  gutta-percha  is  removed  from  the 
other  ends  of  the  wires,  and  thev  are  inserted  and 
secured  in  the  two  transverse  holes  before  men- 
tioned. When  required  for  use,  a  case  containing 
fine  grained  powder  is  fitted  over  the  shoulder  e  and 
secured  by  twine. 

Bishop's  electric  fuse  d  e  comprises  an  inner  and 
outer  cylinder  protected  by  a  perforated  cap  through 
which  the  separately  insulated  conducting  wires 
pass. 

Fuse-cut'ter.  An  implement  for  gaging  time- 
fuses to  the  desired  seconds  and  fractions.  The 
Bormann,  or  metal -fuse  cutter,  is  merely  a  small 
gouge,  about  one  tenth  of  an  inch  in  width  across 
tlie  blade,  and  is  used  for  cutting  away  the  thin 
shell  of  metal  which  overlies  the  tuse-compositioD. 
The  cutter  for  paper  fuses  for  rifled  guns,  which  ne- 
cessarily are  required  to  bum  much  longer,  is  more 
usually  called  a  fuse-gage.  It  is  a  block  of  wood 
with  a  graduated  brass  gage  let  into  one  side,  and 
having  a  hinged  knife  woncing  on  the  same  side, 
like  a  tobacco-knife,  by  which  the  fuse,  which  is 


FUSEE.  S 

■nkrkrd  on  the  siilc  to  scRonda  Hnd  TrHctionH,  is  cut 
off  «o  «  to  buni  any  rcnuLrcii  length  of  time. 

Fa-sae'.  1.  AcoiiiiiHlpuIlDya  used  in  connection 
with  a  Bpriac,  and  designed  to  equalize  the  power  of 
the  latter.  The  npring  ia  coiled  within  the  baiTel  b, 
knd  wlicn  fully  wuuud  ii|>  and  at  its  greatea 
the  chain  c  is  wound  di>oij  the  fuset  and  drawa  upon 
its  smaller  portion.  As  the  fusee  unwinds,  hy  the 
motion  of  (he  train  of  guanag  in  the  watch,  the 
BprinK  nlso  uncoiU  nnit  loses  a  inrt  of  its  tension  ; 
as  this  proceeds,  the  chain  clraws  u|ion  a  laraer  por- 
tion of  the  tasee,  and  attuiiis  nn  increaaed  levenge 
on  the  latter  to  eounterWhinire  the  decreased  power 
of  the  spring  The  olyeet  in  to  obtain  an  equal  power 
at  all  times,  so  that  the  watch  ma;  run  regularly. 

Thuj!r»i  wheel  of  a  watoh  is  attached  to  the/iuee. 

The  going-flaw,  inventeil  by  Harrison  to  continue 
ths  motion  of  the  watch  while  it  is  being  wound  up, 
has  an  auxiliary  spring  d  through  which  the  power 
of  the  mainspring  is  communicat'id  to  the  wheeia. 
VHiile  the  watch  is  being  wound,  a  ratchet  and  click 
prevent  the  reaction  of  the  auxiliary  spring,  which 


iO  FUSIBLE  ALLOT. 

extractor  resti  upon  ths  ahelL    Tka  j/tm%  an  tf. 

tached  to  a  screw,  which  worfci  in  ■  acm-aocfat 

in  the  body  of  the  estractor,  and  haa  u  iron  1«« 

power  of   passing  through  its  head.     Tha  jtM*  txis^  cbifW 

barrel  b,    around  the  projectiuf;  part  Ot  tM  fwB,  it  H  diaai 

'  •-• — i""    by  turning  the  lever. 

FuM^ook.   Korminen.  I%.11M. 

A  spur  on  the  spring  at- 
taches the  lock  to  the  fuM 
when   the  luumntr    ii  aat.   / 
The  dog  ii  pulled  by  •  long  r- 
cord  from  a  diittant  poidtic~ 
of  safety,  releasing  tlie  lian. 
mer,  which  explode*  tin  cap  .• 
and  lights  the  fuse.  ' 

FnaA-mak'liic.    A  r 
chine  bavingavertical  rota-  ni  fwl 

ry  ahan  through  which  the 

{•owder  descends  around  a  eenttal  cold  delivtnd 
from  the  spool  K.    Thread*  from  tlu  apoola  dd,*a^ 

S laced  on  a  rotating  riame,  are  volUMl  ahont  it  ai  it 
csceuds,  forming  a  twofold  corerin^  which  ii  ce» 
pacted  arouiid  the  compontioD  a*  the  fua  pMM 

IIS.8ia. 


acts  during  the  time  of  winiling,  although  the  power 
of  the  mainspring;  i*  reniiivnl.  The  chain  connect- 
ing the  barrtl  and  fuaet  hax  hooks  at  each  end  ;  in 
winding,  the  chain  is  wound  olf  the  fonner  on  to  the 
latter.  The  fuaee  cannot  be  introduced  into  very 
Bat  watchea,  and  the  lirst  wheel,  in  that  case,  \s  at- 
tached to  the  barrtl.  The  latter  \»  then  called  a 
ffainy-lxirnrl,  having  teeth  cut  on  ita  siiles. 

A  double  fusee  (r)  to  communicate  ■  variable  recip- 
locsting  motion  i^used  in  Kobertii's  self-acting  mule. 


ignite*  bv  friction. 

S.  A/ksc. 

1.  A  light  firelock  or  musket.  The  name  is  anti- 
qnntpd.     A/iinl. 

FD-a«e'-4na-oUn«'.  A  machine  {Fig.  2133>  for 
cutting  the  snail-shaiied  or  siiiraliy  gruovF^l  wheel 
on  which  (he  chains  of  certain  ilciirri prions  of  watches 
an-  wound.  It  was  invented  bv  the  renowned  Dr. 
Hnoku  about  1855.  The  niscliine  (_f)  shown  ia 
the  form  that  was  used  in  1741.  and  iliustrati's  the 
idea  thoroiighty.  It  is  also  interesting  aa  lirlng  the 
first  machine  in  which  ckange-ichrel$  were  usiiJ,  and 
is  tliH  p-rru  of  the  screw-cutling  lathe.  —  Tiiibiom, 
4to.  Pari«.  1741. 

Fu-aae'-wliid'laH.  A  pump-windlass  with  a 
conical  barrel  in,  Kig.  2133). 

Fnae  ex-ttaot'or.  This  implement  is  deii^ed 
for  extiauting  wooilen  fuses  from  ahelts.  It  has  lavs 
which  gras|i  the  fuse  while  the  lower  part  ot^the 


BdfttlWtti 

0  phMtgr* 


through  the  ring  I  at  ths  uppar  part  tt  Oc  dMHl 

shaft  if. 
Foaft-aaw.    A  tenon-MW  VMd  hy  ai 
Fiu«-a«t'tsr.    An  impleiaant  fM  d  .     _ 

wooden  fuse*.    It  cousiat*  raerelj  •(  a  cjVatlm  if 

wood  or  'iinj*.  with  a  IMCM  at  the  «nd  fT"     '^- 

end  of  the  fuse,  which  ii  i 

mallet. 

Foae-tnpe.    A  Sat  form  of  Aim,  eoattA  i^m- 
nally  with  pitch  or  tar,  and  antarf  to  ywiMt  Hi 

coating  from  cracking,  or  eovand  wftb  tm%  vHli 
and  an  interposed  Up  of  eotton.   OtbwfcnaHipl 

be  noticed. 


and  Inimuth,  compounded 

tions  at  to  melt  at  a  given  * 

Used  as  plngi  in   '        * 


FUSIBLE-PI.UG.  y- 

•  certun  pressure  and  heat  ia  attained  and  allow 
■team  to  escape.     Sec  ALLtir,  p.  82. 

Fa'si-ble-plng.  One  placed  in  the  akin  o(  a 
Bteani-boilcr,  ao  aa  to  be  melted  and  allow  tlie  itia- 
eharge  of  the  contents  when  a  dangerous  he^t  is 
reached.  See  "  Le  Dictianiiaire  de  Industrie,  Manu- 
Ue.,  Commerc,,  et  Agricole."  Par  A.  Bau.lrlmar. 
Blanque  aine  et  antres.     Paris,  1833.    Vol.  I.  p.  32S. 

Fa'si-ble-por'oe-lalD.  A  silicate  o(  alumina 
and  soda  obtained  from  crj'olite  and  sand,  fused  and 
worked  aa  glass. 

Cryolite  is  a  mineral  consi.'tting  of  fluoride  of 
•lamininm  and  soiltiim.  It  is  found  in  great  abun- 
dance and  purity  in  Greenland,  and  serves  to  make 
a  fine  milk-glass,  which  is  called  fusible  porcelain. 
It  is  known  in  Bohemia  and  Silesia  as  milk-glass. 
(hie  part  of  cryolite  is  mixed  with  two  W  four  parts 
of  quartz  or  pure  sand,  tlius  being  a  silicate  of 
mlamina  and  soda,  containing  snme  fluorine  that 
has  not  been  dissipated  during  the  meltirg  process. 
The  material  is  easily  wrought  into  any  form,  and 
mty  be  readily  ground  and  polished.  It  is  stronger 
thin  common  glass,  aud  ia  said  to  withstand  the  tire 
better. 

Pu'siL  A  tight  iire-ann  or  musket  of  an  anti- 
qaaterl  |i:ittern. 

Fus'lng-poiota.  (Soma  boiling-points  and  other 
data  are  added  for  the  purpose  of  comparison.)  liy 
P.  H.  Van  der  Weyde,  M.  D.  ?.hf 

Platinum ;  iridium  ;  osmium                         .  3,9S2 

Huigauese 3.452 

Cobalt 3,272 

netted  tin  boila 3,092 

Pure  bar-iron  ;  nickel 2,912 

White  heat  of  iron 2,372 

Gold;  white cast-iroD 2,282 

Silver 1,832 

Copper 1.7*2 

Brass ;  bronze I,fl52 

Aluminiutn 1,S62 

Full  red-heat  ofiron        ....  1,472 

Magnesium 1,382 

Cherry-red  heat  of  iron    ....  1,292 

Iron,  red-hot.  visible  in  daylight          .  1,112 

Iron,  red-hot,  visible  in  dark  ...  932 

Barium 887 

8ul|>hur  boils 842 

Antimony  melta  ;  cadiuiom  volatiliied  7B7 

Tellurium 7S2 

Zinc 707 

ICercury  and  whale-oil  boit      •         .  662 

Lead;  cadmium 617 

Amber  melts  ;  linseed-oil  and  phosphorus  boil     572 

Watch-spring  temper  (deep  blue)      .         .  654 

Sword  temper  (blue) 636 

Knife  temper  (pink)         ....  518 

Steam  at  50  atrnoapberea      ....  509 

Bismuth  melts  ;  steam  at  45  atmospheres  .  500 

Penknife  temper  {brown  yellow)  .         ,         .  4S2 

Steamat  34  atmospheres.         ...  464 

Chisel  temper  (vellow)           ....  446 

Tin  melts ;  steam  at  24  ntm.    ...  428 

Razor  temper  (straw)  ;  steam  at  20  atm.        .  410 

Pate  yellow  tcmjier 382 

Steam  at  10  atmospheres      ....  356 

Camphor 347 

Naphtha  boils ;  sulphur  ignites   .         .         .  S20 

Turpentine  boils 311 

Low  vulcanizing  tcniperatum        .          .  293 

Steam  at  3  atmo3[>heres  ....  275 

Steam  at  2  atmoapherea        ....  248 

Sulphur £30 

Water  boiU 818 


Alcohol  and  benrine  boil 
Stearic  acid  ;  white  wax 
Potassium  ;  spcrmacGti  . 
Phosphor 


Bloo 


heat 


113 

101 


Lanl    . 

Mixture  of  salt  and  snow 

Linseed-oil  and  brandy  freeze  . 
Merenry  freezes   . 
Liquid  ammonia  freencs   . 

Carbonic  acid  freezes -  112 

Alcohol  (thick  as  r.nslor-oil)  at  .  -202 

For  fusing-points  of  alloys,  see  p.  62. 

Fiut.  The  ahoft  of  a  column  from  the  astragal 
to  the  capital. 

Fus'tun.  (/Vi&ric)  a.  A  heavy  woolen  clotli 
with  a  napped  surface  for  men's  wear. 

b.  A  coaree,  thick,  twilled  cotton  atnfT  for  men's 
wear,  and  generally  of  a  dark  color.  The  plain, 
common  fustian  is  specifically  known  as  piJftwi-fus- 
tian  ;  other  varieties  of  fustian  are  known  by  the 
names  of  eoniuTay,  veivtrea,  velteUtn,  thickieU, 
dottble-jeoti,  vtlvel-tti/t,  moleakin  (cropped  before 
dyeing),  beavtrteeii  (cropped  after  dyeing),  mtiiom. 

The^e  goods  were  first  made  in  Norwich,  England, 
in  1554,  and  were  called  "Norwich  satins." 

Fnt'cliel.  {Carriage.)  The  jaws  between  which 
the  hinder  end  of  a  tongue  is  inserted  ;  the  similar 
parts  in  a  wagon  are  called  tongue- hounds. 

Fuftooh.  iShipurrightitig.)  One  of  the  timtiers 
in  the  comj>aan<l  rib  of  a  vessel.  A  timber  of  ths 
dimensions  and  form  for  the  rib  of  a  vessel  cannot 


length  of  the  sections  of  the  requisite  hight  Tliey 
al-e  known  as  theJSrrf,  taond,  and  third  fuUodt,  ter- 
minated by  the  fop-trmbcr.     See  Frame. 

Fnt'took-hoop.  iNavlical.)  A  hoop  encir- 
cling the  niaiiC  at  a  )>oint  below  the  head,  and  serving 
for  the  attachment  of  the  shacklea  of  the  futtock- 
shrouds.     See  Fig.  2138. 

Fnt'toclt- plank.  (Shij^iUding.)  The  first 
)>lank  of  tll■^  ceiling  next  to  tiie kettaon.  The  limbrr- 
strakt.  The  firat  plank  of  the  ati'n  next  to  the  kctl 
is  the  {larbonrd-strake. 

Fat'tock-plat«.    {ifaulieal.)     An  iron  plate  mi 
the    edge   of    the    top,    to 
whirh  the  futtock-ahroudi  Flf.IUa. 

and  the  dtnd-eyta  of   the 
topmast  skrmtd)  aresecuTKL 

>  3.  futtock-shrouds. 

b,  lower  most. 
e,  futtock-hoop, 
a,  dead-eyes. 

c,  topmast, 
(f,  msst-battens. 


t,  trestle -tree. 

m,  futtock.plate. 

r,  cheek  or  hound. 

t.  bolster. 

Fnt'took-shronda. 
{NnxUical.)  The  short 
tkrouda  attached  to  the 
chain-nteklaa> aaiVie  mast, 
and  to  ihe  aides  of  the  top, 
by  which  aswnt  is  had 
from  the  principal  shrouds 
to  th-'  top.     See  Fig.  2186. 

Fjrke.  A  ba^-neC,  open 
but  opposing  tlieir  exit 


allow  fiah  to  enter, 


Oeb.  The  hook  on  ui  eccentric-rod  which  en- 
gtftes  the  wrat  on  the  Tock-Bhaft  lever  of  a  valve- 
motion.  The  wonl  gab  mcttnN  mouth  in  several 
Unguages,  nnct  the  terra  gifjnifiejt  that  it  is  ojien  to 
bOe  upon  thiit  plftc^  mthin  it.     See  Gab-lifteh. 

Q«b'a[-ag&  [Fabric.)  A  coarse  linen  packiug- 
clotti. 

O«'bi-oa.  A  long  basket  nf  osicra  or  uithca. 
When  filled  widi  earth,  they  are  adapted  to  revet 


ns.zm. 


ri«e-i.i 

GoAuiiu  lilled  with  atones  are  UAed  in  civil  enfci- 
neoriiig  as  defences  for  Oarlingi  of  bridgea ;  for 
making  dikes  or  river-milla,  where  tlio  shore  is  sub- 
ject to  wushing ;  for  making  isolated  islands,  or 
chains  of  suc-.h,  off  share,  as  a  breakwater  ;  also  to 
arreat  ailt,  sand,  and  mud,  and  groiliially  rHi>ie  the 
bottom  above  the  level  of  high-water,  in  the  manner 

Military  engineers  make  their  gabions  about  20 

ttet  long,  and  3  fi-et  in  girth  on  the  mean,  with  bands 

at  distances  o(  from  1  foot  to  1  foot  6  inchrH  ;  iu 

Ik.IlSS.  Holland    the   gabions 

are  made  from  24  to 

27  feet   long    from 


foot  i 


1  foe 


upon  the  Upper  Hhine 
the  gabions  are  made 
from  2  feet  6  incliia  to 
3  feet  i  inches  in 
girth 

The  gahionn  of  the 
Greeks,  used  in  form 
Ing  fo  indations  or 
mak  inginchnedplanes 
for  taiainft  architraves 
of  building!  were 
baskets  of  sedge  filled 

TTT with  chalk  and  called 

""'''•  kerona. 

Qatdo.    The  triangokr  portion  of  the  ead  of  • 


building,  bounded  1^  the  (idn  of  the  roof  ud  ■ 
line  joining  the  eaves. 

Qabit-windme  ;  a  window  in  the  gmhle  of  a  boon. 

Oanslet.  A  small  omammtal  gtble  or  cuo^ 
formal  over  a  tabernacle  or  niche. 

Oab-llffer.  A  device  for  lilting  the  jah-hak 
from  the  wrist  on  the  crank  of  the  rock-tball,  in  v- 
der  to  disconnect  the  eccentric  froin  the  valve-mi. 
Id  small  engines,  the  ecccDtric-rod  is  limplj  CM 
by  means  of  the  handle  on  the  end. 

In  the  apparatus  A,  by  pulling  up  the  spring  in> 


rc.3ua. 


QA-Ufi, 

die  below  nntil  it  catches  in  the  notch  a,  the  pnk 
disengaged  from  the  gab  on  the  rccratrie-rod. 

In  B,  the  gab  ia  lined  by  the  oadllMioB  of  ■«  «fr 
centric.  When  the  handle  of  the  Utter  ii  imbed,  At 
eccentric  surface  bean  down  on  the  |iui  and  priw 
out  the  jwft-Aoot. 

In  C,  the  operating  rod  proceeda  f^OM  ahorc  nl 
oseillateB  a  rock-shall,  from  which  ia  ■ 
link  reaching  to  the  eccentric- rod. 

Oad.     \MitMig. )    a.  A  steel  wedge  far  a{ 
rrevices,  natutal  or 
niade  by  the  pick. 

The  figure  shows 
the  mode  of  carry- 
ing them. 

b.  A  small  iron 
punch  with  a  wood- 
en  handle,  used  ' 
break  up  ores. 

horinji-bar.  Safc 

Oeff  1.  {Navli- 
cal.\  The  spar  which  extedda  the  nppw  o^P  af 
fore-and-aft  sails,  such  aa  the  «wte-Mil  a(  ■  estte 
smock,  or  other  onr-maated  Wll ;  tba  «Mis  aH 
fan  sails  of  a  schooner,  the  spmiir  af  %  A^^  tti 
Ir^-sails  or  tfOKtr  of  a  brig  or  thip. 

The  lower  end  of  the  tag  haa  >MBi  wlifak  art 
■gainst  and  partially  nip  the  maaL  It  to  MtiMlil 
by  the  IhrmU-halyardM  at  tba  inaat  lad  th  gm^ 
halifiiTda  at  the  outer  end. 

The  ropes  which  «t 


GAFF-HOOK. 


933 


GAGE. 


2.  The  metallic  spur  fastened  to  the  leg  of  a  fight- 
ing-cock. 

Cock-fighting  was  a  common  amusement  in  Eng- 
land in  the  twelfth  century,  and  Fitz-Stephen  says 
that  it  was  customary  for  the  schoolmaster  to  super- 
intend the  pit  on  the  usual  holiday  cock-iighting  on 
Sh rove-Tuesday.  The  English,  like  the  ancient 
Greeks,  armed  the  heels  with  spurs.  So,  after  all, 
our  St.  Domingo  peiiod  was  not  so  very  long  ago. 

3.  A  fish -spear. 

Gaff-hook.  A  heavy,  barbed  hook  with  a  line, 
used  in  landing  large  fish. 

Qaff-top'B^.  A  sail  spread  by  a  gaff  above  the 
main-sail  of  a  cutter,  or  other  fore-and-aft  rigged 
vessel. 

Gage.  1.  An  instrument  for  determining  dis- 
tances, sizes,  proportions,  as  the  carpenters*  gages 
of  various  kinds  ;  sheet-metal  and  wire  gages,  which 
are  standards  of  measurement  of  thickness  ;  test- 
gages  or  templets,  by  which  work  in  detail  is  made 
to  an  exact  set  of  standards,  so  that  the  pieces  may 
be  as.sembled  ;  as  the  Springfield  and  oth(T  rifles, 
the  Singer  and  other  sewing-machines.  There  are 
about  seventy-eight  gages  used  for  determining  and 
verifying  dimensions  of  the  parts  in  the  rifle  musket, 
pattern  of  1865  ;  its  lock,  stock,  barrel,  ramrod, 
leaf-sight,  bayonet,  and  mountings. 

Whitworth's  contrivance  for  testing  the  truth  of 
a  solid  measure  representing  an  English  inch  is  a 
remarkable  specimen  of  mechanical  skill  and  ac- 
curacy. The  block  representing  the  inch  is  a  rec- 
tangular prism  of  polished  steel,  originally  cubical, 
but  having  its  angles  so  truncated  for  convenience 
of  manipulation  tnat  the  terminal  surfaces  are  one 
quarter  in(;h  square.  At  one  of  its  extremities  it 
abuts  against  a  fixed  stop,  the  other  is  op|)Osed  to 
the  extremity  of  a  screw  of  twenty  threads  to  the 
inch,  placed  directly  in  the  line  of  the  axis.  A 
single  revolution  of  the  screw  advances  the  ex- 
tremity, therefore,  one  twentieth  of  an  inch.  But 
the  head  of  the  screw  is  ten  inc^hes  in  circumference, 
and  is  divided  into  200  T)arts.  In  turning  this 
wheel,  every  division  accordingly  advances  the  screw 
one  four-thousandth  part  of  an  inch.  The  divisions, 
however,  are  not  traces,  but  teeth  ;  and  the  screw- 
head  is  a  gear-wheel,  which  is  driven  by  a  tangent 
screw  lying  horizontally  in  its  plane  and  across  its 
summit.  And  this  tangent  .screw  has  also  a  he-ad 
of  12^  inches  in  circumference,  which  is  divided 
into  250  parts,  each  part  Indng  the  twentieth  of  an 
inch.  An  entire  revolution  of  the  tangent  screw 
advances  the  gear-wheel  only  one  tooth,  which,  as 
we  have  seen,  moves  forward  the  end  of  the  measur- 
ing screw  one  four-thousandth  of  an  inch.  A  single 
division  of  the  limb  of  the  tangent  screw-head  will 
therefore  produce  a  movement  in  the  direction  of 
measurement  of  only  one  two-hundred-and-fiftieth 
of  one  four- thousandth  of  an  inch ;  that  is  to  say, 
of  one  one-millionth  part  of  an  inch.  Between  the 
plane  face  of  the  standard  inch  and  the  extremity  of 
the  measuring  screw  opposed  to  it  is  a  little  steel 
plate  with  parallel  and  perfectly  true  surfaces.  As 
the  screw  advances  towards  the  plate  a  point  is 
reached  where  the  latter  ap{)ears  to  be  in  contact, 
but  when  lifted  it  will  be  found  to  be  free,  as  it 
will  fall  freely  back,  not  being  held  by  friction.  If 
now  the  tangent  screw  be  turned,  a  single  division 
at  a  time  lifting  the  plate  after  each  movement,  a 
point  will  Ix)  reached  at  which  a  single  additional 
movement  of  advance  will  fasten  the  plate  com- 
pletely, 80  that  the  friction  will  prevent  its  fall. 

Between  these  points  the  screw  is  advanced 
TBoiooo  of  an  inch,  and  a  retraction  of  the  screw  to 
this  extent  will  free  the  plate  so  that  it  will  fall ; 


care  being  taken  that  disturbance  of  the  equilibrium 
of  temperature  shall  not  change  the  conditions. 

Whit  worth's  cylinder  gages  at  the  Paris  Exposi- 
tion were  perforated  steel  plates,  the  perforations 
being  highlv  polished  within,  and  differing  from 
each  other  m  diameter  by  TuAmy  of  an  inch.  Cor- 
responding to  them  were  polished  steel  cylinders, 
one  exactly  fitted  to  each.  As  these  cylinders  lie 
side  by  side,  it  would  be  difficult  for  the  eye  to  dis- 
tinguish a  difl*erence  of  diameter  between  several  of 
them  ;  but  when  they  are  tried  by  the  gages,  each 
will  pass  freely  through  the  aperture  corresponding 
to  it^  own  number,  but  no  one  can  be  forced  without 
an  eflbrt  into  one  of  a  higher  order.  See  Measur- 
ing-machine. 

2.  {Physics.)  An  instniment  for  determining  the 
condition  of  a  fluctuating  object ;  as  a  tide,  steam, 
rain,  water,  wind,  current  gage,  etc.     See  Meter. 

3.  a.  The  quantity  of  plaster  of  paris  added  to 
plastering  mortar  to  facilitate  setting. 

6.  Fine  mortar  with  an   addition  of  plaster  of 
paris  for  a  finishing  coat. 
•    4.  The  width  of  a  railway  track.     See  Railway- 

OAOE. 

5.  The  length  of  a  shingle,  slate,  or  tile  which  is 
exposed  to  the  weather.  Also  called  the  margin. 
The  hidden  portion  is  cjvUed  the  cover, 

a.  Shingles  are  18  inches  long  and  expose  6 
inches.  That  is  the  gage.  There  are  thus  three 
thicknesses  on  a  roof. 

b.  Plain-tiles  are  10 J  inches  long  and  have  a  gage 
of  6J  inches. 

c.  Pan-tiles  are  14  J  inches  long  ;  gage,  10  inches. 

d.  Slates  vary  in  length  and  size.  The  gace  is 
usually  nearly  half  the  length,  so  that  the  slates 
have  a  little  over  two  thicknesses  on  the  roof. 

6.  {Printing.)  A  strip  of  reglet  with  a  notch  in 
it  to  indicate  the  length  of  a  page. 

7.  The  depth  of  immersion  of  a  vessel. 
See  under  the  following  heads  :  — 


Angle-gage. 

Auger-gage. 

Axle-gage. 

Ikill -caliber. 

Barometer-gage. 

Barrel -gage. 

Iktrrel-iilling  gage. 

Bilge-water  gage. 

Bisecting-gage. 

Boarding-gage. 

Boring-gage. 

Inroad-gage. 

Bur-gage. 

Calii)er-gage. 

Cari)enter  8  gage. 

Center-gage. 

Chamber-gage. 

Clapboard-gage. 

Cofiin-gage. 

Condenser-gage. 

Counter-gage. 

C'roze. 

Current-gage. 

Cutting-gage. 

Depth-gage. 

Diamond-gage. 

Drill -gage. 

Electnc  steam -gage. 

Evaporation  -gage. 

Gage  and  caliper. 

Gage-box  for  shingles. 

Gage-cock. 

Gage-concussion. 


Gage-dial. 
Gaged  brick. 
Gage-fi^lass. 
Gage-ladder. 
Gage-lathe. 
Gage  paper-cutter. 
Gage-pile. 
Gage-rod. 
Gage-saw. 
Gage-wheel. 
Gaging-caliper. 
Gaging-rod. 
Gas-fittei-s'  gage. 
Gas-gage. 
Grain -gage. 
Gun -barrel  gage. 
Hydraulic  indicator. 
Index -gage. 
Joiners  gage. 
Knitting-gage. 
Liquor-gage. 
Marking-gage. 
Measuring-apparatus. 
Meter  (varieties,  see  Me- 
ter). 
Meter-gage. 
Mortise-gage. 
Narrow-gage. 
Nipper-gage. 
Page-gage. 
Pear-gage. 
Plasterers*  gage. 
Pressure-gage. 
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Printers'  gago. 

lUilway-gage. 

Kain-gogc. 

RtHxirding-gage. 

Ring-gag.'. 

Roiinding-gage. 

Router-gsige. 

Salt-gage. 

SdW-gUgK. 

Sawing-machine  gage. 
Scniw-cuttiug  gage. 
Screw-thread  gage. 
Scribing-gage. 
Sen -gage. 
Setting-gagt*. 
Sewing-machine  gage. 
S}i(H^t-inet;il  gage. 
Shell-gage. 
Shingling-gage. 
Shingles.  Gage-box  for 
Shot-gage. 
Sliding-gagc. 


Slitting-gage. 

Spectacle-gage. 

Speed-gage. 

Spoke-gage. 

Standard -gage. 

Star-gage. 

Steam -gage. 

Step|)ed-gage. 

Surt'ace-gagc. 

Templet. 

Testmg-gage. 

Thenuometric  steam-gage. 

Tide-gage. 

Tool -gage. 

Tucking-gage. 

Turning-gage. 

Vacuum -gjige. 

Water-gage. 

Weather-boarding  gage. 

Wind-gage. 

Wire-gage. 


Gage-  Cock. 


Gage-boz  for  Shin'e;le8.  A  box  of  a  certain 
size  in  which  ^thinglrs  aw.  laid  to  fonn  bunches  of  a 
certain  number.  A  shingle  is  about  18  inches  long, 
and  every  4  inches  of  the  edge  counts  as  one  shingle, 
80  that  it  it  were  12  x  18  inches  it  would  count  as  3. 
The  box  being  2  fwjt  square,  and  the  tails  of  the 
shingles  lapping  6  inches,  the  butts  of  the  layers 
are  presenttMl  in  alternate  directions,  each  layer 
counting  as  six  shingles.  The  box  facilitates  the 
countinv;  and  bunching. 

Gage-oock.  {Steain-cnginc.)  One  of  two  or  more 
Btop-cocks  which  are  screwed  into  the  boih*r,  one 

above  the  level 
Pig.  2141.  at  which  water 

ought  to  stand 
in  the  boiler 
and  the  other 
below  it.  The 
ejection  of 
steam  and 
water  respec- 
tively from  the 
cocks  indicates 
the  water-level 
in  the  boiler  to  be  between  the  two  gage-<M)cks. 
Steam  from  both  shows  tin;  watt*r  to  Ixj  too  low. 
Water  from  both  shows  the  water  to  l)e  too  high. 

In  the  gage-cock  shown,  the  valve  is  openite<l  in 
one  direction  by  the  tubular  cup,  and  in  the  other 
by  the  steam  pressure  and  a  spring. 

The  loaler-fja'jti  is  an  exterior,  vertical  tube  in 
connection  with  the  boiler,  and  in  which  the  water 
rist>s  to  an  equal  hight. 

Qage-oon-cuB'sion.  Thti  rocking  laterally  of  a 
railway  carria^je  bringing  the  flanges  of  the  wheels 
in  contact  with  the  wlges  of  the  rails. 

Gaged-brick.  Bricks  for  arch-building,  molded 
or  rubi>ed  to  a  wedge  sha][)e  to  suit  the  radius  of  the 
softit. 

Gage-glass.  (Sf cam-engine.)  A  strong,  verti- 
cal, glass  tul)e,  connecU-^d  at  its  ends  by  two  cocks 
to  the  Iwiler,  and  forming  an  indicator  of  the  depth 
of  water  in  the  boiler.  It  is  illuminated  at  night  by 
the  qinf'\-l'iinp. 

Gage-lad'der.  A  square  timber  frame  for  rais- 
ing the  ends  of  wheeling  planks  in  excavating.  A 
h4)rsing -block. 

Gage-lamp.  (Railroad-engine.)  A  lantern  to 
throw  light  on  the  water-gage  of  a  steam-boiler. 

Gage-lathe.  One  designed  to  turn  out  chair- 
round^  banister-columns,  and  all  similar  objects  in 


which  the  cylindrical  fonn  it  modified  by 

tion  or  enla^ment  of  diameter,  the  IbrmatioB  «C 

V«.  SIO. 


Oagt-tMtke. 

beads,  etc.,  bo  as  to  pn'sent  cnrres  or  broken 
in  its  contour. 

The  wood  is  placed  between  the  centers  and  ii 
first  brought  to  the  form  of  a  regular  cylinder  bj 
means  of  a  fixed  chisel  in  a  slide-rest.  The  slide- 
rest  has  two  cliisels,  one  of  which  reduces  the  wood 
to  the  form  of  a  uniform  cylinder,  while  the  other 
cuts  away  the  portions  of  the  cylinder  which  miut 
Xm  removed  in  order  to  produce  the  varied  ontline 
which  the  design  requires.  This  latter  chisel  is  in  a 
hinged  holder,  and  a  foot  firmly  connected  with  it 
rests  on  an  iron  rail  or  gage,  which  is  cut  to  the 
contour  which  the  wood  is  to  hare.  As  the  sliile- 
iffst  advances,  this  foot  rises  on  the  swells  and  nnks 
into  the  depressions  of  the  gage  ;  and  the  tool-holder, 
with  its  tool,  rises  and  sinks  with  it,  and  thus  traat* 
fers  to  the  wood  the  precise  contour  of  the  gige. 
See  NniLED  WoilK. 

Gage  Pa'per-cutter.  A  machine  having  a 
guillotine-knife  descending  with  a  draw-cut  npoa 
a  piht  of  jKiper  on  a  table.  An  af^ustable  fence  Rf- 
ulat(*s  the  gage,  or  size.     See  Paper-citttino  Ma- 

CHIXK. 

Gage-pile.  (PiU-driving.)  A  preliminaiT  pfle 
to  mark  the  desire4l  course. 

Gage-rod.  A  graduated  rod,  used  in  mcasuiinf 
the  cafiacity  of  barrels  and  casks. 

Gage-saw^.  A  saw  having  an  adjustable  frsiM 
or  clamp,  which  determines  the  depth  of  kerL  VmA 
by  comb-mukers  and  others. 

Gkige-«tufil  A  stitf  and  compact  plaster  used  is 
making  cornices,  moldings,  etc  It  consiats  of  two 
thinls  tine  mortar,  one  third  plaster  of  paria,  with 
a  little  water. 

Gage-^vheaL  One  attached  to  the  forwaid  end 
of  a  ])low-beain,  to  gage  the  depth  of  furrow. 

Gkig'ger.  (Fomiaing.)  A  T-headed  piece  of  iraa 
with  a  shank  gradually  enlarging  towards  the  end, 
and  placed  in  a  mold  so  as  to  lock  the  sand  tajgethcr. 

Gag'ing-oall-per.  A  tool  in  which  are  eofl|* 
bined  dividers,  inside  and  ontsida  calipet% 


Fig.  11*8. 


Ooft-CW^. 


graduated  double  scratch-ga^.     It  is  gradnatsd  ti 
16ths,  32ds,  affid  64th8  of  an  inch. 

Gag'ing-rod.     An  ezdseman'a 
measuring-staff,  for  determining  the  intsrior' 
sions  of  casks  and  other  vessels  holding  liqaUiL 

Gag-rein.  {SaddUnf.)  A  rein  whieli  pHMS  i 
runners  attached  to  the  throat-lateh,  so  h  to 
the  bit  up  into  the  oonien  of  the 
when  pulled  upon. 


OAO-RtlNNER. 


_  (Hamas.')     A   loop  depending 

from  the  throal-lnCch  ;  tlirough  it  the  gag-reia  passes 
to  the  (lit, 

OaId.     a  martinc, 

A  beveled  ahouldei' of  &  binding  joist  to  strengthen 
the  tenon. 

Qalu'lng-ma-ohlne'.     A  machine   for   cutting 

rivea  acroas  tlie  face  of  a  Iwaui,  Usually  to  receive 
shoulder  of  the  tenon,  so  thiit  the  stud  joiat  nr 
post  framed  intu  the  Iwam  nkay  have  a  strength  to 
resist  lateral  strain  gri-uter  than  tliat  due  merely 
to  the  tenon  which  rests  in  the  inortise  proper.  The 
machine  ia  also  ndapteil  for  rabbeting  unil  tninaviTse 
cutting  generally.  Two  (■irt;iilur  aawa  are  plai'ed  at 
m  disljinci!  apart  equal  to  the  width  of  the  dcsirrd 
gain.  A  routing  cutter  may  clear  out  the  chip  be- 
tween the  kerTs.  The  I)eani  b  is  dogged  on  the  bench 
a,  and  the  saw-carriigi'  ■:  Ri'iprucatca  above  it,  the 


R'tiprotaiiH^ 
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SBW8  d  Ving  brought  ilown  lo  the  work  by  the 
oounterbalanci-d  lever  e.  f  ts  the  wheel  whi'rchy 
the  boaiii  ia  moved  longitudinally  the  distance  be- 
tween (tains. 

Oain'lng-twlBt.  (Rifiinn.)  Arine-ttrnovetrhosti 
angle  of  twist  Iweomes  greater  towards  the  muzzle. 
This  allows  the  bdH  to  !«  niott!  ea-iily  started,  gain- 
ing a  gTPiiter  Vflouit.y  as  it  proceeds  towards  the 
muzzle.      Incrcnse  licial. 

Oai'ter.  A  oivcrinK  for  the  ankle,  fitting  down 
upon  the  shoe.  Tt  is  ns\ially  huttoned  or  buckled 
npon  the  outer  sidi',  nnd  Ims  a  strap  l>eneath  the 
Khnnk  of  the  sIiom. 

It  ia  sometimes  railed  n  gaiterette,  ai  the  term 
ffaHtr  has  been  coUoquinllv  nppliwl  to  the  half-boot 
with  a  flnth  top,  and  more  n'Cfritly  to  all  hoolees 
wiiivh  closely  embrace  the  ankle  and  the  small  of 
the  Ipff  immediat.-ly  al.ov.-  it. 

Oaaa.     {Fblrrk.)     A  Scotch  cotton  fabric. 


Qal'a-o-tom'e-ter.  An  instrument  for  ascer- 
taining the  <|uality  of  milk  by  its  sjircillc  gtsvitj. 
A  luclointUr.  The  former  term  ia  founded  ujHm  toe 
Greek,  and  the  latter  partially  from  the  Latin. 

It  consists  of  a  stem  and  bulb,  the  latter  eharged 
with  shot  serving  aa  ballaat,  so  that  it  Hoala  upright 
in  the  milk,  the  relative  specific  gravity  being  indi- 
cuteil  by  the  centessimally  graduated  ali-in. 

Oal'e-aa.  A  low-huilt  French  galley  worked  with 
sails  and  oara.  Oaltaaae,  a  Venetian  gallev.  QaliU, 
a.  Dutch  galley. 

Ga-le'iia.    Nutiveaulphuretof  lead  ;  (roiogaUo, 

Oal'ets.  The  splinters  of  stone  broken  off  by  the 
stroke  of  thr>  nia.'ain's  ohiael.     Also  palled  mills. 

Oal-l-le'an-tel'e-soope.  The  original  form  of 
reflecting  telescogie  used  by  Galileo.  It  has  a  con- 
vex, converging  object-glaaa,  and  a  concave,  diverg- 
ing eye-glass.     S<-e  Tklrscofb. 

Oal'i-ot;  0«l'll-ott.  {Kamieal.)  Formerly,  a 
galley  propelled  by  sails  and  oara,  having  one  maat 
and  le  to  20  seats  for  rowers  ;  used  by  most  of  the 
maritime  nations  ofcontinecital  Europe,  and  called  by 
substantially  the  same  name  in  the  l^^Iinic  languages. 
Now  a  btrong  and  cnmhrous,  bluff-bowed,  Iwo-niHsted 
vessel,  usi'<l  in  the  Dutch  merchant  si-rvice. 

Oalle-oa.  A  large  Spanish  vessel  with  three 
decks,  formerly  used. 

Gal'ler-y.  1.  {Forli^cafimi.)  A  coverol  jiosssge 
in  a  work,  either  for  dcf.'nie  or  coiumunication.  As 
one  l-eni'Dth  the  countersuiip  and  loophotcd,  or  com- 
municHtiiLg  1-etween  the  enceinte  and  an  outwork. 

A  gallery  in  a  scarp  having  embrasura  becomes  a 


3.  A  corridor  ;  a  jmrlial  story  ii 


II  for  audi- 


.  {ifioivg.}  An  adit  or  drift  in  a  mine,  either 
as  a  means  of  working,  of  drainage,  or  of  ventila- 
tion. The  great  drainage-gallery  of  the  mines  of 
Claosthal,  in  the  Hartz,  ia  11,877  yards,  e<[H8l  to  sj 
-  ■'  long,  and  passes  300  yards  below  the  church 
Its  excavation  occupied  flora  1777 


of  (.'lausthnl, 
tolMO,  and  lOst 
Oal'Ier-y-fut' 

tillatioiiofgn'en 


the  dia- 


Oalley.    1.  {A'nuiicr 


n    A    low,    flatbnilt 

(b>»^i)  (see  Bank  5,  a) 
of  oara,  »iid  to  have  lieeii  in\inted  b)  the  Conn- 
thians  700  B.  c.  The  hmncj,  Irtretnf/,  qnnpie- 
iriiits,  etc.,  were  galleys  having  ao  many  banks  of  , 
oara,  —  two,  three,  five,  etc  Tiir  pmttcoTilon  had  fifty 
nam  in  a  single  tier.  The  galavaa  of  the  Venetians 
had  1»a  feet  keel,  30  feet  beam,  three  masts,  thirty 
banks  <3ee  Bakk,  6j  b)  of  two  oara  each,  eaeh  oar 
manned  by  six  chained  sUves.     They  were  intro- 
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daced  into  France  in  the  reign  of  Charles  VL,  and 
manned  by  criminals.     He  kept  forty  in  his  service. 
They  w«'ni  abolished  by  l^ouis  XV.  in  1748. 

b.  A  clinker-built  boiit  for  ship's  use,  from  28  to 
86  ff'et  long,  an<l  with  a  beam  ci^ual  to  .2  of  its 
length.  It  is  a  light,  sharp  l)oat,  currying  from  ten 
to  twelve  oars,  and  is  used  for  siwedy  rowing  on 
expi'ditions.  It  usually  has  six  alternate  oara  rowed 
by  a  nicked  cn^w. 

c.  The  cook-house  on  boanl  ship  which  is  on  deck, 
or  in  a  forwanl  jMirt  of  the  vessel. 

In  the  exani]>le,  the  caboose  has  throe  grates  in 


column  of  type  in  a  galley,  and  the  whole  kekti  ip 
or  wedged  in  place  by  quoins. 

Gkdli-Tat    A  Urge  East  Indian  lowing-boaL 

QaU.  of  Glaaa.  Scnm  of  melted  g\tm    Samdimr. 

Gal-loon'.  {Fabric,)  A  narrow  eotton  fabric 
used  for  binding  shoes,  etc. 

A  narrow  binding  stuff  with  threads  of  gold  sad 
silver.  A  silk,  woolen,  or  mixed  tape  for  edging 
binding,  or  shoe-strings. 

Gallows.  1.  {Hiiabandry,)  The  central  eore  of 
four  corn-stalks  interlaced  diagonall}',  and  boand  at 
the  intersection,  forming  a  Jtoo/  or  sapport  for  cut 


front  so  arranged  that  one  or  all  may  be  used  at  a    com,  which  is  bound  around  it  to  form  a  tkoek. 

_  2.  {Primtiftjg.)  Thi 

Fig.  2146.  I  rest  for  the  tym|«a 

when  open. 

8.  The  frame  sup- 
porting the  beam  of 
a  8teaiii«cngine. 

4.  A  frame  on  which 
criminals  arr  hanjp^L 

aal'lows-taittb 
(Nauiieuf.)  A  atmag 
frame  erected  anid- 
ships  on  the  deck  to 
hold  siiarp  spars. 

Ott-loNohe'.  1.  A 
clog  or  sabot. 

2.  An  oTenhoe. 

3.  A  l«^"fr 
-  Ottl^Tanio  ApT- 

{MediiM 

Skip^s  QaUey. 

time,  and  a  rear  grate,  over  which  are  three  large 
boilers.  Over  a  j'-entnil  front  gnite  is  a  large  oven, 
and  l)etwecn  th»i  front  antl  rear  fin's  is  another  ;  the 
products  of  <'oinl>uation  from  the  front  fires  circulate 
up  iinmnd  and  over  the  front  ovrn,  on  top  of  which 
an'  uiK-rtun's  for  cooking-vessels  ;    boilers   may  Ix? 

placed  over  the  &idi^  fires;  and,  on  the  top  of  the  I  i>erfect  understanding  of  principles,  and  for  the  Uiwr 
stove,  l>oilersor  cooking- vessels  may  b«Mi.se4l.     Pi]>es  |  proportion  of  the  curatives  we  possess  we  are  la- 

debted  to  empirics.    This  term  ought  not  to  be  coo- 


Contrivances  of  van- 
oos  chsrarter  and  sp* 
plication,  but  agreeing  in  this,  that  they  keep  up  s 
certain  amount  of  galvanic  action,  which  is  intenM 
to  exert  a  remedial  effect  ujmu  the  parts  of  the  bodv 
to  which  they  are  applied.  While  one  cannot  8|«sk 
with  confidence  as  to  the  actual  value  of  such,  wc 
cannot  condi^nm  them,  for  we  have  bat  a  vrrj  n^ 


from  th»'  top  of  the  large  Iwilers  convey  the  steam  i  debl 
arising  in  cooking  to  the  smoke-Hue.     Convenient  '  side 


lered    as    one  of   reproach,  for  experiment  hst 

arrangements   are   ])rovidt'd    for  the   draft  and  for  !  given  us  about  all   we  have ;   rather  look  for  thr 


Fig.  2147. 
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removal  of  ashes.  The  snioke-flue  is  so  divided  by 
a  central  [tartitiim  as  to  give  se{>arate  [Nissages  from 
the  front  and  ri*ar  fires. 

2.  {Printing.)     An   oblong    tray  which   receives 

matter  from  the  com|»osing- 
stick,  and  on  which  it  is  ar- 
ranged in  a  column  or  page. 
The  galley  luis  a  ledge  on  Iwth 
sides  and  at  top,  half  an  inch 
in  hight.  From  this  it  is 
taken  to  the  imposing-stone 
and  ammged  in  a  chase.  The 
galli*y  sometimes  has  a  groove 
to  admit  a  false  bottom,  chilled 
a  gallnj-slire. 

In  that  illustrated  the 
space  for  the  matter  is  ad- 
justable in  width  by  a  straight 
side-stii'k  and  thumb-screws, 
so  as  to  htrk  up  the  matter. 

Galley-roU'er.  ( Print- 
ing.) A  short  inking-roller 
for  taking  slip  proofs  of  mat- 

^. p..  ter  in  galley. 

fflTiTmiiTiviJ      GalleyHilice.  {Printing.) 
tHnUh*  Galley.         A  sliding  fal.s(>  InHtom  of   a 

galley.     See  (Jallkv. 
GkdleyHitick.     (Printing.)     \    long    ta])ei'ing 
stick  lens  than  type  high,  whi<;h  is  placed  beside  a 


0- 


0- 


charlatans  among  those  who  pret«aid  to  have  pene- 
trated the  arcana.  Among  the  galvanic  applisaees 
may  Im*  cited  bands,  belts,  chains,  combs,  rinpt,  ssis^ 
siK»ctacles,  etc. 

Gal-Tan'ic  Bat'ter-y.  Gslvaui,  of  BolagM^ 
first  obsiTved  the  motion  of  the  muaclca  of  a  frag  ■■- 
der  dissection,-  when  the  latter,  lying  npon  a  ea^ 
\H^T  })late,  were  touched  by  a  steel  scalpel,  exciting  aa 
electric  current.  He  pursued  the  subject  Inr  speciie 
exjwriments.  Volta,  of  Como,  repeated  tfiem,  aaA 
onginated  the  voltaic  pile  in  1 800  ;  also  deaoa- 
strating  that  the  influence  was  incident  to  ths 
action  of  the  metals,  and  did  not  abide  in 
in  fact  that  it  was  a  current  of  electricity 
ing  along  the  nerves  and  musolsa.  Davemajii 
1702  had  observed  and  treated  of  tha  pwiifty 
action  of  electricitv,  now  known  as  gslvBBiaB. 

Electricity,  as  developed  by  the  jpUvaaia  nfle,  k 
great  in  (|uantity  and  vreak  in  intenai^.  fa  tfdl 
respect  it  is  the  inverse  of  the  frietional  ikilikitj 
as  excit-ed  by  the  electrical  machine. 

Galvanic   electricity  is  also   a   steady 
while  that  of  the  electrical  machine  ^aa 
the  prime  conductor — Ib  intennittanft 
sive. 

From  the  proceedings  of  the  National  Ii 
of  France,  July  4,  1798  :  — 

**  Man^  of  the  members  have  beei 
cupied  with  the  care  of  ascertaining  hy'a ' 


^    i.-i       --** 
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of  experiments  the  phenomena  of  galvani.sm.  This  1 
name  is  given  to  a  discovery  which  Dr.  Galvani,  a 
member  of  the  Institute  of  Bologna,  made  many 
years  ago,  and  from  which  it  results  that  when  a 
contiguous  series  of  metals,  commonly  ditferent  from 
one  another,  are  put  into  contact  on  the  one  side  of 
a  nerve,  and  on  the  other  with  a  muscle,  or  even 
with  different  and  distinct  parts  of  the  same  nerve, 
at  the  instant  of  the  double  contact  a  rapid  and 
convulsive  motion  takes  place  in  the  muscle  into 
wliich  the  nerve  is  distributed.  This  phenomena 
seems  to  present  to  the  uiind  the  idea  of  a  circle,  a 
portion  of  which  is  fonned  by  the  ex<'itatory  metals, 
and  the  other  by  the  nervous  and  muscular  orgims. 
The  rapidity  of  the  effect,  and  the  promptness  of 
the  communication,  the  nature  and  the  participation 
of  the  exciting  an<l  internipting  substances,  present 
very  sensible  analogies   Iwtween  the  ]>henomena  of 

falvanism  and  those  of  electricity.  Some  essential 
ifferences,  however,  appear  to  militate  against  this 
analogy,  and  will  not  suffer  us  to  admit,  at  least  for 
the  present,  the  identity  of  a  common  principle," 

A  simple  galvanic  batt«'ry  a  consists  of  two  bodies 
relatively  electro  positive  and  negative,  immers^td 
(or  partially  so)  in  a  fluid  whicli  tends  to  act 
chemically  upon  one  or  both  ;  the  metals  touching 
each  other  or  having  a  conducting  circuit  connec- 
tion. 

Or  :  A  current  may  be  obtained  from  two  liquids 
and  one  metal  (or  oth«T  substances) ;  the  resi>ective 
sides  of  the  metal  being  exiwsed  to  liquids  of  vary- 
ing chemical  energy  upon  the  metal  so  presented. 

Chemical  action  in  all  batteries  <levelop3  electric 
energy  or  electro-motive  force.  This  ]X)wer  is  de- 
rived from  the  expenditure  of  metal,  etc.,  and  the 
actual  value  of  the  materials  used  is  the  principal 
item  in  determining  the  economic  value  of  the  pro- 
cess as  a  means  of  developing  power.  Its  usual  ap- 
plication as  a  motor  has  been  in  the  form  of  the  elec- 
tro-magnetic engine,  with  coils  and  armatures.  Sec 
Electho-maonetic  Eno.ink. 

Two  substances,  which  are  conductors  of  electrici- 
ty, being  placed  in  contact  and  subje(^t  to  chemical 
action  by  the  presence  of  a  fluid,  will  develop  elec- 
tric fietion  ;  negative  electri(!ity  passing  from  tlic 
body  which  is  acted  upon  most  powerfully,  —  the 
more  easily  oxidizable  metil,  —  and  positive  elec- 
tricity from  the  otlier  substunce.  This  is  not  stated 
as  a  principb*,  but  a  fact. 

The  metals,  etc.,  are  arranged  in  a  series,  each 
one  of  which  is  positive  to  all  below  it  in  the  scale. 
The  order  Is  as  follows  :  — 


Gold. 
Platinum. 
Gmphite. 
Charcoal. 


Zinc.  Iron. 

Lead.  Brass. 

Tin.  Copper. 

Antimony.  Silver. 

The  more  remote  they  stand  from  eacli  other  in 
the  series,  the  more  energetic  will  be  the  electric 
action  developed  by  their  contact  under  circum- 
stances to  excite  chemical  action. 

In  the  formation  of  a  simple  galvanic  circuit,  the 
chemical  action  which  excites  electricity  takes  place 
through  a  decomi>osition  of  the  li(]uid. 

For  instance,  when  a  plate  of  zinc  and  one  of  cop- 
per are  [)lunged  in  a  weak  solution  of  .sulphuric  acid, 
oxygen,  and  hydrogen,  the  elements  of  the  water  are 
separated  from  each  other  :  the  oxygen  unites  with 
the  electro-positive  zinc,  forming  sulphate  of  zinc, 
and  develops  negative  electricity  therein  ;  while  elec- 
tro-negative copper  is  contrarily  excited,  and  i)Osi- 
tive  electricity  is  said  to  How  therefrom. 

Some  misconception  may  arisen  in  the  mind  when 
it  is  said  so  frequently  in  a  description  that  electric 


curi'entsyZoi^;;  but  this  mode  of  expression  is  perhaps 
as  good  as  has  been  devised,  and  is  certainly  auite 
common.  This  curious  agent  or  excitement  is  so 
inipt^rfectly  understood,  that  Professor  Faraday  re- 
marked :  **  There  was  a  time  when  1  thought  that 
I  knew  something  about  this  matter  ;  but  the  longer 
I  live  and  the  more  carefully  I  study  the  subject, 
the  moi*e  convinced  I  am  of  my  toUd  ignorance  of 
electricity."  The  terms  Jloiv,  current,  etc.,  must, 
therefore,  be  considered  merely  as  convenient  con- 
ventional expressions. 

This  much  seems  to  be  admitted,  that  the  ]>ositive 
and  negative  currt*nts  are  coincident,  and  pass  in 
opi)osite  directions  to  restore  equilibrium.  In  doing 
this  they  jwssess  a  certain  energy  which  some  in- 
genious men  have  made  available  as  a  positive  force. 
Jn  9ther  cases  the  converse  of  the  pro)K)sition  is 
elucidated  ;  as  in  elect n)- plating,  where  the  energy 
derived  from  chemical  action  is  made  to  excite 
electrical  action  ;  this  again  l)eing  transferreil  to  a 
bath,  where  chemical  decomposition  is  again  effected 
and  the  e(|uilibrium  restored. 

Volta  dLscoveri'd  that  by  a  repetition  of  the  simple 
combinations,  or,  in  other  words,  by  a  multiplication 
of  the  pairs  of  excited  ])lates,  the  effect  mignt  be  in- 
creased. His  pile  of  }>lates  arranged  in  }>aira  is  but 
a  multiplication  of  the  single  pair  of  plates,  iron  and 
copiKjr,  which  caused  the  mu.scular  action  in  the 
moist  anatomical  prejiaration  of  a  frog  with  which 
they  were  casually  brought  in  contact. 

The  cumulative  effect  of  a  numlier  of  simple  bat- 
teries 6  (Fig.  2148)  may  be  obtained  by  bringing  them 
all  into  one  circuit.  Each  copwr  plate  is  connected 
by  a  copper  wire  to  the  zinc  of  the  next  glas.s,  and 
eAch  tmiiMnits  the  electric  current  derived  from  the 
chemical  artion  in  its  own  glass,  in  addition  ..to  that 
derived  from  the  action  in  the  preceding  glasses. 

The  trough -battery  c  c'  was  u.sed  by  Sir  Humphry 
Davy  in  his  seri«\s  of  magnificent  discoveries,  1806-8, 
wIkmi  he  isolated  the  metallic  bases,  calcium,  sodium, 
lK)tassium,  etc.  His  trough  had  2,000  double  jdates 
of  copper  and  zinc,  each  having  a  surface  of  32 
8(pian*  inches. 

It  is  like  the  comjwund  battery  just  cited,  except 
that  instead  of  s«»pai'ate  ghisse^s,  a  row  of  water-tight 
cells  are  made  in  a  single  trough  c',  and  the  i)lates 
are  united  to  a  bar  of  wood  c  and  connected  by  wires, 
the  coj)per  of  each  to  the  zinc  of  the  next  pair,  and 
so  on  all  through.  This  arrangement  of  the  plates 
enables  them  to  l>e  withdrawn  in  a  body  from  the 
dilut<^  acid  when  desired. 

The  elements  of  the  fii-st  galvanic  batteries,  cop- 
]>er  and  zinc  plates  immersed  in  a  trough  containing 
dilute  acid,  soon  became  sluggish  antl  inert,  and 
were  capable  of  exerting  their  })ower  for  but  a  lim- 
ited time  without  cleansing  or  renewal. 

In  1836,  Danieir.s,  the  first  |)ermanent  battery, 
was  invented.  This  consists  of  a  zinc  and  a  copjier 
element,  each  immersed  in  a  separate  saline  solution, 
and  separated  by  a  diaphragm,  originally  of  leather 
or  animal  membrane,  but  afterwards  of  i)orous  earth- 
enware. Smee  subsequently  substitutea,  for  copper, 
.silver  upon  which  a  coating  of  platinum  was  electri- 
cally deposited.  Silver  coated  with  platinum  being 
cheai)er  and  affording  e<iually  good  results  has  been 
very  generally  employed,  and  latterly  iron  similarly 
coated  has  been  used. 

In  the  Austrian  section  of  the  Paris  Exposition 
of  1867  there  was  exhibited  a  lottery  on  the  Smee 
principle,  in  which  the  positive  element  was  frag- 
ments of  amalgamated  zinc,  and  the  negative  lead 
coated  with  platinum.  This  is  said  to  be  used  in 
the  Austrian  telegraph -offices.  Weak  sulphuric  acid 
is  used  as  the  bath  in  this  battery. 
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A  vpry  |H'riniii»Mit  Inttfiy  ot  low  intcnnty  has 
been  clnvUnl  by  M.  G.  Famii-r  of  Boston.  It  con- 
sUta  of  an  <iTal  uopprr  vesiH'l  fortiiing  the  negntivt! 
clement,  uid  wkich  ii  nearly  tille<i  uith  a  mituTated 
Bolntion  of  HiLJfihntc. 

At  one  i-iiil  a  a  |>orou9  ciii>  witliin  whicli  is  iilu^ 
a  shmIIit  jHirous  I'uii,  wMcii  nvi-ivi;*  h  cyliiiiliT  of 
BTnaliiumBleil  zinc.  Tin:  iiiteriov  [rarouH  uup  contains 
pun-  wntpT,  iinil  the  exterior  ru|>  a  wcitk  M)lutiun  of 
sulphate  tif  i^opper.  The  satiiralion  of  tlie  Ijijuid  ill 
tlie  outer  co]i[>er  veniiel  is  iiuitltained  1>y  ]iliii-ilig  nt 
the  oppoxitK  villi  a  tbinl  [nirouH  cup  i-niiliiiuiui' 
cryMalK  of  Hulphntt-  of  iHippcr,  which  are  n-plciiiH)iiil 
•s  they  are  diasolvi^l.  If  nire  U:  Ukun  not  to  ullnw 
the  vater  to  fall  bin  low,  this  battery  will 


nf,  l^)rne,  which  roniiiiitii  of  a  hollow  ryliniler  of  cop- 
[HT,  haviiif;  notchi'9  lielow  to  allow  the  liijuiil  within 
anrl  without  to  cominunivate  fnwly,  plucixi  in  llip 
ndililtu  of  agla'ci  or  earthruware  oun,  the  bottom  of 
wliiiih  y  covnnHl  willi  l^^y'^talll  uf  sul|>hate  of  cup]H.-r. 
Pv«r  thvt  iit  plai-nl  bibuloUH  [>a|ior,  nttins  the  an' 
unUr  nfOBe,  orer  whicli  is  a  stratum  iif  inuil  on 
which  TeatH  a  hollow  i^lindRr  of  zinit  HurnHiniliiiK 
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f  riu  cylinder!  of  copper  joined  la  m.  Lotuim  of  tbi 
Bauie  nir.tal.  The  middle  cylinder  i*  of  dor,  ui 
Bets  within  the  annolar  tnragh,  which  hai  a  lolatiH 
of  BDljihate  of  copper  aa  an  czcitinff  linnid. 

The  nurcw  capn  are  for  attachment  of  tbr  vina  ti 
tlm  rcs|>ectifu  tnetala.  A  partition  in  the  bath  Mif 
be  introducnl,  to  allow  the  solution  to  paiik,  bat  t» 
utrain  the  [loaiiaici'.  of  the  solid  jiniduGta  of  the  chea- 
ii-al  decompoKition.  This  would  kern  thr  melali 
fn-u  from  a  di^positioD  whiiJi  soon  rend* r>  thm  ift- 
active.  The  partition  amy  be  hiadder  or  biacnit- 
norcelaiii. 

Uanicll's  eouxtant  liatter]'  (/)  is  of  the  daw  of  Ik 


latcd  with  one  eighth  of  its  bulk  of  nil[diu] 
ill  having  a  l»roas  porcelain  cylinder  umti        ^  . 
Bolation  of  acid,  1  part ;  water,  7  latin  ;  and  in  bar- 
ing a  reserve  of  crystals  of  snipliate  of  rujiper  «a  aa 


the  nnppsr  eyliiuler.  Thin  ia  lillmt  with  imlveriafd 
sulpliuteori-uptwr.  Thn  hiiocu  arnniiil  ttin  ziiic  is 
Hlled  with  siinil.     The  wh<ile  is  then  uioisteneil  with 


water.     AeiMnxliliK  ti>  the  invtiilor,  this  Intteiy 
fiir  an  ent  ire  yi-ar,  water  ami  Niilpluite  of  copper  being 
wMihI  oucahioiiully. 

The  gnivity  buttery  of  M.  (Ullaud  nf  Xantes  has 
•  Kindle  enll,  the  »i>|iaratioii  of  tin  liiiuid*  Iving  cf- 
C-eteil  by  the  dilferfiii-e  in  tlifir  H|H'rttii'  gnivities. 
"'  '         ■  ■    'n  the  bultvin.  in  the  solution 


The  ronpi-r  element  is  in  the  bui 
of  sul|>liate  of  cop|i-'rf  and  thit  i 


.:  ,-h-m< 


M.  IjiTcIani'ho  unijiloys  inaearlion  hittiTV pfroxidc 
of  iiiiiiii(niies>! ;  Hubsp<inently  tie  luIUi-d  curJioii  to  the 
peruKuli-,  the  whole  Ix-iii;;  ftmuud  into  ii  (Histe. 

I'roGvsoT  liniuen,  a  tew  yean  slwe,  introiluced 
tnchruiiiiita  of  ihiIshIi  iiisteail  of  uitrie  ai-id  in  the 
balteiy  buaring  his  luuon.  Tlits  jsirfonus  well  for  a 
tilnr,  but  iu  uonsivMienei!  of  tint  jmti-ipitittion  of  ses- 
qniuxide  of  iJinxmuni  upm  tha  ziiie  it  grailually 
limes  power.  AnothiT  inwlilicniiiui  disfs-nses  with 
thu  porous  uul^  usin;;  the  two  li'iui'U  in  mixture. 
Ttie  Kiimi;  objei;tion  altui'lii-a  to  lliisas  tn  the  former. 

In  tlie  buttery  uf  E'rofessor  Tlinms'-n  of  L'-oiieiilia- 
Ken,  a  nmiibi'r  of  plates  uf  ]iUtiiium  are  immi^rsed  in 
dilute  sulphuric  auiiL  and  are,  liy  means  of  an  vlei:- 
tro-mngnetic  motor,  suereiimvtdy  brouuht  into  (^in- 
tact with  the  poles  nf  a  single  eell  of  Daniell.  The 
plates  l>ecolnc  coTerml  by  the  ilemmposition  of  wa- 
ter with  oxygen  on  one  aide  and  hydrogen  on  the 
other,  giving  risi'  to  a  [lowerful  eurrviit  in  the  plati- 
nnm  combiiiatinn,  which  is  inaintainiHl  nearly  ''on- 
slant  when  the  contai:ta  mleiH-eil  one  another  rapidly 
and  nffularly. 

To  di'M-rilie  thi-m  more  in  detail  ;  — 

Kmec's  Inttery  (if)  lias  a  jilate  of  silver  I'onled  with 
]ilatinum  HiiHpnidiil  hetwi-en  two  plates  of  zine,  the 
SUrfacM  of  wnieh  have  lieim  auiHlf^niatrd  ;  thst  is, 
coated  with  mercory.  The  thn-e  plates  are  sujiiwrli-d 
bv  a  woollen  Inr,  and  depend  within  a  jar  jiartially 
tilleil  witli  the  usual  «iddulnt«cl  solution,  —  dilute 
sulphuric  aeid.  The  wires  and  ]h>Ii's  are  eonneeled 
with  the  zine  and  platinum  jdati!!  by  small  scn'w 
caps.  Tha  amalgamation  at  the  riiic  preserves  the 
latter  metal  fmm  active  common  by  the  aeid  when 
the  Iiattery  is  not  in  usi>. 

Tile  Bulphale-of-copper  battery  (e)  has  two  concen- 


annular  shelf  in  the  liath.  The  mem  of  acid  mA 
the  salt  of  copper  gives  the  battery  a  longer  vitally 
and  accounts  for  the  name  coiiMniU ,-  and  it>  coatlB- 
mil  elfcctiveni-ss  and  evennrw  a(  aetioa  ••  due  to  Of 
iiifsnrvatiun  of  a  clear  metallic  surlace  to  the  <xifft. 
Tile  artion  is  siniiUr  to  th«  ordinair  banery  ;  thi 
nxide  of  zinc  fomieil  it  disaolTed  t^  tba  acid  art 
free,  but  thn  hydrogen,  instead  of  being  act  bcc  It 
the  copjier  pUte,  combinea  with  tha  tunem  of  A* 
sulphate  of  copper,  and  the  copper,  thna  att  fkM 
from  the  lu'id,  inmbines  with  the  copper  {dateaflki 
battery,  and  keeps  a  clear  metallic  surface  tbenoa. 
r.ruve's  IsLtl'-ry  (A)  is  used  for  trlrgraphiaf  *ml 
othnrwheri-  when  a  powerful  action  is  rei]«rted.  Ai 
'      jar  has  a  eytinilor  of  ai~~' 


is  a  porous  cup  of  I 

strong  nitric  acid,  in  which  ia  m 


Within  tUa  q 


n  fastened  to  the  end  of  a  a 


Tcondata  ]■  lla  ali- 


GALVANIC  MOXA.  9^ 

In  Bunsen's  battery,  tlie  piatinum  of  Grove's  bat- 
tery ia  replaced  by  carbon.  The  Biiiisen  cell,  prop- 
erly so  called,  hut  u  cylinder  of  curlioii  imnirrneil  in 
nitric  acid,  and  the  porous  cell,  containing  linc  and 
mlphuric  acid,  h  iilaced  within  it.  In  anothur 
form,  introduced  by  Archvraii,  the  zinc  and  sul- 
phuric acid  surround  the  carboti  cylinder  and  nitric 
acid,  which   arc   contained   in   an   interior  porous 


GALVANOMETER. 


a  gn-Htei 


t  of  electricity  than  the  former. 
battery  i»  more   powerful,   though    less   compact, 
than  Grove's. 

In  the  Leclunulie  battery,  the  porous  vaite  has  a 
graphite  plate  to  form  the  posi- 
Hg  2149.  tive  l>ole,  and  is  filled  up  with  a 

mixture  of  powdertid  graphite 
and  peroxide  of  mongniu'SP.  The 
"  '  linjr  jar  has  a  plate  of  zinc 
9  filU'd  with  Kund  or  saw- 
<lust  miiiiitcnvd  witli  a  concen- 
trated solution  of  Mal-aminoniac. 
The  cork  has  a  central  elasa 
tube,  and  over  this  is  a  disk  of 
rubl-cr,  whow  edges  are  secured 
to  the  wax,  its  miildle  slit  form- 
ing a  gils-eai'alx'  valve. 

■  ncwsi«p.T  itnn  gives  an  ac- 

Ltof  the  "antflikKt  bntlerv," 

biloKS  :  '•  Mr.  ColHt  writi's 

from    Heart's  Content,    •  1  haw 

Oaltmlc  Oaury.      jiist  sent  my  ivrnpliiiients  to  Dr. 

Qoulil  o(  Canibriilge,  who  is  in 

Taleulio,  witli  a  battvry  comjHMcd  of  a  giin^cap, 

with  a  strip  of  zinc,  excited  by  a  droti  of  natir,  the 

mple  bulkof  a  tnir.'"     A  telcgnijih  that  will  do 


Qal-Tan'o-giaph. 


g.)     An 


different  c  

parent  pigment,  so  that  on  the  dark  portiona  the 
jiaint  is  thick  and  raised,  and  the  surface  is  relatively 
depressed  in  the  light  tints.  A  copy  of  this  is  made 
by  the  electrotype  [irocess,  the  dailier  being  now  the 
dveper  {wrtions,  the  wiiole  forming  an  intaglio,  like 
a  copperplate,  and  is  printed  from  by  tlie  copiierpiate- 
printing  [irocess. 

Oal-yan'o-glyph.  A  form  of  engmving.  A 
ground  is  spread  on  a  clean  zttie  plate  and  etched. 
Succeeding  <:i>a\a  of  varnish  arc  spread  by  a  roller  on 
the  eround,  avoiding  the  oblitelstioii  of  the  linea, 
which  become  deeper  with  each  cuat.  The  flnishcd 
plalf  becomes  a  matrix  for  a  reverke  impression  ob- 
tained in  the  electro-bath,  and  this  reverw  is  used 
to  print  from  in  the  ordinary  manner. 

OBl'va-nom'e-ter.  An  instrument  for  meaauring 
tlie  strength  of  msgnetiu  currenta, 

The  iiistruinent  as  usually  constructed  consists  of 
a  niagiietized  nenlle  placed  [larallel  to  a  wire,  whicli, 
when  clei:tlicnlly  excitrd,  causes  the  deflection  of 
the  neolle.  ^i-r  KLF.rTKoMKTKH  ;  ELKCTKuacuPB. 
I  The  iliai^oveiT  of  thiH  propeity  in  an  electric  cur- 
rent was  by  IKrsted  of  Denmark,  in  IHIS.  The 
[  prinriplu  was  soon  adopted  by  cleutiicians  in  the 
construction  of  the  indicator  telegraph.  Ampire, 
Arago,  ikhilling,  Gauss,  \Veber,  and  Alexiinder  all 
used  the  girinciple,  hut  it  received  its  [lerfectcd  form 
by  Cooke  and  Wbeatstotic,  English  jiatent,  1B37. 


thatn 


it  be  nearly  pcrfec  I 


The  principal 
Bun  sen  battery. 
Cftllaud  luttery. 
Cal'hon  battery. 
Daiiioll  battery. 
Donble-Hiiid  liattcry. 
Electroimion  battery. 


batteries  arc  known  as, 
Rravity  battery. 
Grave  battery. 
Leclanrhc  battery. 
Single.linid  liattery. 
Sniee  Inttery. 
Thermo-electric  battery. 
Natural  I'hilosophy,"  Part  II 


Pal«])nit  to  tb<- 
candescent  by  i 

Oal-van'io  File.  A  I'olumn  of  alternate  pktos. 
■och  as  zinc  and  coiiper.     Sei!  Voltaic  I'lle. 

Oal'van-ized  iToa.  The;  iron  ia  cleaned  bv 
dilute  acid  uiid  friction,  is  heiiteil  and  plunged  into 
■  bath  of  melted  zinc  cnven'd  with  sal-ammoniac. 
Mid  is  stirred  almut  until  the  Mirfocc  buiMimes  alloyed 
with  zinc,  SnaW  articles  ale  treated  in  the  auuc 
way,  and,  as  they  are  found  to  be  soldered  together 
by  the  metal  when  dipiied  therefrom  by  the  skim- 
mer, they  are  [ilaced  in  a  crucible  with  chareoal 
powder,  heated  and  shaken.  Chains  taken  out  uf 
the  zinc  an'  shaken  to  s<']>ai'ate  the  link.s.  Wire  is 
reeled  through  th<-  /inc.  Mitllett  nrcoinmenils  an 
amalgam  of  zinc,  9,liS)2  ;  mcrrury,  20'J  ;  and  about 
1  of  sodium  or  potassium  ;  this  tnclts  at  6S0*  F. 
The  cleansed  iron  is  dipped  in  this,  and  rt-moved  as 
aooii  as  it  reaches  the  temperature  of  (he  alloy. 

Horewooil  and  Itogers's  methoil.  The  jilates  are 
tinned  by  I'lucing  them  in  a  solution  of  muriate  of 
tin  in  a  bath,  the  plat<!N  alternating  with  granu- 
lated zinc,  and  thus  foiming  a  weak  battery  by 
which  tin  is  depositeil  on  the  iron.  The  platea  are 
then  passed  through  a  bath  of  melted  zinc. 


GALVANOMETRIC  MDLTIPLIER.  9' 

vicinity  of  an  cli-utrioallj  excitud  needle  lirlil  parallel 
to  it  ia  to  assume  a  jiusitioQ  at  riglit  anglcji  to  the 
wire  conreying  thu  uurrvnt  By  making  the  iieedia 
4Utatic  that  i\  by  piacin);  two  neeilleii  with  their 
polvs  in  oppositioa  to  cacli  atlmr,  Uvy  are  not  af- 
lectcd  by  the  maj^rietiHiu  of  Ihe  earth,  and  when 
thus  arranged  nail  surrounded  by  ■'oilx  of  wire  the 
effect  of  ihi'  eleutric  current  in  inultiplieiL 

a  (Fig.  SlTiU)  rrpreaents  an  ajipantux  for  ilUis- 
tratiiig  lErstisl'3  discovery.  Two  iiwulaled  wirea 
are  placed  one  aliove  and  one  below  a  niaKnetizeil 
needle,  and  in  a  direction  jBirollel  to  the  iinigiielie 
meridian,  ami  a  currrnt  is  pOHsuil  thniugli  the  wiri'H  ; 
in  the  illustration,  the  current  ill  the  upn-r  wire  13 
represented  as  lluwing  rrnm  south  to  north,  causing 
the  north  end  of  the  nonlle  to  move  t»  this  west, 
and  the  south  end  to  the  i^aat.  ,  A  reversal  of  the 
j;urntiit  causi's  the  needle  to  move  in  a  reverse  di- 

The  astatic  Kalranoineter  c  compri^-a  an  astatic 
neciile  Hua[H-nded  by  a  lilaniHiit  above  a  ftrodunti-il 
jiktc,  shuwiug  ttie  degree  of  dellectioii.  It  ia  pro- 
v'ulixi  with  si^l  acn!ws  for  attachtug  wires  from  nii 
«lei;tro- magnet  to  the  multiptying  cuil  beneath  tlie 
plate. 

d  is  an  instrument  on  the  pKuciple  of  thu  torsion 
bftLincR  of  Conlomh.  foruWrvin;;  the  attnu:tion  ur 
tepuliuou  belwenh  thi'  pule  uf  a  HUSJirndiHl  bar  Inag- 
'Btandthatofiivi^iuul  magnet  A.    ijee Inuicatuu- 


knee  to  the  foot,  mod  U  batooed  kt  the  adc  bj 

ChunllreL    ].  OrisiiMlly,  ■  bent  Mkk    like  a 

hone's  hind  li^ ;  luedfor  saapendiDg  canm 
2,  A  roof  with  two  pitchea.     A  Huutrd 


>ar. 


Huutrd  er  cvb 


H  ;  Ti>N 


IDX-U. 


Thomaon's  rellwtinit  K*lvanomi-tcr,  b,  such  as  ia 
employed  in  working  the  oeeun  <-jtbles,  uonxiats  of  a 
small  mirror  with  a  magin-t  laid  across  it*  Imi^U, 
bith  to^alier  weighing  but  1 J  j^iiis.  Tile  teileclar 
in  suspendnl  by  a  silk  tiiium'iit  in  the  miilst  of  a 
small  circular  coil  of  insulalml  uopper  wires  /.  A 
unrrent  trausinittiit  thivitgh  the  cable  and  ttia  coil 
iiiduuoB  a  unrrent  whieli  delletibi  the  needle. 


.front;  when  tlie  current  is  ren-rsiHl.  it  s<-niL<  the 
needle  ^ual  so  far  in  the  other  lIinN^ticlll,  nnd  so  by 
*  eombinntton  of  right  and  left  motions  and  luLUses 
the  mesMfte  is  splh^d  out. 
QfllVa-ao-metUo  Mnl'tl>ptl<«r.  An  inntrn- 
inunt  for  iiicreasinK  hy  ri-t>-- 
Hk-SUL  titum    the    inti'nsity   of    the 

forua  of  an  electric  current,  iii 
in  the  scrini  of  coils  ari)und 
the  astatic  liinHlle  of  theliei-dle- 
telegraph. 

The  r«ii volutions  of  the 
wire  carry  the  magnetic  cur- 
rent a  numbiTof  times  around 
the  nei-dli*,  so  as  to  increase 
its  driieetion,  proiliicing  a 
|~  Considunble  effect  by  a  com- 
paratively feeble  current. 

Gal'Tii-no-plaatio  Pro'- 
oeoa.      One    in    which     the 

obtaining  of  casts  by  electro- 
dejiosition  fonni  an  siljunct  in 
the  proiyss  of  inulti  plying 
printing  surfsees,  or  obtain- 
ing cniiies  of  urtie.lea  of  "  big- 
See  list  under  Knkhavino  ;  Fink- 


Qnl-van'O-MOpe.    An   instrument   for  testing 
the  pr.'sencc  of  electrical  forees. 

It  differs   from  a  g-Uvniuimtler  in  being  merely 

Jualitative,  not  iiuantilative.  having  no  provision  for 
Btermining  the  extent  of  the  force. 
Own-ba'do.     A  leather  legging  Ear  equestrians. 
It  ia  wrapped  around  the  l«^  reielung  from  the 


Oais'bral-rool  {Buildinii.)  A  raof  with  !«• 
seta  ol  laflers  at  dilfereut  incUnatioiu.      A  If  11 11  ■! J 

Oun-broon'.  {Fabric.)  A  kind  of  twilled  liwi 
I  clotli  for  linings. 

Own'mon^ng.  (Saulital.)  A  laiLing of  re[i 
liy  which  the  liownprit  is  lound  to  the  cutwater  ta 
opivisii  the  lifting  action  of  the  forc-ttays. 

O«m'moa.iiig-liol«.  A  hole  cnt'lhrouj:h  tht 
kiit«  of  the  li<-a<l,  for  the  gammoning. 

Gang.     1.  The  rovk  enclosing  a  vein.     Gohjiu. 

S.  A  term  applied  to  a  set  of  tools  m>  atlaihcii  te- 
gi-ther  or  to  a  common  slock  as  to  act  together :  u 
a  Rung  of  Irits,  a  gang-jilow,  ■  gang-saw,  etc. 

Oaag-board.  {Xaulical.l  a.  A  baud  with 
cleuth,  forujing  a  bridge  reaching  from  the  gugny 
of  a  vessel  to  the  wharf.     A  gintg-flank. 

b.  A  jilank  within  or  without  the  waist  for  a  ■*■ 

Oaiif-^a«k.    (fiaulitnl.)    a.  A  small  taJt  ta 

bringinfr  off  water  in  boats. 
b.  The  cask  in  which  drinking-water  for  imraeditti 

Oang-cul'tl-va'tor.  (Hiuiniulrii.)  One  ■ 
which  a  nmniier  of  cultivator-ahares  arc  atoeked  ii 
such  a  way  as  to  be  driven  in  a  set ;  luualty  attackd 
to  a  earriiigi'  jwrtion  on  which  the  driver  ia  mouatcd. 


Oang-Adg'er.  A  machine  in  which  a  nuiraUc 
nnd  a  slatiunary  circular  saw  are  mounted  on  Mi 
iirlxir  for  the  pur[>osr  of  dressing  boards  to  nnifiim 
wiiitb,  a.1  they  come  from  the  log. 

Qaiig-plow.  Several  plows  stocked  in  onefnM, 
gi-nerallj'  sup]X)rt«d  on  wheels  and  ridden  by  the 
ojierator. 

Gan)^  of  plows  liave  been  arranged  for  work  bf 
altuchinjt  a  number  of  plows  to  a  liar  at  proprr  db- 
liinr^'s,  the  motor  being  connected  to  the  lar. 
1'he  more  usual  form,  however,  canaifeta  of  a  nil» 
Iht  of  plows  attached  to  a  frame  which  rent  M 
wheels  ;  the  ]ilows  Iiring  the  width  of  a  farra* 
ajiart,  aciil  arranged  in  a  teceding  order,  ao  tbat  lb 
furrow  sliee.  as  it  is  tused,  does  not  bnome  ^^ati 
between  the  plows. 

The  whi-eled  frame,  as  used  in  th«  United  Atate^ 
U  generally  arranged  with  a  tongue,  ao  as  to  allad 
two  or  four  horses,  and  when  the  plow  is  ri^it- 
linnded  the  off-wheel  is  the  larger,  aa  it  rant  in  iti 
furrow  white  the  near  wheel  run*  on  the  land. 

The  originator  of  the  double  plow  siiiins  to bm 


Hf-tUL 


consisted  of  a  beam  toitaUy  bant  fortba  s 

of  two  plows,  one  placad  lataiall  j  and  to  tiM  nv  rf 
the  other,  as  niuaf.  Ur.  Dnckat  oT  KyVi  bf^N^ 
used,  in  17S7,  a  double  plow,  dnwM  br  tat  SMi% 
and  turning  two  Aumwa. 


GANG-PLOW.  y- 

The  plow  wafl  uot  commended  in  England,  espe- 
cially ID  tboae  places  wbem  it  took  and  yet  takes 
two  persons  to  manage  one  plow.  The  idea  of  mak- 
inp  one  man  operate  two  plows  was  preposlrrous. 

Loid  Somerville  invented  a  movable- flap  mold- 
board,  by  which  the  hinged  rear  portion  might  be 
Mt  out  or  in,  according  to  the  width  required  for 
Btubble  or  soil  plowing.  A  set  screw  at  the  back 
secured  the  flan  at  the  desired  ailjustment.  It  is 
■hown  in  the  illustration  of  his  gang-plow. 

In  the  example  (Fig,  2153),  the  plows  are  moved 
vertieaUy  by  levers.     The  axle  ia  bent  to  depress  the 


fiinow- wheel.     The  tongue  is  attached  to  one  side 
of  the  cenUr,  to  suit  the  position  or  the  horsea. 

In  Fig.  2154,  the  plows  arc  raised  or  lowered  by 
a  lever  and  pawls  attached  to  the  axle,  which  has  a 
toothed  wheel,  and  has  a  crank  near  the  hab  for 
receiving  the  axle  of  the  Turrow- wheel,  the  tongue 
mlso  being  adjusted  tor  the  line  of  draught  by  a  bolt 
through  the  clevis,  and  made  fu&t  to  its  rear  end. 


fit  UM. 


The  crank-shaped  plow-.standards,  provided  with  a 
slot  and  set  screw  which  peases  through  the  boss 
and  rests  on  the  bed,  are  pivoted  on  bolts  passing 
through  a  hole  in  the  turn  of  the  standard.  The 
illustration  shows  a  side  elevation  and  a  plan-view. 
In  the  plow  shown  in  Fig.  2155,  the  arrangement 
of  the  whiffletreea  is  designed  to  equalize  the  work 
of  the  horses.     The  levers,  short  azlea,  and  Bwaj 


!  folding  fram 
,wn  from  beneath  the  sway-bar,  which  then  ai 
f  a  lower  imsitJon   and   rests  upon  the  ploH 


.  ft 

--^  —.    lumber  at  one  passage  along  the  ways. 

In  the  large  saw-mills  of  the  liiniber  regions,  thes» 
saws  are  kiiown  as  tlabbing-ijaHga,  tlock-gangi, 
Yanka-gawgi,  lite-gangs,  dilTering  in  certain  par- 
ticnlara  and  purpows.  Sec  those  heads.  The  ar- 
rangement of  several  blades  in  one  gate  was  intro- 
duceil  as  early  as  the  sixteenth  century. 

The  illustration  shows  an  English  form  of  the 
Rang-saw.  o  a  is  a  oast-iron  framework  bolted  to 
the  foundation  ;  b,  the  saw-milt  floor ;  c,  driving- 
shaft  ;  d  (f ,  fast  and  loose  puUeya  ;  e,  tly-wheel ;  A, 
pitman  ;  g  g,  saw-gate,  which  runs  on  slides  I  I. 
The  log  is  represented  as  lying  upon  the  bearer  b, 
which  is  B  part  of  the  log'Carriage,  which  runs  upon 
rails  on  the  timbers  m  m,  the  lo^  being  held  down 
by  the  bearer  above.  The  feed  is  hy  means  of  the 
eccentric  /',  rod  A',  and  ratchet-wheel  jf.  The 
mnning-l«ck  motion  is  by  means  of  the  pulleys  F 
and  spur-wheel  g".  The  •iher  parts  perhai«  require 
no  detsiled  description. 

Guig;ue.  I.  {Smtlling.)  The  superHuoua  earthy 
matter  of  a  smeltinR-fomace. 

2.  (Ati'iing.)  The  mineral  matters  in  which 
metallic  ores  are  imbedded. 

0«iig'way.  (JVaMJioni.)  The  opening  ia  the 
bulwarks  of  a  vessel  by  which  persona  come  on 
board  or  disembark, 

Oau'la-ter,  (Metallur^.)  A  ren«ctory  material 
used  for  lining  the  Bessemer  "convertora.  It  con- 
sists of  crushed  or  ground  silidoaa  stone  mixed  with 
Hre-clay.  Its  object  is  to  save  the  iron  conveitor 
from  destruction  by  the  heat  of  tba  chaigL  (Hmnd 
quartz,  sand,  and  nr<-clky. 


GAP-WINDOW. 


0ABLlC-8EP&aAT0E. 
aai'd«n-«iV4ad'der.    A  light  ladda  wmA  i» 

'Vring  ftiiit,  jimiiin^  Ti.  I -,  ...    .   iV    .:upc»n«i 

iues.     SM:Kxl)'^>J<'^.I  m:['M.  .  I  \.:  n-ijutaa, 

Our'den-^ouiiBe.    A  urat  ui  lusuc  vnfc,  n  te 

ID    irau,    wiilt    im    HWiiiiig    Ibc  MH^K 

SiH!  GAllDt!i-ll£AT. 

Oar'dBii-aAlL  A  coit  twU  «itb  ■  pjtmiUd 
jM'ii  for  nailing  uii  dimbins  pUnl;%  >tB« 
811<1  wall-fruit  m'«.  lo  l>ii.:k  »lla. 

Oar'dea-ploiv.  A  small  plow  to  U  drlfa  If 
hand  in  iilouiiig  tietween  rowH  ofg*r4ta  flistki 

0«r'aeD-Pump.    A  barrow -pamp  Tor  < 


gardens,  washiug  cuTiagu  and 


on-bose  and  ■  iliacluuging  how  a 
uozzlc,     A  Bahkuw-i'L'up. 

Oar'den-aeat.     A  scat  for  i-roqaet  niimtfc  i 
garden  waika. 

fit  au» 


Suflitk  Oaat-Bat. 


Atwood's  compound  for  lining  the  bottoms  of 
Bcasenipr  convprtRra  conniiita  of  carbon,  rirtfirnbly 
that  otitained  from  oM  cruriblra,  Rlthoneh  aiithra- 
cit«  or  hituininous  coal  may  br  used,  German,  or 
other  plastic  clay,  old  ground  tirv'brirk.  Mount 
SaTage  Ntonc-clay,  and  bumeil,  or  iinbanicd  Hand. 

Tbew  niati-riaU  are  ground  together,  and  tamped 
into  thM  III  old. 

Oap-irin'doir.     {Architedun.)     A   long  and 

Ooi'boaid-atraka.  {Skipterighliag.')  The  ranf^ 
of  plunks  ni'aresl  to  Ibr  keel.  In'  Iho  merchant  wr- 
Ticp,  the  rebbet  to  receive  the  riaTbnard-^TnX't  is 
made  along  the  upper  edge  of  thn  keel.  In  the 
navy,  a  groove  in  miidc  half-way  dowu  the  keel  to 
receive  the  tyirhonTd-slrakc. 

aar'den^D'glii«.  A  wheelbarrow  tank  and 
pump  for  waterinf!  gardens.     See  Barriiw-puxf. 

aar'd«ii.«tV-knlfa.  A  knife  with  a  hooking 
blade  suitable  for  praoing  by  a  draw-cut 


a«r'dan-«li«aim.  LArgc  ihean  lor  dipfiig 
hedges  and  trees  and  for  pruning. 

Ou'deiiHiTT'lnga.  A  Ibrm  of  nrin^  Cor  «rtN> 
ing  plants,  sprinkling  them  with  inamX-imlUmjm^ 
solutions,  and  so  on.     See  OABDIN-rDlfK 

Ghu^goylo.  A  quaintly  formed  head  vTs  mm  sr 
animal,  cm ploTcd  as  a  decolmtiTe  apcrat  Ibr  ttll^» 
water  from  a  roof. 

Oarland.  1.  (Aiiwltai/.)  a.  fl  ipninit  m  lh| 
of  rope,  made  admtge  fashion,  ana  luiid  to  ptan 
around  a  mast  or  spar  when  t^Ing  absaid  or  MV' 

6.  A  bag-net  used  by  Milan  to  bold  mniMiwi 
2.  An  omsmeDtsl  band  naed  In  OatUs  wmIl 
OarOlo-sep'k-ntar.  A  tnaoblBe  Ibr  CKlnMki 
theroTmsofgarlicfrom  whertintbcMa8MM«Uii 
are  infested  with  the  plant  The  ileitw  b  Hi^f 
an  apron  or  raller  of  a  MOHwhHt  viMid  aiAHL  k 
which  the  oorm  will  adhm. 
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GAS. 


Ctarmmt'Measvrer. 


GkuT^ment-out'ter.  A  machine  having  a  de- 
•cendine  cutter  of  a  ^iven  shape,  which  cuts  from  a 
pile  of  cloth  beneath  it  a  numlir  of  pieces  of  its  own 
lizQ.  The  die  is  shifted  for  the  next  piece,  and  so 
on  for  each  piece  which  coes  to  make  up  the  gar- 
ment. Used  in  large  clothing  manufactones. 
Gar/ment-meas'ur-er.    A  measuring  scale  for 

laying     out     gar- 
Pig.  2ieo.  menu.     The  verti- 
■^  cal     and      lateral 
yEJtK^                    scales    are    gradu- 
■To       P"l'"|iiipxrn  ated  for  obtaining 

the  sizes  and  pro- 
portions of  the  fig- 
ure, being  adjusted 
to  agree  with  the 
measures  as  taken 
in  the  usual  man- 
ner. At  the  upper 
end  are  scales 
adapted  to  the 
width  of  the  back 
and  the  hight  of 
the  shoulder. 

Oar'net.  1. 
{NaiUical.)  A  sort 
of  purchase.  Fixed 
Co  the  main- stay 
as  a  hoisting-in 
tackle,  but  useful 
in  other  positions 
indicated  by  names, 
such  as  clew-gar- 
nett  etc. 

2.  A  hinge  of  T- 
shape,    the    cross- 
bar beinc  attached  to  the  hanging  stile  or  post 

Gar'msh-bolt.  (Building.)  A  bolt  liaving  a 
chamfered  or  faceted  head. 

Ga-rook'uh.  A  vessel  of  the  Persian  Gulf,  hav- 
ing a  length  of  from  50  to  100  feet,  a  short  keel, 
and  a  long  overhanging  prow  and  stern. 

Gkur'ret.  An  upper  apartment  of  a  house,  imme- 
diately under  the  roof. 

Gar'ret-ing.  Small  splinters  of  stone  inserted  in 
the  joints  of  coarse  masonry. 

Giar'rot.  (Surgical.)  A  tourniquet  formed  of  a 
band  and  a  stick,  the  former  being  twisted  by  the 
revolution  of  the  latter. 

Gar-rote'.  A  Spanish  instrument  of  execution. 
The  victim  is  fastened  by  an  iron  collar  to  an  up- 
right post,  usually  in  a  sitting  posture,  and  a  knob 
operated  by  a  screw  or  lever  dislocates  the  spinal 
column,  or  a  small  blade  severs  the  spinal  cord  at 
the  base  of  the  brain. 

Gar'ter.  A  semicircular  plate,  acting  as  a  key, 
which  passes  through  a  slot  in  the  wooden  jaw  of  a 
bench- vise,  and  enters  an  annular  groove  in  the  cylin- 
drical neck  of  the  bench-screw,  so  that  when  the  lat- 
ter is  unscrewed  it  brings  out  the  jaw. 
Garth.    A  fish-weir. 

Gaa.  Exudations  of  gas  from  the  earth  have 
been  noticed  in  ancient  and  modern  times,  and  in 
many  countries. 

In  China,  these  exudations,  either  natural  or  re- 
sulting from  deep  boring,  have  been  utilized  from 
time  immemorial  for  lighting  towns  in  the  neigh- 
borhood of  these  ^ets.  In  boring  for  salt  water,  im- 
prisoned reservoirs  of  carbureted  hydrogen  have 
been  reached,  and  the  gas  thus  obtained  has  been 
utilized  in  China,  and  in  the  valley  of  the  Kanawha, 
West  Virginia,  in  evaporating  the  brine. 

Gas  flowing  naturally  is  or  has  been  used  in  the 
neighborhood  of  Fredonia,  New  York  ;  Portland,  on 


Lake  Erie  ;  Wigan,  Great  Britain  (in  1667)  ;  and  in 
many  other  places. 

The  uses  made  of  it  by  the  Magi,  or  fire- worship- 
pers of  Persia,  have  not  been  properly  examined  or 
determined  ;  but  the  holy  fires  of  Baku,  on  the  shore 
of  the  Caspian,  have  attained  some  celebrity,  and 
are  maintained  by  a  natural  stream  of  carbureted 
hydrogen. 

Paracelsus  remarked  the  disenga^roent  of  gas 
when  iron  was  dissolved  in  sulphuric  acid,  van 
Helmont,  a  Belgian  chemist,  gave  it  the  name  of 
"gas,"  and  distinguished  gases  from  atmospheric 
air,  and  also,  on  account  of  their  non-condensioility, 
from  vapors.     Van  Helmont  died  in  1644. 

Oxygen  was  first  discovered  by  Dr.  Priestley  in 
1774 ;  lie  obtained  it  by  heating  red  oxide  of  mer- 
cury, and  called  it  dephlogisLicated  air, 

Scheele  and  Lavoisier  a  year  or  two  later  made 
the  same  discovery,  independently  of  the  English  in- 
ventpr,  as  Humboldt  thinks.  It  was  termed  empy- 
real air  by  Scheele  ;  vital  air  by  Cordorcet.  The 
name  oxygen  was  given  to  it  by  Lavoisier. 

Black  and  Cavendish,  in  1766,  showed  that  car- 
bonic acid  (fixed  air)  and  hydrogen  gas  (combustible 
air)  are  specifically  distinct  aeriform  fluids. 

Gas  was  distilled  from  wood  in  Paris  in  1802 ; 
from  oil  by  Dr.  Henry,  in  1805  ;  from  refuse,  oily, 
and  fatty  matter  by  Taylor,  and  patented  in  1815. 

The  operations  of  the  Chinese  being  unknown  to 
the  "outside  barbarians,"  the  streams  of  inflammable 
gas  were  for  many  centuries  only  objects  of  wonder 
and  conjecture  in  the  various  countries  of  £uro])e 
where  they  issued  from  the  soil.  Occasionally,  small 
bladders  of  gas  had  been  collected  and  burned,  but  no 
suspicion  seems  to  have  entered  the  minds  of  the 
observers  that  there  was  anything  valuable  involved. 

The  artificial  production  of  gas  from  coal  dates  in 
the  seventeenth  century,  and  the  early  examples  of 
its  manufacture  and  use  are  as  follows  :  — 

Dr.  Clayton,  rector  of  Crofton,  England,  distilled 
illuminating  gas  from  coal,  and  detailed  the  experi- 
ment to  his  friend  Dr.  Boyle,  in  1688.  Dr.  Boyle 
announced  it  to  the  Royal  Society  before  his  deMh, 
which  happened  in  1691.  Dr.  Clayton  obtained 
what  he  called  an  "  uncondensable  spirit,"  which, 
as  it  issued  in  a  jet,  was  caught  in  a  bladder  and 
used  for  experiments ;  the  gas  being  repeatedly 
lighted  and  blown  out. 

About  fifty  years  afterwards  the  account  was  pub- 
lished in  the  "  Philosophical  Transactions,"  and 
appears  to  have  drawn  attention  to  the  subject,  as 
from  this  point  we  find  a  chain  of  experimenters  and 
then  a  line  of  practical  developers. 

If  the  series  is  to  be  briefly  stated,  we  shall  give 
it  thus  :  Dr.  Clayton,  Bishop  Watson,  Murdoch, 
Winsor,  Clegg  ;  a  clergyman,  a  bishop,  an  engineer, 
an  enthusiast,  a  mechanic. 

In  1726,  Dr.  Hales,  in  his  work  on  **  Vegetable 
Statics,"  states  that  158  grains  of  coal  yield  180 
cubic  inches  of  gas. 

In  1750,  Watson,  Bishop  of  Llandaff",  distilled 
coal,  passed  the  gas  through  water,  and  conveyed  it 
in  pipes  from  one  place  to  another. 

In  1786,  Lord  Dundonald  erected  ovens  or  re- 
torts in  which  he  distilled  coal  and  tar,  and  burned 
the  issuing  gas.  He  seems  to  have  considered  it  an 
amusing  experiment,  and  no  more. 

In  1792,  Mr.  Murdoch,  of  Redruth,  Cornwall, 
England,  erected  a  gas-distilling  apparatus  and 
lighted  his  house  and  ofiices  by  gas  distributed 
through  service-pipes. 

In  1798,  Murdoch  lighted  with  ^  the  works  of 
Boulton  and  Watt,  Sono,  near  Birmingham.  On 
the  occasion  of  a  public  rejoicing  for  peace,  1802, 
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t  hi  wlill!^! 


he  mn<lr-  an  illumination  uf  tbK  AVm'ka 
outniile  fxhibifion  pf  Ink  prt,  oi 

tablUhrai'tit.  Trjriilfpir,  AiistnrliU,  anil  Jrna,  with[ii ,  Tile  opcrati 

four  yivni  aft'rrwanln,  in  a  carionn  iiniiniKiitaTy.  skilirDlly 

" '  :  Whm  tilt 


nneb  [ape  A  nlh  tha  a 

„  >■  «to1tm  to  the  COBiWi     _  __ 

ration  oT  chuging  ths  ntort  ia  qaieklf  ^4 

y  performed,  lo  a«  to  limit  the  lamw  «r  ^l> 

Iti  1801,  Le  Iton,  iil  rarii,  lightnl  ilia  houiw  anil  |  Whrn  the  charge  in  introduecd,  the  e^  it  rnteeiA 
garrlpn,  and  giroiHiNdl  In  light  the  ritf  of  t'ari*.  '  utiil  tul«d  to  makt  the  Joint  gw-ti^L     Tk  in  K> 

TIk-  KiiKli'-li  iHriiHlintU  of  1803  iinil  llierrabnut  [wU  thf  gas  from  tb«  ceal  In  the  count  of  fiv*  hamt, 
irfi-r  lu  till'  iinj|iiHiti'>n  nf  UnrdiH-b  to  nm-  tin-  pin  ami  tlic  voke  in  then  ready  to  be  withdrawn.  TUi 
uliiaiiiiil  liy  thi!  ilistillatioit  of  immI,  and  »tuli>  Ihnt  ;  is  lioni-  by  lung  rake*,  and  it  in  wrttrd  to  pnvent  Ha 
till-  iiw  iif'tlii!  !^a  for  light,  b^at,  aniniuiiiu,  ur  oil  Iniming.  The:  eolii  ■  •  • 
wuiild  In-  an  iiit'riiigi'mHDt  iif  tliu  [lati'nt  uf  thi-  Kuri  '    ' 

of  Duuilnnald ;  fartlMT,  that  th<-  amount  i>f  water 
jiDidui'nl  liy  lli<>  rmiiliiiiBtinn  of  thv  hyilmgiii  of  l)ii> 
fpu  and  till-  oxygi'ti  of  ibe  air  would  HulfuM  Ibr  riir- 
tiun4  of  a  nKii'ii  vith  inoi^tim-,  and  wnulit  ivdiIit  it 
ncn^Hnry  "  to  wrinit  out  lhi>  I'lirtiiina  anil  othrr  liiirii 
fnruitiiro  of  th<'  aimi-tmi'ntH  on  tlu-  iiHimiiig  huIhi!- 
<Iii''tit  ti>  till'  iUuiiiiiiHtiiiii  Iir  tint  burning  of  tliir 
cuhI  stnoki',"  —  Maalkli)  .Viig-iiine,  l.uiiilon,  June  1. 
I8CI5. 

In  lSii.1-4,  Win»>r  IJKht.'il  the  Lyci^um  Tlifat<T 
anil  tonk  out  a  jHtti'iit  fur  iigliting  stn«ts  by  gus. 
Hi-  I'ntalilisb'ii  tiw  first  gnii-<^inii«ny. 

In  l(^4-.'>,  .Mimlm'h  1ighti-<l  tlw  rottnn-fartor\- 
of  l*hiii|M  Hiid  Ijv,  MatichcwtfT,  the  light  l>cing  esti- 
niiitnl  UK  niiMl  111  n.OUD 
i'imdlf:i.      Tliin  niLs  thn 
laigi'ht   unihTlaking   up 
to  that  ilali-. 

InlWi;,  WiuNorlisht- 
«l<m<-Hi<l-  «ri>allM»11, 
ixiiiihin  ;  the  tlKt  street 
ligiiliiig. 

\Vi-?(l  luiuHter  Itri  Jga 
va»  Iiglit>-<1  in  UVI. 

HouHi'H  »r  I'urilMitient, 
I^.n.luu,inti«--aui.'y.ar. 

Stwt^i'f  Lniili)ug.'n- 
mllv.  IMS.     SluH'ts  of 


Tlir  gas  novi  in  cumpany  with  other  rapon  It  _ 
the  retort,  and  these  impuiitiM  are  ntoovKl  by  me- 
rcKBive  oppTBliuna.  It  u  fitnt  conducted  tliTon|h 
the  convuhited  iii|m  of  the  amdt»ttr  d,  by  «bld 
the  gaa  is  cnoleil  and  the  tar  precipitated.  Fn^ 
thence  it  panre  to  the  leaiitr  t,  m  whieh  if  ft 
brought  into  intimate  contact  nth  vater  to  RflMia 
the  ammonia,  which  hai  m>  peat  an  aSnity  for  wk- 
tiT  that  it  leaves  the  no.  rnim  thence  um  na  li 
conducted  to  the  purser  /,  when  it  is  pinnlhi 
tueeu  laycn  of  damn,  powdered  lime,  arranged  la  k 
tier  of  ahelvra  on  a  box.  The  lime  abaorba  the  (■!• 
1  peniiita  the  gaa  to  jiaia  off  In  a  ptiiiflil 
for  coDitnmption.    Btt  ahn  Uas-munih 


I'm 


.  the  -• 


Oat-itammftcurfM 


I  !tIi'Mii'rtrie  iiru|iospd  to  light  itreeta  nf 
Vhibih'lphio.  Ixl.V 

Hdlimnn-  iiimiiiMi<cd  th.^  use  of  gas,  1816. 

ItiKtun.  iS->± 

K.*  Y.irk  Vitv.  l»2j. 

The  Xi'WIim  |{ii?.-well,  nix  niilex  from  Titnsrille. 
]'«..  ili^-haise')  at  the  rate  of  tlire<>  millions  of  I'lilij.' 
fnt  of  itiix  enrv  diiv  "f  tninlv-roiir  hours.  The  gHi 
iihui'^  umlT  a  iinwiin-  cif  fmiti  twenty  to  Uiiity 
jmiinils  jiiT  Lilian*  irii'h.  and  fur  the  inost  [nrt  g'H"' 
to  wa»te.  ttpi-s  h:iv.'  I-.-IT  hii.l  to  Titusville,  nud 
tiTii  liundnit  and  tiflv  dwi-lliilg-houwa,  Hhnpa,  -'t'., 
are  n(iw  itnii{ilii-il  with  tliK  ffix  Kir  lllnininntiun 
and  fuel,  tiir  lii'iiling  piirjimti-ii  it  i>i  adiiiii-jlde,  but 
fur  illnmiiialiini  it  Aiinitv*  to  In-  jHiBa'd  tliniuj;U 
naldiltla,  OK  it  ii  ilelMi'iit  in  i-arlKio. 

If  tliH  im'nern  eouhl  Mitiify  tluiu.-u'liV'S  of  thi'  ron- 
tiiiiiitv  of  the  gas  lliiw,  wv  prFsiinM  tliai  ui\vn  wnuld 
Ik>  laid  from  the  wU  t»  Hierul  of  the  larci^  cities, 
MU'h  UN  rilt'-hiiix.  I'len-htnd.  and  ItulfaK 

Tin'  pniiiiH  of  nuking  gi is  rutisiitB  in  the  dislilla- 
liiiu  nf  mil,  lhoii;;h  iithiT  ftiniiK  nf  hvdriH'nrbun  will 
yii'ld  it.  anil  the  sul>si-.|ii>'nt  inirifienlian  uf  lh>'  loime 


To  govern  the  flow  of  the  gB^  ■ 
gnvrrnur  is   spiillrd   (ler.  OA«>>ann< 
liiitv  it  is  to  limit  the  floiw,  mco 
p(  i)\F  locality  to  wbieb  the  g^  _ 

ami  iiieiiualitie)!  in  the  li|^t. 
U    a    hetl-sbBpnl    chamber  si" 
whniH'  other  end  has  •  baUncr-n 
Htniction  similar  to  a  gM-bo) 
tn  the  interior  of  the  "Ml"  ».  - 
abovr  the  hnrfoce  of  the  wa 
which  the  bril  is  inreittd,  ■»•  - 
veys  the  fflg  away.     Over  the  ■ 
the  i[ilct'pipe  ia  nupenrfed  a  ciba 
closes  the  apertute  when   tha  pn 
greatest,  and  unclnee*        OMBJ 

'I'l a\  is  i.lai't'd  in  the  rvtnrt  n  by  means  of :  diminishes,  no  that  tb.         cf  _ 

li-nj;  -  injis  wlii'h  atv  luindleil  lij-  thni-  ni'^n,  two  ■  ini-enr  ratio  o(  the  m 
w'lml-fiils  fnrming  u  elinrge, -—S^O'pounihi.     Tile  re-  |  i,)ieed  of  the  passins  flni».      • 
t»rt  U  (if  imii  iir  iLiy  ;  the  latter  ix  iinw  lirrferred.  I  prim-iple  of  the  hellowa,  and  i 
The  ri-tort  hjs  it»  ii|H'n  end  ex|Kised  ul  tbu  fnrnaei-- 1  iiig  and  descending  bell, 
wall,  Eu>  OS  tu  rci'eive  tlii^  i-h.ii'gi-,  and  is  surrounded    pone, 
by  tliv  Ilunii'S  and  beat  uf  the  furnace.     Each  retort  |      In  tJbe 


The  holder  g,  in  whieh  the  gns  it  stand,  COMiita 
of  inverti-d  sheet -inm  qrlinden,  which  an  wwartad 
bv  ehaini'  and  coanterwHiihl*  Ihm  pillan  af  IniL 
The  cylinder  is  njien  at  its  lower  end.  and  the  «dfl 
dip"  into  a  tank  of  water,  ao  that  tha  rjHniiw  liMa 
as  the  caa  is  drii-en  into  it  and  rink*  ■•  11  i*  «!*■ 
dnwn  by  i-onsumption.  The  Inlet  mi  Mlbt  iftfea 
is   bv  pipes  whose  -         -• 

'  -•      r. 

t  and  Ul  liui  |<pw.    I 


